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PREFACE


Military professionals generally accept a tenet of war attributed to Prussian soldier-scholar Carl von Clausewitz: War is thought to have a universal and unchanging nature and also a constantly changing character. Putting aside for now the surprising likelihood that Clausewitz never made this clear distinction, there is broad consensus that war is naturally violent and chaotic. Sharper splits in opinion emerge when it comes to war’s ostensibly changing character. Soldier-poet Archilochus’s metaphor of the hedgehog and the fox helps frame two archetypal positions on this difficult issue: A hedgehog is confident, single-minded, and declarative, while a fox is more willing to equivocate in the absence of clear evidence.

I shifted between these two roles over thirty-five years of practice and scholarship and settled out as a fox. That choice puts me at a permanent disadvantage in the fast-moving, high-stakes policy world. In military and policy briefing rooms, clarity and boldness sell while equivocation leaves audiences frustrated and combative. Confident declarations about the character of war are embraced and applied to shape trillions of dollars in defense spending. Bold, declarative confidence is particularly useful in capturing the imagination of senior military leaders, many of whom have an abiding dislike of unsurety.

Confidence is convincing, but these hedgehog-like declarations about warfare slant toward absolutism and fearmongering. In particular, dramatically technophilic and technophobic descriptions of modern warfare find fertile ground among North Atlantic Treaty Organization (NATO) leaders. I describe in this book some of the tech-centric character-of-war visions that have driven defense investment, strategy, and even battlefield tactics in global instances of ground combat. Plenty of anecdotal evidence might indeed mitigate toward these visions. But examination of tech-centric characterizations and forecasts lays bare essential flaws.

Ahistoricism and lack of empiricism render most of these claims unsound. Crystal-clear characterizations of war that tend to fixate senior policymakers and military leaders too often derive from strongly held opinions built without adequate consideration of objective evidence. To be fair, the well-structured evidence needed to generate more comprehensive empirical results is surprisingly lacking in the public domain. This gap in structured knowledge has left the study of war stuck in a figurative rut.

Academia is ill-prepared to mount a rescue. At least in the American academy, the study of war has come to be regarded as unsavory. War is now primarily studied as a distasteful social and political phenomenon rather than as essential history. Residual military-focused history programs and isolated professors generate important individual case studies or historiographies. But for the most part these do not account in detail for the grand scope of warfare as it is constantly practiced from place to place around the world.

Absent the needed empirical, longitudinal analyses of the global practice of combat, grand visions of clean, orderly, and mechanistic war take hold. War’s most frustrating if unevenly occurring commonalities—chaos, friction, uncertainty, and risk—are imagined away. And so technical dominance is forecast with tantalizing clean-war imagery and demands for exquisitely expensive investments.

Even after these bold forecasts repeatedly fail to bear out in the real world, challenges to high-concept technophilia are commonly dismissed. Skeptics of technical revolution are rudely equated with fanatical Neo-Luddites, carrying forward ahistorical misperceptions of Luddism.

At the other pole, skeptics of high-concept futurism take an equally personalized, ahistorical, and therefore generally unhelpful approach to the characterization and forecasting of war. More traditionally focused colonels and generals are too ready to label innovation advocates as self-satisfied iconoclasts. As I show in chapters 1 and 9 of this book, their equally aggressive critiques feed into an essentialist and dualistic debate with no viable middle ground. In keeping with our essentialist times, what should be a thoughtful, evidence-driven dialectic reads more like an angry TikTok beef.

This is in great part a communal failure of epistemology, or the way in which we seek and organize our knowledge and compare opinion to observable fact. Our epistemic failures have left us vulnerable to the most hyperbolic technical forecasts.

I conducted the research presented in this book to help address these problems. I entered into this project aware of at least some of my own biases. Most notably: While a parade of senior military officers and theoreticians from the late 1800s to the mid 2020s have argued that novel technologies and tactics periodically render historical lessons and traditional military power less relevant or even fully irrelevant, I had observed nothing of the sort.

While my experiences in war have been limited, I witnessed firsthand both the shining promise and gritty failures of technology in ground combat. The 1991 Gulf War is frequently held out as a case study to support high-technology explanations and forecasts of war, and particularly of ground combat.

In the meta explanation of the Gulf War, Western satellites, drones, and precision-guided munitions crushed the low-tech Iraqi Army in record time and with limited and generally inconsequential ground fighting. My experience as a scout machine gunner crossing into Kuwait with the First Marine Division was far more traditional. While jets and drones flew overhead, I saw men riding in old-fashioned trucks and tanks move against each other in the smoke and fog to shoot it out with chaos and intensity that would be familiar to any World War II Desert Rat.

Just over a decade later, in 2003, I returned to combat in Iraq as an intelligence officer. I had full access to all of the coalition’s battlefield information systems as we pressed north from Kuwait toward Baghdad and then to Tikrit. Drone feeds were on constant display, our highest-technology aircraft flew sorties overhead, and we killed Iraqis wholesale.

But still, the war primarily was a slugfest between soldiers with rifles, cannons, rockets, and mortars, all of which differed little from those employed in World War II by the grandfathers of these modern soldiers. Computer systems in our command post faltered, leaving us to track our forces and those of the enemy with old-fashioned grease pencils on acetate maps. Technology was useful, but it was no panacea.

These collective experiences, and my later research on both of these wars and others at the RAND Corporation from 2009 through 2021, led to a rather obvious but important going-in proposition for this project: Descriptions of war should not be mutually exclusive. Essentialist interpretations of the character of war—either as clean, ethereal competitions between high-tech machines or as traditional, face-to-face combat between tough men with guns—did not appear to stand up even to a cursory examination of the historical record. Being a fox on this issue made sense. It also made good sense to try to do something useful to help bridge this epistemic gap.

So, building on the work of experts like Paddy Griffith (Forward into Battle, 1990) and Stephen Biddle (Military Power, 2004), I conducted an inductive large-batch, or large-n study of ground combat battle cases to provide military professionals, analysts, and policymakers with an enduring and practical dataset in order to help improve historical knowledge and our understanding of war.

My research coincided with Russia’s accelerated invasion of Ukraine in early 2022. I was able to compare and contrast this relatively well recorded war both with previous Ukraine cases (2014–2021) and with all the other simultaneously occurring global cases of ground combat. In parallel with many other analysts around the world, I spent hours each day sunk into Ukraine war videos, combatant interviews, news reports, social media posts, and expert analyses. Teamed with colleagues who were on the ground in Ukraine, I co-led primary-source battle research. As I absorbed the deluge of evidence from the front, I also closely followed the excited debate over the meaning of the Ukraine war to characterizations and forecasts of modern combat.

In the opening days of the invasion, as lightly armed Ukrainian infantry appeared to rebuff the Russian war machine with Javelin missiles and drones, excited technophiles declared final proof that the age of robotic warfare had arrived. Then, as the war settled into something resembling twentieth-century-style mechanized infantry, armor, and artillery combat across vast trench networks, the champions of more traditional perspectives on warfare—war as grinding, face-to-face position and attrition—reveled in a bit of schadenfreude. As I studied sixty-one Ukraine War battles (2014 to the end of 2022) in detail, I found no irrefutable proof to support either of these most staunchly dichotomous perspectives. I saw instead complexity, variation, and a good measure of unsurety in the publicly available data.

War erupted in Gaza in late 2023 as I was finishing this manuscript. While it occurred after my basic research concluded, I saw in the months of fighting that followed the October 7 attacks similar ground combat characteristics to those I observed across the hundreds of other cases recorded in my ground combat database. As with many of the other cases from high-profile wars in Afghanistan, Iraq, Nagorno-Karabakh, and Ukraine (and others), the Gaza War—really, a contiguous ground combat battle—captured the immediate attention of the community of analysts. It rightly should be studied in depth and within its immediate sociopolitical context. But like all the various battles in Ukraine, it also must be considered, compared, and contrasted as only one case of many occurring around the world and over time.

I started this project in August 2022 with a generous yearlong grant from the Smith Richardson Foundation and the Naval Postgraduate School Foundation. I hope the detailed, large-n case study approach, the database, and my informed subjective observations will inspire others to confront our epistemic challenges head-on and to define and describe present and future war in ways that are progressively more realistic, practical, and empirically defensible. A Microsoft Excel database of these coded cases is available on three websites: https://benconnable.com, https://groundcombat.org, and https://ground-combat.com.
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Introduction


Ground combat is the violent combined-arms engagement between two or more military forces on land.1 My purposes in this book about ground combat are to leverage new, modern battle data to help fill a major gap in Western military history; to improve military forecasting; and in turn to improve tactics, strategy, and innovative approaches to military force design.2

In the chapters that follow I set a baseline description of twenty cases from World War II and twenty-five more in the interim period between 1946 and 2002, identifying both continuities and changes relevant to modern ground combat in the twenty-first century. I derive my key findings from over 400 global battles that took place between 2003 and 2022, a period I describe here as the modern era of ground combat.

Think about ground combat as the point at which military forces collide on land. It is the violent tactical application of what the British Army refers to as land warfare.3 Broadly, land warfare is a form of war fought primarily by ground-bound forces vying for control over physical terrain and populated areas.4 Land warfare is then in turn an aspect of war writ large.

Ground combat is described in terms of narrowly focused skirmishes or battles. Land war is described in terms of campaigns, or a series of battle strung together over time. War writ large includes naval, air, and space combat; coalition building; industrial production; and other high-level factors. Table I.1 below puts these relative descriptions in order from the ground up.5

Characterizing warfare at any of these levels generally is a high-stakes gamble. Military leaders and policymakers continually struggle to characterize ground combat and broader instances of global warfare so they can improve tactics and make smart, practical investments in military technology and manpower.6 Top-level American military doctrine (Joint Warfighting, 2023) tells us these assessments guide strategic decision-making: “A critical task for senior national and military leaders is to anticipate the character of war that might occur. That judgment should inform the political decision to fight or to take any action that could lead to war.”7


Table I.1. Levels of Conflict, Type, Units, and Relative Duration



	Ground combat

	Tactical

	Skirmish

	Smaller units and/or no ground taken




	Battle

	
Larger units and/or ground seized





	
Land war


	
Tactical-Strategic1


	
Campaign


	
A series of interconnected battles





	
War


	
Strategic


	
War2


	
All aspects of power over time





	
1This is often referred to in Western military writings and doctrine as the operational level of war. However, in contemporaneous discourse this term is contested. Readers partial to the term “operational level of war” should insert it here.

2There may be a better term than war for this purpose. Debate over terminology at this level of analysis exceeds the aims of the present research.







So it follows that leaders who can find a way to characterize and then forecast more accurately have a better chance of winning future wars and also of avoiding the sometimes existential consequences of defeat. In practice these investments boil down to often enormously costly bets on inherently uncertain futures.8 Given the stakes, one might assume there are highly structured methods driving this process.

Sadly, that is not the case. As of the mid 2020s, the most influential characterizations and forecasts of war have often been driven by subjective interpretations of selected cases and emerging, unproven technical trends rather than by more objective analysis.9 This is particularly true for descriptions of ground combat, which is the most common aspect of modern war.

Terms like the character of war are themselves undefined or, worse, assumed to be self-defining (i.e., the character of war is the character of war).10 When experts say or write “the character of war,” it is not clear if they are referring to the character of all wars, of some wars but not others, or only of the most high-technology instances of warfare between military superpowers.11 Implied in the term itself—the character of war—is that someone has divined a universal character of all war. I attack this implication head-on in the chapters that follow.

Lack of clear definition opens the door to excited and arguably unprovable claims that have direct impact on policy and military operations. For example, Joint Warfighting offers no definition of the character of war but still makes this dramatic claim: “In 2023, we are witnessing an unprecedented fundamental change in the character of war, and our window of opportunity to ensure we maintain an enduring competitive advantage is closing.”12 Absent a clear definition of the character of war, this statement amounts to a strongly expressed but ephemeral opinion.

Worse still, the etymology of the commonly used terms nature of war and character of war may be widely confused and abused; see chapter 9 on this point. Until these terms are better understood, all subjective or objective efforts to describe the changing character of war—including statements like the one cited above in a top-level Western military publication—are hollow. As I describe below, the concept and practice of forecasting are equally muddled.13


SUBJECTIVE OPINIONS ON WAR: INTERESTING, USEFUL, AND INADEQUATE

Subjective expert opinions on war are useful because they stimulate debate.14 Personalized characterizations and forecasts of war have some value as long as they are not taken at face value. Unfortunately, military leaders searching for clarity in the fog of war sometimes are too eager to accept forceful arguments presented by well-known experts. These experts too often get it wrong. They are rarely held to account after the fact.

Rupert Smith’s The Utility of Force (2007) probably is the best-known contemporaneous case in point. Smith is a deservedly well-respected general whose opinion should be thoughtfully engaged. But the provocative opening paragraphs of his characterization and forecast of land war were so spectacularly wrong that they deserve partial recapitulation here: “War no longer exists. Confrontation, conflict and combat undoubtably exist all around the world … and states still have armed forces which they use as symbols of power. Nonetheless, war as cognitively known to most non-combatants, war as a battle in a field between men and machinery, war as a massive deciding event in a dispute in international affairs: such war no longer exists.”15

Smith went on to argue that tank battles were a thing of the past and would not be likely to occur again because they were impractical. No kind of “industrial war” was even feasible.16 Given that I am writing this book with the benefit of hindsight, looking back over the large-scale ground battles and land wars that have since been fought in Yemen, Syria, Libya, Iraq, Sri Lanka, Ethiopia, Nagorno-Karabakh, Ukraine, and elsewhere, calling Smith out may seem obtuse.17 But if we are to improve our understanding of war, we must hold to account influential generals who write about the character of war and in turn influence the following generations of military professionals and policymakers with their opinions.18

Sometimes a lone expert does get it right and in turn helps foster needed innovation.19 For example, in the early 1920s, U.S. Marine officer Earl H. “Pete” Ellis traveled to Micronesia to examine Imperial Japanese military capabilities and to help the Marine Corps conceptualize ways to operate in the Pacific theater.20 Working mostly on his own and deriving insights from personal observation, Ellis accurately forecast that the Japanese would attack to seize control of the many island chains in the Western Pacific and that they would start their campaign by trying to destroy American military power using airstrikes. Ellis’s foresight drove Marine Corps force design for advanced base operations that helped prepare the Corps for World War II. That innovation seeded Marine Corps operational concepts one hundred years into the future.21

Still, relying on people like Ellis to get it right is an awfully risky way to bet on national security. How could we ever know why Ellis was right if there was no structured process behind his forecast? How could we replicate his approach without relying on arbitrary hope that the next expert would also have good intuition?

More structured alternatives abound.22 At least in the United States, some of these efforts remain hidden behind walls of government secrecy or are so laden with formulae and jargon that they never gain traction.23 Stephen Biddle found a good middle-ground approach with his 2004 examination of military force and the changing character of war.



BIDDLE’S CALL FOR IMPROVEMENT AND THE NEED FOR MILITARY HISTORY STUDIES

Biddle did not fill the gap between comprehensive evidence and subjective opinion in Military Power. He did provide a useful model, formula, historical analysis, and a small-n (small-batch) study of land warfare.24 Biddle also made two arguments about the changing character of war that influenced my research.

First, he described the collective academic and military efforts to characterize and forecast war as an inadequate and tangled mess. Lack of effective methods had led directly to recurring misperceptions about war. For instance, Arab armies reportedly decimated Israeli tank units in the 1973 Yom Kippur War using early 1960s-era Malyutka anti-tank guided missiles.25

Driven by personalized interpretations of this single ground combat case, some experts concluded that tanks were “doomed” on the modern battlefield. Yet, according to Biddle and other historians, less than twenty years later American M1 Abrams tanks dominated the Gulf War battlefield in Iraq in the face of these same Malyutkas and even more advanced threats.26

Biddle also drew conclusions from his structured analysis about the changing character of war, and particularly land war and ground combat. He found that recurring forecasts of revolutionary change were repeatedly wrong. Specifically, proponents of the Revolution in Military Affairs (RMA)—a central subject in chapters 1 and 9 of this book—continually and enthusiastically misjudged the prospective impact of technology on the character of war and also on the ostensibly unchanging nature of war.

Looking forward from 2004, Biddle argued that there was no evidence of a “looming discontinuity” that might dramatically alter the ways in which ground combat services like the U.S. Army and Marine Corps might fight.27 Instead, “The technological changes that were most often cited [in the RMA] as revolutionary—the increased lethality of precision guided weapons, the increased range of deep strike air and missile systems, and the increased ability to gather and process information—are all extensions of very longstanding trends. Militaries have been forced to cope with steadily increasing lethality, range, and surveillance capabilities for fully a century now; these are hardly sudden developments posing fundamentally new problems.”28

These last thoughts are, of course, Biddle’s own personalized interpretation of the historical record.29 As with Smith and any other top expert, his ideas also should be actively engaged but not taken at face value. Biddle acknowledges this point by shaming the military analysis community over the long-standing vacuum of empirical research on the character of war and by calling for further work. With fortuitous timing, the University of Oxford had just been funded to help fill this gap.30

Between 2003 and 2024 (ongoing) Oxford’s Changing Character of War Centre generated a body of work on the eponymous subject. It typically has explored a middle ground between evolution and revolution, choosing a dialectic approach rather than championing any decisive position. In 2011 Hew Strachan and Sibylle Scheipers made a strong case for the role of detailed and exhaustive historical analysis in the pursuit of better characterizations and forecasts of war. This is a brief but important quote from their book The Changing Character of War: “The historians [in the program] argued that we could not identify change if we did not have the historical awareness which enabled us to recognize continuity.”31

In other words, historical analysis is the foundation of any good and reasonable effort to characterize and forecast war and to better appreciate the amplitude of past and likely future change. Renowned British historian Michael Howard had firmly established this necessity in his classic 1961 article “The Use and Abuse of Military History.” Howard wrote that military professionals must study the history of war in width, depth, and context to master their craft and avoid the pitfalls of inadequate historical investigation.

Specifically to my purposes Howard argued: “First, [the military professional] must study in width. He must observe the way in which warfare has developed over a long historical period. Only by seeing what does change can one deduce what does not; and as much can be learned from the great ‘discontinuities’ of military history as from the apparent similarities of the techniques employed by the great captains through the ages.”32

This need to study military history to effectively prepare for and practice war is a broadly accepted truism that, as we will see in chapter 1, is too often applied to at least American military policy with slipshod and disingenuous interpretations. Instead of objectively applying historical lessons in a structured and linear pathway from history to present to future, some prominent military forecasters cherry-pick confirmatory historical examples, skip over confounding cases, and make strong arguments about the character of war driven primarily by declarative force and with the imprimatur of personal reputation and position. In other words, they hedgehog it.

While objective study of military history is a prerequisite for good forecasting, a good understanding of history alone is insufficient to objectively describe and forecast the character of ground combat, land war, or strategic war. It is a logical fallacy to argue that historical trends dictate future events. For complex human interactions like war, good trend forecasting requires thoughtful multidisciplinary analysis and then only in the end some informed subjective judgment.

Ultimately, the idea is not to remove subjectivity from the process—this would be an impossibility—but to better frame its value and narrow its inherent vagaries. Sound, objective scientific method is needed to help build the structured baseline from which military leaders and policymakers can develop improved understanding of war and then make good judgments about the future. In 1975 two Soviet military scientists offered an interpretation of military characterization and forecasting that, while far from ideal, at least provides a good description of the process and a starting point for improvement.



FORECASTING IN MILITARY AFFAIRS

Many of the assumptions and central arguments in Yuri Chuyev and Yuri Mikhaylov’s Forecasting in Military Affairs (1975) are debatable.33 Certainly, few Western military experts in the 2020s would pay heed to the boilerplate praise of Vladimir Lenin common to Soviet-era military writing.34 Soviet authors embraced the existence of military revolutions without debate, but as Biddle, Colin S. Gray, and others have argued, their existence is at least debatable.35

And readers with even a remote appreciation for the chaos and uncertainty of armed conflict would be skeptical of the Soviet belief that cold quantification would slice through the fog of war to generate anything close to a mathematically accurate forecast of future conditions. It is doubtful any of these Soviet methods were ever tested in full under real-world conditions. Yet given all of these caveats, Chuyev and Mikhaylov—for simplification here, the Soviets—still wrote one of the better and more enduring books on military forecasting.

The best way to make practical use of Forecasting in Military Affairs is to ignore the propaganda and the attempts to apply mathematical formulae and focus in on the straightforward descriptions of the forecasting process.36 The Soviets start by describing the uncertainty that lies at the heart of all forecasting. They make a seemingly obvious but crucial point about this uncertainty: It affects “the process being forecast in the past, present, and future.”37 In other words, imperfect knowledge of the past and present is intrinsic and just as detrimental to accuracy as the necessarily imperfect knowledge of the future. Historical knowledge is essential, but we must remind ourselves that it, too, is imperfect and can mislead if not carefully gathered, studied, and interpreted.

The Soviets go on with other simple but foundational statements and arguments: Forecasts are to some extent both objective and subjective.38 More objective forecasts are more scientifically sound. Increasing objectivity in turn decreases subjectivity.39 More scientifically objective forecasts will not necessarily be accurate, but they may be somewhat more accurate and, at the very least, will be less subject to manipulation.40

Forecasts may also be qualitative or quantitative, or a mix of both. There is nothing inherently better about qualification or quantification as long as the methods are scientific.41 Given the Soviet focus on quantitative methods, this is a remarkable acknowledgment with broad implications for the analysis and assessment of war.42

Good military forecasts have two central components. They accurately describe (1) a future condition occurring in (2) a period of time that is precise enough to help inform policy choices. Accurately forecasting near-term events is generally easier than accurately forecasting distant events. The Soviets offer a generally acceptable bounding of short-term, medium-, or mid-term, and long-term forecasts to help differentiate timelines and policy challenges:




	Short-term:

	Present to five years






	
Mid-term:


	
Five years to ten years





	
Long-term:


	
Beyond ten years43







They also describe time marks and intervals to help guide the linear process from historical analysis to present trend analysis to forecast. The observation interval is the relevant period of history up to the time the forecast is made. The lead interval is the period from the present to the forecast time, which is the anticipated moment of the condition or event. Figure I.1, below, depicts these concepts:

[image: ]
FIGURE I.1.    Observation Interval, Lead Interval, and Forecast Time


These intervals and marks—observation interval, present, lead interval, and forecast time—can be generally understood as history, present, and future. Here is the Soviets’ idea of timelines and intervals summed up in a simplified dualism: Thorough forecasts of the near future built from objective historical analysis of the past are, as a general rule, more likely to be accurate than forecasts of the long-term future built from shallow, subjective historical analysis.

I wrote above that subjective opinion was inadequate to understand and forecast war and that it also is inseparable from the most objective scientific method; even the very process of crafting a forecasting process requires exercising informed, and ideally expert, opinion. Expert opinion is the necessary subjective component of forecasting.

Indeed, there is inherent value in experience, wisdom, and coup d’oeil, or a quick and holistic appreciation of a complex military problem.44 Canonical works that apply subjective interpretation to the nature and character of war including Clausewitz’s On War, Sun Tzu’s (Sun Zi’s) The Art of War, Antoine-Henri Jomini’s Summary of the Art of War, and Ardant du Picq’s Battle Studies are essential reading; collective knowledge on war cannot be left to scientists.45 Expert opinions—including those drawn from canonical literature on land war—are necessary. They should inform but not drive forecasting. With good historical analysis and characterizations of the present, expert opinion may turn out to be the least important input.



ADDING HISTORICAL OBJECTIVITY THROUGH GROUND COMBAT CASE STUDIES

If the subjective expert opinions of experienced senior generals like Rupert Smith are not to be absorbed as holy writ, then certainly mine hold no greater weight. I neither expect nor hope that any reader will accept my interpretation of the historical record or thoughts on ground combat without question. That said, I do not cop out. In chapter 1 I offer an incisive critique of American efforts to characterize and forecast war, and in chapter 9, I fire some evidence-driven broadsides.

But this book is primarily intended to summarize my inductive large-n (large-batch) case study of modern ground combat. Ideally it will feed relatively more objective evidence into what the Soviets called the observation interval, or the historical period before any characterization or forecast is made. I summarize the cases in subsequent chapters, and I am making the Ground Combat Database, Version 1 (GCD-V1) a public resource for further analysis.

All types of historical study are valuable and necessary. All types of historical evidence should be gathered and different methods applied to feed a holistic understanding of war. Every after-action report, historical book, interview, video, article, annotated map, scientific study, and so on adds prospective value. Following this holistic and comparative approach for case studies, detailed single cases and small-n studies should be accompanied by large-n studies that rope in tens, hundreds, or even thousands of cases.46

There are obvious trade-offs between these approaches. A single case or smaller batch of cases allows for more patient and thorough data gathering and provides far greater insight into each case. Larger batches allow for broader scope but necessitate quicker and therefore shallower analyses of each case. I selected the large-batch method for reasons I describe in the appendix, none of which obviate the need for single case histories or smaller-batch studies.



WHAT ABOUT SEA AND AIR COMBAT?

A large-batch study of all types of tactical military combat—land, air, sea, space—would help further holistic knowledge of war. But while water covers over 70 percent of the Earth’s surface, and while the total volume of air and space dwarfs the Earth’s physical ground surface coverage, land warfare is still by far the most prolific type of conflict.47 Prospects for future sea-centric and air-centric wars certainly exist. But since the end of World War II, unique instances of both ship-versus-ship and aircraft-versus-aircraft combat appear to have declined precipitously in frequency and scale.48 Instances of ground combat are continual with a high frequency of incidence and are also continuous as a feature of human interaction. And perhaps more importantly for my purposes, I am personally interested in ground combat. Having a sustained interest in the subject matter helps prevent burnout when studying nearly 600 unique cases.



OVERVIEW OF METHODOLOGY

The appendix in this book describes my research methodology. Briefly, in mid August 2022 I began a mostly inductive case study and coding process of ground combat skirmishes and battles between the early phases of World War II and the end of 2022, with a focus on twenty-first-century warfare. I used World War II as a baseline, then examined changes from World War II through the end of 2022, and then focused my research on what I blocked out as the modern period of ground combat: early 2003 through my data collection end point in late 2022.

As I went through all of these cases, I paid particular attention to the introduction and impact of technology. American characterizations and forecasts of war tend to be tech-centric. In chapter 1 I describe a continual fifty-year, decade-by-decade American effort to characterize war in terms of competitive technical advantage. Precision-guided munitions, sensors, drones, and robotics are described as revolutionary, changing both the character and the ostensibly immutable nature of war. At least as of late 2024, these depictions are for the most part driven by deeply personalized interpretations of warfare. By coding for technology in the ground combat cases, and by conducting supplementary research, I hope to provide some objective evidence and a new perspective on this contentious issue.


Table I.2. Case Distribution by Time Period



	Period

	Coded

	





	
1942–1945


	
20


	



	
1946–2002


	
25


	



	
2003–2022


	
423


	
Out of 548 identified







Table I.2 depicts the total number of cases examined, coded, and not coded across each of the three time periods I examined: (1) during World War II; (2) interim period from World War II through the end of 2002; and (3) 2003 through the end of 2022. World War II and interim period cases were exemplary of type. I attempted to code all publicly available modern cases but only found sufficient evidence to code 423 out of the 548 I was able to identify. That left 125 modern cases from 2003 to 2022 investigated, recorded in the database, but not coded.



CASE CRITERIA AND COMBINED ARMS DEFINED

This project started with a series of questions and categories of information about ground combat.49 Many of the cases I studied (e.g., Al-Mosul Iraq 2016–2017) were large-scale battles not suitable to disaggregation. But in order to cast the widest possible net for case selection and to create the broadest possible understanding of ground combat, I set minimalist case criteria:

1.  Minimum of platoon strength (about twenty-five to forty people) on both sides

2.  Combined arms employment by both sides

Setting a minimum unit size on both sides helped eliminate counterterror raids and other minor gunfights.50 My criteria imply that all of the cases from World War II to 2022 recorded in the database including battles between insurgents and counterinsurgents, and even between two or more insurgent groups, are conventional warfare cases. This is a contestable point that I return to throughout the book. Use of the term combined arms opens up another prospective debate. The Marine Corps offers a rather clear and well-tested description:


Combined arms is the full integration of arms in such a way that to counteract one, the enemy must become more vulnerable to another. We pose the enemy not just with a problem, but with a dilemma—a no-win situation.… An example of the concept of combined arms at the very lowest level is the complementary use of the automatic weapon and grenade launcher within a fire team. We pin an enemy down with high-volume, direct fire of the automatic weapon, making him a vulnerable target for the grenade launcher. If he moves to escape the impact of the grenades, we engage him with the automatic weapon.51



With this example, Marine Corps doctrine sets what is probably the lowest possible tactical bar for combined arms at the four-man fire team using light machineguns and grenade launchers. There was no possibility of scoping every case of combat at this level, so I raised the bar slightly to at least the combined platoon-level use of rifles and small knee mortars or light indirect-fire rockets.52 Given the extensive number of prospective cases with groups like the Islamic State in Syria and Iraq, I also left open the inclusive combination of rifles and suicide bombing attacks; see chapters 6–8 and the appendix and database for more explanation.



WHAT ABOUT INTANGIBLE FACTORS LIKE WILL TO FIGHT?

This work focuses on tangible factors in war: technology, equipment, terrain, soldiers, observed behaviors, and so on. It does not account for the essential intangible factors in war, including leadership, adaptability, training, and the will to fight.

Most Western military doctrine is derived from Carl von Clausewitz’s Vom Krieg, or On War.53 Clausewitz defined war as a contest of opposing human wills. Specifically, he wrote that “War is thus an act of force to compel the enemy to do our will.”54 Violence is therefore a means to destroy enemy forces in order to (or at the very least also to) break their will to fight.55 American ground force doctrine places great significance on the importance of human will.

Both the U.S. Army and Marine Corps describe will to fight as one of the most, or the single most, important factors in warfare. Army doctrine describes war as a “fundamentally human clash of wills,” and the Marine Corps’ capstone doctrine lays the same foundation: “The essence of war is a violent struggle between two hostile, independent, and irreconcilable wills, each trying to impose itself on the other.… Appreciating this dynamic interplay between opposing human wills is essential to understanding the fundamental nature of war.”56

I generally agree with this perspective and have written extensively about the impact of will to fight in land warfare.57 But the purposes of this book are to describe the ways in which military forces fight in ground combat and to understand the pace of historical changes in the forms of land warfare, not to explore why combatants fought or to ascribe success or failure to any material or human input. Any future holistic study of combat power, or combat effectiveness, must incorporate at least a fighting force’s physical capabilities like weapons and equipment and intangible factors like leadership, adaptability, training, and the will to fight.58



INNOVATE OR DIE?

Debate over the so-called character of war often centers on the merits of innovation. If the character of war is constantly changing, then continual innovation is ostensibly essential to maintain technical-tactical overmatch. But innovation is one of those terms used in military circles without adequate consideration for its true meaning or subtle vagaries. Broadly, it is the application of new ideas to improve a capability or process. Michael Horowitz and Shira Pindyck define innovation from a broad literature review as changes in the conduct of warfare designed to increase the ability of a military community to generate power.59

My old RAND Corporation colleague Adam Grissom distilled perhaps the most useful, and certainly one of the most widely used, description of military innovation, setting three prerequisites:

(1)  It changes the manner in which military formations function in the field;

(2)  it is significant in scope and impact, and;

(3)  it achieves some kind of improved military effectiveness.60

Given these three prerequisites, it is hard to argue that a military innovation is anything other than an unalloyed good. Thus rhetorically armed, the most fervent innovation advocates tell us that we must “innovate or die,” often while gleefully skewering naysayers and mild skeptics alike.61 Prima facie, any innovation that fulfilled all three requirements might indeed be good. Who wouldn’t want a positive, practical, broad-based change that increases effectiveness? However, this inherently optimistic use of innovation has allowed it to settle into the Western military lexicon in ways that may in fact be insidious.62

It is quite possible to apply the first two parts of this formula—to innovate, or propose and enact ideas that have significant, direct, and broad impact on ground combat operations—and also not achieve some kind of improved military effectiveness. Any given innovation might not really be needed to overmatch adversary forces; oft-used innovation terms like overmatch or dominance are ill-defined and relative standards with no clear or provable benchmarks.

In fact, it also would be possible to innovate and in doing so actually reduce military effectiveness even in those units directly affected by the innovation. For example, American soldiers employing the first version of the M-16 rifle in the Vietnam War probably did not feel particularly enthusiastic about that military-wide ground combat innovation as they struggled to fight with poorly designed and, far too often, jammed and nonfunctional weapons.63 Since the term “combat effectiveness” also is undefined (see chapter 9), the only practical way to debate the effectiveness of an innovation is after it has been tested in many battles. This makes innovation look more like a submission to chance than an unalloyed good.

And as useful as the various distilled definitions have been to the study of innovation, they generally do not account for another prospective and more immediate downside.64 Politicians can raise new funds to pay for new weapons and forces, but innovations often require roughly equivalent cutbacks somewhere else.65 Perhaps the best example of innovation trade-offs for modern ground combat is the U.S. Marine Corps’ Force Design 2030, a subject in chapters 1 and 9 of this book. Marine leaders made cuts from their own forces and systems to pay for innovations in missile and data technologies, and so on. Those bets may yet prove wise, but I find that they have almost certainly created worrying gaps in Marine ground combat capability.

In light of these significant risks—uncertain improvement and the possibility of dangerously degrading the force—innovation takes on more anodyne meaning. Instead of an invigorating, barrier-shattering mechanism for unalloyed good, innovation really is just a functional process with inherent risks and trade-offs. Reluctance to innovate is a risk, and excessive enthusiasm for innovation is a risk.

As with any functional process applied to a complex and inherently uncertain human endeavor like ground combat, innovation benefits from ever-more-objective, empirical, and to the greatest extent possible, comprehensive historical understanding. Innovation risks are exaggerated when history is ignored or picked over for its narrowest and least defensible lessons. I immediately pick up this thread in chapter 1.



STRUCTURE OF THIS BOOK

Through the remainder of this book, I build a case for more objective and inductive case research on war and specifically, ground combat. I start in chapter 1 with a straightforward critique of American character-of-war descriptions and forecasts over the past fifty years (late 1960s through the early 2020s). This analysis points to the need for more objective research.

In the core chapters that follow I offer a progressive chronology of case histories and analysis of evolutionary ground combat developments, starting with a baseline assessment of World War II in chapters 2 and 3, interluding cases from 1945 to 2002 in chapters 4 and 5, and progressing in five-year increments from 2003 through 2022 in chapters 6 and 7. Throughout this book I present descriptive summaries of forty-four cases of ground combat.

In each of these core chapters—2 through 7—I give a general description of the cases, provide coded findings from that period (i.e., what did the coding reveal about ground combat), present exemplary case narratives, and offer some insights into the availability and use of technology. In chapter 8 I provide overall findings from the study, focusing on describing ground combat as it appears in the cases. In chapter 9 I conclude with insights for policy and recommendations for further research, and specifically for use of the database that I am releasing as a companion to this book.

The single appendix describes the case methodology, addresses the epistemological challenges that plague efforts to characterize and forecast war, and raises serious concerns about the ephemeral nature of knowledge in the digital world. Selected references conclude the book.
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ONE
American Forecasts of War and Ground Combat



In this chapter I describe and critique some of the most important and influential American characterizations and forecasts of land war over fifty years, starting from the late 1960s and working up through the early 2020s. I begin with the often overlooked military-technical revolution forecast delivered by William C. Westmoreland to the U.S. Congress in late 1969 and conclude with the most recent characterizations and forecasts guiding American military transformation in the early 2020s.

Strongly worded subjectivity and what MacGregor Knox and Williamson Murray describe as “an astounding lack of historical consciousness” dominate American military forecasting.1 Exploring and understanding the real-world impact of these often impassioned characterizations of warfare are essential to improving the use of objective historical evidence in support of Western military policymaking and innovation.

History rarely occurs in neat decade-by-decade blocks, but it reads better that way. I therefore added some artificiality by breaking this chapter out into separate decade-focused sections. The reader will see the generally decennial sine wave of prognostication on the character and future of war. This ten-year increment also correlates to the Soviet medium-term timeline, which generally correlates to American conceptions of medium-term, or mid-term, forecasting. It is a practical horizon: A ten-year interval is neither so short that it is made irrelevant by the temporally uneven process of military innovation, nor so long into the future that it reads like fantastical science fiction.

This book is about ground combat and about the ways in which experts characterize and forecast war. While I focus in this chapter on the American ground combat services—the Army and the Marine Corps—I explore a range of strategic, technical, naval, and air war projections that influenced American military spending over this half-century period. All of these directly influenced contemporaneous ground combat capabilities and tactics, and they all culminated in extraordinary changes in Marine Corps ground combat force design in 2020.

I also make reference in each section to the many ground combat skirmishes and battles that were by oversight or by purpose ignored as policymakers embraced subjective opinions and invested trillions of dollars.


WESTMORELAND, 1970–1980

Fairly or not, William C. Westmoreland will be remembered primarily for his leading role in America’s strategic catastrophe in Vietnam in the 1960s.2 Yet instead of fading away after his post-Tet Offensive return from Vietnam, Westmoreland was elevated to chief of staff of the Army and made responsible for manning, training, and equipping the vast bulk of America’s ground combat forces. In his new role he fixed on the idea of radically changing the Army to realize a high-technology vision of future warfare.

On October 14, 1969, Westmoreland testified before Congress on this vision.3 He briefly traced his understanding of the evolution of ground combat from the Napoleonic Wars to Vietnam. He argued that innovation risks taken with tanks in World War I paid tactical dividends on the battlefield in World War II. Then he described a revolution in land warfare under way in Vietnam as part of an accelerating curve of military transformation, with the mobility of the helicopter and advanced sensors reshaping the way land wars could and should be fought.

Westmoreland centered his case on a forecast of the mid future derived from his personalized interpretation of military history. He made his claims with unswerving confidence: “Comparing the past few years of progress with a forecast of the future produces one conclusion: We are on the threshold of an entirely new battlefield concept.”

Building on his central argument, he then painted a picture of a new American Army reshaped by advanced technology and, with this powerful new technical advantage, dominating ground combat: “On the battlefield of the future, enemy forces will be located, tracked, and targeted almost instantaneously through the use of data links, computer assisted intelligence evaluation, and automated fire control.… I see battlefields or combat areas that are under 24-hour real or near real time surveillance of all types. I see battlefields on which we can destroy anything we locate through instant communications and the almost instantaneous application of highly lethal firepower.”4

First-round kill probabilities on this future battlefield would be nearly certain. Large ground forces would be obsolescent. Army tactical teams would be reorganized not to fight ground battles but to locate and channelize enemy forces so they could be destroyed by advanced precision-guided munitions. Shunting aside prospective skeptics, Westmoreland argued this automated battlefield capability could, with the right investments, be achieved in ten years.

Over the ensuing decade—1970 to 1980—the United States and Western allies made extraordinary investments and advances in battlefield surveillance and precision-strike technology.5 Reconnaissance satellites proliferated.6 The first global positioning system (GPS) satellites were launched.7 New precision weapons and munitions, including the Paveway II laser-guided bomb and the TOW missile, increased both in type and inventory volume.8 The U.S. Navy and the Air Force experimented with unmanned aircraft, including in 1971 a drone that could fire a guided missile at ground targets.9 The Defense Advanced Research Projects Agency (DARPA) developed stealth technology, advanced cruise missiles, and the communications networks needed to bring Westmoreland’s land-warfare vision to life.10

Still, by the end of the 1970s the forecast vision of the automated battlefield had not materialized. As a land forces service chief, Westmoreland could not compel the air and sea forces to reorganize to achieve his objectives. Despite many technical advances, military forces in the late 1970s looked very much like the military forces in the late 1940s. Even Army force design stayed centered on big divisions with lots of ground combat power.11

In his report to Congress in 1972, Westmoreland reiterated the need for a fully automated battlefield but described only incremental, evolutionary investments in systems to improve communication, detection, targeting, and fires.12 Several of these named systems, including the disposable M72 anti-tank rocket, remain in service in the 2020s.

Americans did not fight in any major land wars in the late 1970s. Global instances of ground combat in the late 1970s between China and Vietnam at Lang Son and Lao Cai, at the battle of Masawa in Eritrea, Jinja in Uganda, and the battle at Kolwezi in Zaire, and others were similar to battles fought a decade earlier.13 Neither American nor global ground combat forces significantly changed. Westmoreland may have projected a future battlefield that might one day be realized, but at the very least he misjudged the pace of competitive global innovation and the degree to which advanced technologies might be leveraged to realize ground combat dominance.



STARRY, 1980–1990

An automated battlefield may not have been realized within Westmoreland’s forecast ten-year time horizon, but similar characterizations of ground combat reemerged. During the late 1970s the Soviets had internalized their mid-1960s interpretation of military-technical revolution in which advanced sensors and precision-guided munitions would clear the fog of war and allow an advanced military force to dominate near-future battlefields with high-tempo reconnaissance-strike operations against, primarily, land forces.14 Soviet forecasting would later stimulate the 1990s-era American pursuit of the RMA.

While Soviet military writers leaned forward, the U.S. Army temporarily pumped the brakes on high-tech ground combat forecasting. Through the late 1970s and into the early 80s, Army General Donn A. Starry and his staff formulated AirLand Battle, a doctrine anchored in the Clausewitzean language of uncertainty, chaos, and the centrality of the human in war.15

Starry’s descriptions of near-future conflict were influenced by emerging maneuver warfare advocates who were pushing what they believed to be Clausewitz’s first-principle edicts on the nature of war.16 Throughout the 1980s, maneuver warfare—a fluid, chaos-embracing, human- and tactics-focused theory of warfare derived primarily from On War—would serve as a conceptual counterpoint to the RMA.

Starry’s work anchored the central dialectic in American military discourse over the nature and character of land warfare and, inclusively, ground combat. His acceptance of uncertainty and chaos drove AirLand Battle’s human-centric admonitions.17 Starry and his staff wrote: “Commanders will find it difficult to determine what is happening [in land war]. Small units will often have to fight without sure knowledge about their force as a whole. Electronic warfare, vulnerability to command and control facilities, and mobile combat will demand initiative in subordinate commanders.… The fluid nature of modern war will place a premium on leadership, unit cohesion, and effective, independent operations.”18

Starry argued that land war was not only naturally uncertain and chaotic, but that it was also inherently idiosyncratic.19 He at least implied that it was not possible to draw practical, universal conclusions from the collective history of warfare to characterize modern and near-future war. AirLand Battle represented a purposeful break from “active defense,” a mid-1970s doctrine driven by force ratio and weapons effectiveness calculations intended to defeat a notional Soviet Blitzkrieg-style penetration in Eastern Europe; ironically even the Soviets may not have believed such an attack was feasible at the time.20

In writing AirLand Battle, Starry placed less emphasis on force calculations and technology than his predecessors. But while his doctrine may have been a diversion from contemporaneous mechanistic, technology-centric concepts, it was no more empirical or objective than any preceding American military narrative.

Along with AirLand Battle, the Army also published AirLand Battle 2000, a twenty-year forecast of the character of ground combat and a roadmap for Army technology investment, force design, and operational art. The core of this forecast projected Starry’s original vision decades ahead. In this mid-to-distant future, a hostile electronic environment and enemy recon-strike capabilities would compel American ground combat forces to operate independently rather than in hierarchical division structures. Borrowing from early maneuverist writings, Army forecasters argued that decision-making tempo and the speed of information would be essential to success in future war.21 Technology would play an important but still supporting and nonrevolutionary role in future ground combat.22 Airland Battle 2000 set something of a middle ground between Starry’s more traditional view and Westmoreland’s proposed techno-war.

At least in the Western military perspective, two major ground combat events bookended the AirLand Battle period.23 In 1982 Argentina invaded the Falkland Islands and the United Kingdom responded by dispatching a long-range amphibious force that fought its way inland over several weeks of intensive combat.24 And in 1990 Iraq invaded Kuwait and the United States led a coalition to expel the Iraqis in an intensive monthlong air campaign and a four-day land war.25

Both of these wars centered on traditional ground forces augmented by advanced technologies like Milan antitank missiles and Paveway II laser-guided bombs in the Falklands, and thermal sights, drones, and stealth aircraft in Kuwait and Iraq. Fought approximately a decade apart, the Falklands War and the Gulf War heated up the debate between experts who perceived war as unswervingly gritty, human-centric, and uncertain, and those who perceived an inevitable technical revolution emerging through the smoke of the modern battlefield.

Proponents of revolutionary military change saw promise and wasted opportunity in both of these wars. Technophilic interpretations of the Gulf War accelerated arguments for improved systems and recon-strike capabilities. In particular, two future U.S. defense secretaries, Ashton Carter and William J. Perry, coauthored a think-tank report in 1992 arguing that the American recon-strike capabilities in the Gulf War were revolutionary and that they granted the United States at least a decade of undenied global military dominance.26 Other advocates would argue that more absolute and perhaps lasting supremacy could be achieved.



MARSHALL AND KREPINEVICH, 1990–2000

Andrew W. Marshall led the U.S. Office of Net Assessment from 1973 through his passing in 2015. Marshall generally is credited with conceptualizing and championing the revolution in military affairs.27 Under his guidance, military historians, political scientists, and technical experts across the defense scientific community expanded on the concept of military-technical revolution to further what was, in effect, Westmoreland’s original vision for land warfare: a networked system of military sensors and precision-guided munitions that would allow the United States and its allies to achieve something close to total military dominance.28

One document clearly lays out the military revolution in theory and intended praxis. Retired U.S. Army officer Andrew Krepinevich led Marshall’s original investigations of Soviet military forecasting and in 1992 published his findings in The Military-Technical Revolution: A Preliminary Assessment.29 Krepinevich ascribes the idea of a military-technical revolution to Soviet writing in the 1980s.30 He never offered a clear definition (see chapter 9 of this book for more on this point) but wrote that revolutions occur when new technologies are integrated into military systems and combined with new operational concepts.31 Together these technologies and concepts alter the character and nature of warfare so they both have to be reimagined.32

Krepinevich makes a good and often overlooked argument about counterrevolutionary tactical measures in ground combat. He believed tank-heavy ground forces like those of the Soviet Army would inevitably respond to proposed Western recon-strike dominance by hugging NATO forces at close range and by applying effective countermeasures that would then require development of ground combat counter-countermeasures.33 This probably would feed an endless cycle of technical and operational measure and countermeasure. Krepinevich’s points on tanks and technical countermeasures are front and center in the 2020–2024 debate over the Marine Corps’ Force Design 2030 and the emerging lessons from the war in Ukraine.34

But Krepinevich did not equivocate when it came to describing warfare and advocating revolutionary change. In fact, his analysis reads far more like a sales pitch for the RMA than it does an analysis of Soviet military theory. Like Donn Starry, Krepinevich borrowed some language (e.g., center of gravity) from maneuver warfare advocates. But he characterized war as a mechanical interaction between networked system-of-systems rather than as the kind of chaotic, uncertain, and fundamentally human struggle enshrined in Western military doctrine.35 To drive home this motif, he used system or systems 225 times in fewer than sixty pages of text.

Whether or not they were fantastical, these systems-centric arguments were at least fairly straightforward. Other essential language in Military-Technical Revolution was more problematic. Perhaps most importantly, Krepinevich’s tortured employment of the term revolution lay bare a fundamental challenge in military characterizations and forecasts that Biddle highlighted in Military Power (2004).36 In broad terms, change can occur relatively more quickly or relatively more slowly.

As commonly understood, evolutionary change occurs gradually along a gentle grade or curve. Revolutionary change signals a sharp, definitive, and observable break with the past. But Krepinevich wrote, with original emphasis: “What is revolutionary is not the speed with which the change takes place, but rather the magnitude of the change itself. At some point the cumulative effects of technological advances and military innovation will invalidate former conceptual frameworks by bringing about a fundamental change in the nature of warfare.”37 So by Krepinevich’s definition, highly impactful military revolutions could take place gradually over many decades, or even centuries. The machinegun offers a good example for this case.

Arguably, the concept of the machinegun was first introduced as the organ gun in the 1300s, evolved to the Puckle gun in the 1710s, then to the Gatling gun in 1860s, and eventually to the Maxim gun in the 1880s.38 The Maxim gun and other machineguns like the French Hotchkiss were used in combat in the Boer War, the Spanish-American War, and the Russo-Japanese War. In Krepinevich’s framing, the revolution of the repeating direct-fire projectile weapon (eventually, the machinegun) took place over about fifty years, from Gatling gun to World War I, and then dramatically revolutionized ground combat in 1914.39

This loose interpretation of revolutionary timelines allows RMA advocates to lead policymakers and generals on a perpetual military-technical dragon chase.40 If a revolution can take decades, and we never quite know where we are on the revolutionary grade or curve, then there is always reason to promise more and better tech return in the next investment cycle.

Note also that Krepinevich argued that revolutionary technical change would alter the nature of war itself, not just its character. This implied that if the revolution could be realized, then war could be controlled and dominated with minimal risk by the side fastest to adapt.41 Dramatic claims and implications like this captured the imagination of contemporaneous leadership and continue to influence ground combat concepts today.

While Krepinevich ultimately diverted from the traditionalist leanings of maneuver warfare advocate William S. Lind, he shared Lind’s fixation with World War II-era German military-technical innovations and the Blitzkrieg.42 He admiringly described the German Army as the dominant land warfare force from 1939 to 1942.43 Krepinevich and coauthor Barry Watts also fixated on the Blitzkrieg in their biography of Marshall.44

For his part, Lind was infamous for wearing historically accurate German officer uniforms to official events at the U.S. Marine Corps base at Quantico, Virginia. His fellow enthusiasts pushed books extolling German ground combat art into the hands of American military officers.45 Between the maneuverists and revolutionaries, Germanophilia dominated American military discourse on land warfare and ground combat during the 1990s.46

In their peculiar collective fixation with Wehrmacht military culture and a reconceptualized historical ground combat event—Operation Barbarossa—both camps revealed an essential belief that tactical-technical solutions to war’s diverse and vexing challenges existed just over a revolutionary horizon. In their minds, Germany’s total defeat in World War II derived therefore not from any inherent weakness in the concept and technologies of the Blitzkrieg but from the lack of political will and resources to apply the concept and technologies to their fullest potential. Essentially, if only Nazi dictator Adolf Hitler had been a better wartime leader, lightning war would have worked. Therefore, if American political leaders could embrace maneuver warfare or the military-technical revolution or both, at the very least land warfare (and therefore ground combat) dominance could be achieved.

These maneuverist and revolutionary interpretations of Barbarossa and of many essential writings on war were selective and, in many cases, spurious.47 Wehrmacht worship and forecast conceptualizations of immaculate systemic dominance frequently were backed by cherry-picked quotes and questionable historical characterizations of war.48 For their parts, Krepinevich and Lind strongly implied that battles, and particularly ground battles, might even be won without fighting if sufficient technical dominance, “shock and awe,” or a brilliant Blitzkrieg-type maneuver could be achieved.

This was a prima facie interpretation of Sun Tzu’s fifth-century BCE writings reinforced by dubious ideas proposed by B. H. Liddell Hart in the twentieth century, several of which I describe in chapter 9.49 Tantalizing belief in the idea of winning wars without fighting, or at least of winning with very limited risk and loss, would feed and in turn be fed by creeping risk aversion in the American policy and military communities through the early 2020s.50

Krepinevich, Lind, and other ardent proponents of revolution and maneuver followed the pattern established by Westmoreland and Starry: They selected from the canon to create a compelling, personalized, yet ultimately unsubstantiated narrative.51 Absent evidence-driven counterarguments, these narratives influenced future cycles of American military investment.52

As Krepinevich’s and Marshall’s arguments took hold across the Department of Defense, Army leaders increasingly adopted the language of military-technical revolution. The Army’s AirLand Battle 2000 morphed into AirLand Battle Future, then to the Army After Next, and eventually to the Army Objective Force in the early 2000s.53

In parallel and in contrast the Marine Corps embraced maneuver warfare. Three successive Marine Corps commandants, with the support of influential general Paul K. Van Riper, centered the Marine Corps on an explicitly Clausewitzean and therefore human-centric theory of land warfare and ground combat.54 In the early 2020s, both retired commandant Charles C. Krulak and Van Riper would reemerge to play controversial roles in the debate over the Marine Corps’ Force Design 2030 and the character of modern ground combat.




OWENS, 2000–2010

During the 1990s, the United States and its allies fought in the Balkans, the Russians fought two major wars in Chechnya, and combined-arms battles took place around the world in Pakistan, Ethiopia-Eritrea, Sri Lanka, Nagorno-Karabakh, Afghanistan, Mali, Somalia, and elsewhere.55 Technology had varying impacts and influence on the outcome of all of these events, but the visions laid out by Westmoreland and Krepinevich still had not been realized by 2000. Nor had any war arisen that might allow critics of the RMA to offer strong rhetorical challenges. Maneuver warfare effectively remained an isolated Marine Corps dogma.56 So, throughout the 1990s, talk of military revolution crowded out all other characterizations and forecasts of war.57 This all culminated with the publication of Lifting the Fog of War by Bill Owens.58

As a retired senior admiral and former vice chairman of the U.S. Joint Chiefs of Staff, Owens wielded significant influence within the Department of Defense.59 He had been a leading proponent of military-technical revolution while serving in the Pentagon and had helped guide hundreds of billions of dollars in military-technical investment. Owens continued to press his case after retirement while working in the defense industry. In his book Lifting the Fog of War, he radically personalized war characterizations and forecasting, abandoning any of the restraints that had at least to some extent tempered the language of his predecessors.

Owens dutifully reflected on what had by the late 1990s become a path-dependent regurgitation of ostensibly successful technical-tactical revolutions. He handpicked quotes and aphorisms from Napoleon and Clausewitz and paid brief homage to the Wehrmacht. Owens called the Blitzkrieg a “successful military strategy,” missing a number of misperceptions and key points brushed over by both maneuverists and revolutionaries throughout the 1980s and into the 2020s: Putting aside the unpleasant whiff of Nazi-era military fetishism associated with this recurring and virtually undiluted praise, it is almost willfully ahistorical.


Interlude: Debunking the Blitzkrieg

Studying and even appreciating the military organization and tactical acumen of an adversary is warranted and, to a measured extent, wise. Fervently praising and seeking to emulate an adversary the United States and its allies defeated in absolute terms eight decades ago—using their own remarkably un-Blitzkrieg-like methods—is nonsensical. It is time to expunge the deeply embedded Blitzkrieg myth from American military professional discourse on war.

Chief of the interwar German land forces Hans von Seeckt generally is given credit for building the army that became the Wehrmacht and for designing what later was described as Blitzkrieg.60 The concept emerged from von Seeckt’s fixation with the tactical maneuvers applied in the 216 BCE Battle of Cannae and the limited German encirclements or breakthroughs against the Russians at Tannenberg (1914), at Gorlice–Tarnów (1915), and against British forces during the 1918 Kaiserschlacht counteroffensive in the First World War.61

While German officers’ interwar adoption of fleetingly advanced technology temporarily amplified their ground combat power, their tactical concepts were unimaginative. Von Seeckt’s conceptualization could be summed up as aggressive, fast-moving penetration or outflanking to achieve the annihilation of an enemy’s military force; see Cannae, 216 BCE.62

It is not clear that von Seeckt even widely employed the term Blitzkrieg. It probably was an ex post fabrication by social scientist Fritz Sternberg.63 In his 1938 Germany and a Lighting War, Sternberg appears to have at least popularized Blitzkrieg—a word the Nazi dictator Hitler himself abjured and is said to have called “very stupid”—and presciently argued it would fail.64

German deep-strike maneuver operations did not generate success in either world war. Not one of the frontline encirclements or penetrations that inspired von Seeckt had led to or even correlated with a German strategic victory in World War I. Germany’s 1918 penetrations in the Kaiserschlacht counteroffensive contributed to the same kind of overextension that undermined the Wehrmacht on the eastern front in World War II.65 German ground combat forces raced forward, stretching their logistics lines and exposing their flanks. This left them most vulnerable when they were also most exhausted.

In the words of historian Michael Geyer, the deep-penetration tactics described as Blitzkrieg were a “make-believe spectacle” that in their fantastical technical-tactical overreach ultimately contributed to Nazi Germany’s existential defeat in 1945.66 Clausewitz had warned against such overextension in On War.67 And still these critiques do not touch on the relative weaknesses of the adversaries the Wehrmacht faced in the opening phases of World War II.

Early Wehrmacht successes from 1939 through 1941 were achieved by a professional force led by a number of combat-experienced veteran officers fielding mostly modern armor and aircraft against ill-prepared, outgunned, and in some cases outmanned Polish, French, and Soviet armies (and others). In Poland in 1939 the Germans attacked a thinly spread and off-guard ground combat force.68 The Poles fought at perhaps a 10:1 troop disadvantage against the Wehrmacht and, toward the end of the monthlong campaign, also fought simultaneously against the Red Army that fielded perhaps hundreds of thousands of troops, approximately 4,000 tanks, and 2,000 combat aircraft.69

Still, armed with a grab bag of infantry weapons, horseback cavalry, dated artillery pieces, WWI-era anti-tank rifles, and paltry armored forces, the Poles blunted several German attacks (e.g., Mokra, Mlawa) and even successfully counterattacked at the Bzura River before succumbing to combined German and Soviet pressure. In one month of ground combat in Poland, Germany reportedly suffered over 40,000 casualties and lost one in four tanks that were either destroyed or put out of action.70

French and Red Army forces were far superior in number to the Poles, and they were relatively better equipped. However, neither force presented the kind of challenges the Wehrmacht would face as early as 1942 at Moscow and Stalingrad, or in North Africa. As the later-war period suggests, early-war outcomes might have been far different against better-prepared and more capable foes. So even if one accepts at face value Max Hastings’s provocative 1985 argument that German soldiers were inherently better and more lethal than Allied soldiers, it does not follow that the Blitzkrieg was a brilliant warfighting revolution.71

Von Seeckt’s real success came not from revolutionizing warfare but from building a new modern army of professional officers and noncommissioned officers out of the cataclysmic end of the First World War. Relative Wehrmacht combat power applied against weaker, ill-prepared foes highlighted the importance of routinely updating weapons and equipment to at least match prospective adversaries; measure and countermeasure. Blitzkrieg raised important questions about relative combat power and will to fight. Any further extrapolation is at the very least questionable.

Therefore, advocating for current policy based on the unchecked assumption that the Blitzkrieg was a brilliant revolution is illogical. It should not be used to justify any modern innovation or force design or validate any contemporary buzzword concept like shock and awe.

Yet as I later note later in this chapter and in chapter 9, Owens would not be the last to praise the Blitzkrieg in modern Western military literature. His writing fits within a general personalized analytical approach to war characterization that is neatly (if perhaps not unimpeachably) warned off by Richard M. Swain, the former director of the U.S. Army’s Combat Studies Institute: “History misapplied is worse than no history at all.”72



Back to Owens, 2000–2010

Building from his distorted historical references, Owens primarily advanced Krepinevich’s 1992 arguments regarding systemic warfare: Achieving the revolution meant establishing full-spectrum dominance through exquisite system-of-systems.73 He doubled down on prospective outcomes. For sea, air, and integrated ground combat, nearly absolute military control could be achieved by linking together sensors that would provide uninterrupted, precise, and accurate knowledge of the location of all friendly and enemy forces anywhere within an imagined subsurface to thermosphere cube, with each face of the cube measuring 4,000 square miles.74 Military commanders thousands of miles away from the battle would be able to press buttons and almost instantly demolish enemy tanks, artillery, and infantry before the hapless enemy soldiers realized they were being targeted.

Owens proposed that with perfect knowledge, immediate and perfectly relayed information, and weapons with instant responsiveness and near-perfect accuracy, ground combat as I define it here—violent, combined-arms engagements by land forces—would almost certainly be unnecessary. The nature of war would be altered to the point that it would not even be a feasible undertaking for any of America’s prospective adversaries.75 This was consummate hedgehoggery. In his contemporaneous review of Lifting the Fog of War, Eliot Cohen summarized Owens’s rhetorical approach: “He writes not as an evaluator of an unfolding phenomenon but as a prophet who articulates a Truth and heaps derision on unbelievers.”76

Owens suggested the RMA might be achieved with heavy investment in additional technology. Systems relevant to ground combat include the Javelin anti-tank missile; Joint Direct Attack Munition (JDAM) guided bombs; moving-target indicator technology to find ground targets on a cluttered battlefield; and the Army Tactical Missile System (ATACMS), a ground missile that can target enemy land forces nearly 200 miles away, almost a full length of Owens’s proposed 200-by-200-mile domination cube.77

Approximately one year after the publication of Lifting the Fog of War, Al Qa’ida attacked the United States. The United States then invaded and occupied Afghanistan and less than two years later invaded and occupied Iraq. Throughout the 2000s, perhaps hundreds of billions of U.S. dollars would be invested in primarily land warfare operations, weapons, and equipment, including advanced drones with ground-strike capabilities, radars, electronic warfare tools, and a wide array of precision munitions intended to help lift the fog of war and gain battlefield dominance.

The United States and allied Western military forces had ample opportunity to build, buy, test, and refine advanced precision systems and use them against tactically and technologically inferior ground opponents in every type of terrain and weather. Money flowed and the pace of technical innovation accelerated. The 2000s offered remarkable opportunities to at the very least realize a revolution in ground combat.

Yet still, by 2010—ten years after Owens’s ten-year forecast and forty years after Westmoreland’s original ten-year forecast—the revolution remained beyond reach. Krepinevich’s accurate warnings of counterrevolutionary adaptation in ground combat played out in places like the Korengal Valley and Sangin in Afghanistan, and in Baghdad, Ramadi, and Mosul in Iraq.

As they had done in the Vietnam War, technically inferior ground forces denied American overmatch through ambush and by employing low-tech weapons like improvised explosive devices (IEDs), highly mobile mortars and light rocket systems, and the venerable machinegun. Aerial drones and even tower and balloon-mounted multispectral camera systems were in high demand in Iraq and Afghanistan, but there were never enough of these assets to see, let alone understand and help affect, the whole battlefield even within the confines of a single small city or rural area.78

For ground combat forces, Iraq and Afghanistan produced more frustration than revolution. The Army’s RMA-centered Objective Force concept, published in 2001, was derailed by operational realities. Instead of reshaping its ground forces for networked high-order conventional war against a near-peer adversary like Russia or China, the Army had to reshape its ground combat brigades for irregular conflict.79

And in order to realize the Objective Force and a ground combat revolution, the Army had tried to build the Future Combat Systems (FCS).80 If it had been implemented, the FCS would have represented a culmination of the revolutionary vision: a fully networked, globally transportable system-of-systems including ultramodern fighting vehicles, robotic ground vehicles, drones, sensors, and missiles.

Instead, in 2009 FCS was cancelled with an ~$18 billion investment in ground combat innovation effectively wasted.81 High-flying concepts like giant quad-copters designed to carry a heavy main battle tank proved to be technically infeasible. Pristine network designs that looked impressive in artistic renderings proved to be all but impossible to assemble and sustain in the real world. Collapse of FCS was an opportunity to shift course toward a more evidence-driven approach to war characterization, forecasting, and force design. But if that opportunity was recognized by anyone in the Pentagon, it was not taken.




CSBA, THE AIR FORCE, AND THE NAVY, 2010–2020

Failure of these ground combat forecasts to materialize in either Iraq or Afghanistan, or in any of the other ground battles fought around the world between 2000 and 2010, did not deter RMA advocates.82 If ground combat could not carry the revolution forward, then air and sea combat might offer a more effective channel. So, while the Army and Marine Corps were tangled up with the land wars in the Middle East and South Asia, the military-technical revolution was recast for the air-and-sea-centric Pacific theater.83

Military experts at the Center for Strategic and Budgetary Assessment (CSBA), including Krepinevich and future deputy secretary of defense Robert O. Work, helped establish the forward-leaning concepts of AirSea Battle.84 Work would go on to champion the Third Offset, an updated twist on the RMA. Both of these concepts—AirSea Battle and Third Offset—would directly influence Army forecasts and redesign, and the Marine Corps’ radical approach to ground combat force design in the years just before Russia invaded Ukraine in 2022.

Through the mid to late 2000s, Air Force and Navy leaders eager to demonstrate their services’ value were ready customers for any characterization and forecast of war centered on the air and sea domains. They almost certainly were active partners with CSBA forecasters, particularly given Work’s back-and-forth duties at the Pentagon.

Between 2003 and 2010, Krepinevich, Work, Jan van Tol, Watts, and others published a laddered series of arguments building to what would become AirSea Battle, the Navy and Air Force answer to Starry’s ground combat-centric doctrine of the early 1980s. These papers were fortuitously timed to culminate as President Barack H. Obama’s administration began pursuing a strategic pivot away from the dissatisfying Middle East land wars toward a potentially more straightforward military problem in East Asia.

The AirSea Battle series started with Meeting the Anti-Access and Area-Denial Challenge, which described a world in which the United States would be increasingly unable to project global air, sea, or ground combat power due primarily to adversary advanced missile capabilities.85 Krepinevich, Watts, and Work did not disappoint the Wehraboos, describing the German Blitzkrieg as “stunningly successful” in a cursory historical review.86 Overall, though, the narrative deemphasized ground combat in favor of air and sea warfare.

This was an understandable omission given the vast expanse of the Pacific Ocean and the relative absence of terrestrial ground, an essential component of ground combat. The authors described several advanced technologies, including rail guns, directed-energy weapons, Comanche helicopters, and remote underwater vehicles as potentially revolutionary.87 They forecast near-future war with dire warnings. Failure to invest in these technical revolutions would be a “huge gamble” with implied existential consequences; innovate or die.88

In 2007 Krepinevich and Work published an even more thorough argument for revolutionary change, albeit with similar objectives. A New Global Defense Posture for the Second Transoceanic Era argued that a new threat era had emerged with the impending rise of China and the dissolution of American global dominance.89 The Blitzkrieg was relegated to a footnote, replaced center stage by China’s efforts to build an anti-access and area-denial zone in the East and South China Seas. Work was made undersecretary of the Navy in 2009 and was therefore well positioned to push the China threat and this air-sea concept in the Pentagon.

In 2010 Krepinevich and his CSBA colleague Jan van Tol culminated the pivot-to-Asia series with Why AirSea Battle? and AirSea Battle: A Point-of-Departure Operational Concept.90 They both reiterated the anti-access, area-denial argument and advocated a new strategy centered on the Air Force and Navy. Both papers made only passing reference to the Marine Corps and the Army since ground combat did not figure in to the characterization of the air-sea-centric anti-access, area-denial environment or strategy.91

At the same time, Marine and Army leaders were so absorbed in Iraq and Afghanistan that they did not fully appreciate the growing momentum behind AirSea Battle and strategic reorientation away from the Middle East. While they were busy fighting two ground wars and supporting global counterterrorism operations, the White House, the Pentagon, and the think-tank world had recharacterized warfare in a way that threatened ground combat concepts and budgets. Circa 2012, with the surge in Afghanistan over, Iraq temporarily in the rearview mirror, AirSea Battle on the rise, and the White House’s pivot to Asia underway, it might be fair to say that American ground force leaders panicked.92

Both the Marine Corps and the Army quickly responded with their own recharacterizations and force redesigns. It was fairly easy for the Marine Corps to adjust. With Expeditionary Force 21 and a following series of distributed maritime concepts, the Marines accepted the new A2/AD paradigm and “re-blued,” or recentered on amphibious operations and away from ground campaigning, just as they had after the wars in Korea and Vietnam.93 Perhaps sensing impending encroachment from the Army, the Marines emphasized in bold print their dominion over all things amphibious.94 They embraced the anti-access, area-denial problem but did not yet fixate on China as a pacing threat.95

By contrast, the relatively ground-bound Army took the pivot to Asia as an immediate and existential threat from its long-standing parochial rivals in the Marine Corps.96 During the early to mid 2010s, Army leaders pushed hard to justify their ground combat capabilities in the Pacific air-sea domain. The fastest way to renewed relevance was back through the RMA, which was effectively relabeled as multi-domain operations.97

Army generals leaned hard into high-concept, high-tech visions. In 2018 the commanding general of the Army’s new Futures Command suggested the multi-domain operations concept was desirably “infeasible,” or so impossibly forward leaning that it would impel revolutionary change.98 Undeterred by the jarring collapse of FCS, the Army renewed experimentation with high-tech armored vehicles, advanced robotics, artificial intelligence, and cloud computing.99 Army leaders reenvisioned ground combat primarily in terms of anti-access, area-denial, long-range missile fights with China while deemphasizing the reemerging Russian threat in Europe.100

At least by the end of the 2010s, none of these investments had radically changed either the American military as a force or the way in which it prepared for war. A full fifty years after Westmoreland’s ten-year ground combat revolution forecast, thirty years after Krepinevich’s initial interpretation of the military-technical revolution, and two decades after Owens’s ten-year forecast, global warfare may have evolved but it had not yet evinced the revolutionary character described in AirSea Battle or multi-domain operations.

Extraordinarily destructive, often large-scale ground battles fought in Libya, Syria, Yemen, Iraq, Ukraine, the Caucuses, South Sudan, Afghanistan, Myanmar, Mali, and Somali appeared to have limited influence on American characterizations and forecasts of ground combat. In some cases, what appeared to be high-technology successes from these battles were cherry-picked to further the case for near-future revolution.101 Throughout the 2010s the belief that technology could dramatically alter both the character and nature of land war persisted and spawned more grandiose visions.



WORK, MILLEY, AND MCCONVILLE, 2020 ONWARD

Robert Work helped foster these visions. Writing from the Center for New American Security in January 2014—just months before being appointed as deputy secretary of defense, the second-ranking official in the Pentagon—Work coauthored 20YY: Preparing for War in the Robotic Age.102 In it he described a “deeper revolution” afoot in unmanned systems that would move the United States beyond the guided munitions era and into the “Robotic Age.”103

Work’s use of “20YY” in the title of this report was openly intended to avoid having to deal with what he and his coauthor called the “needless debate” over one of the two central requirements in effective forecasting: timing.104 In keeping with previous revolutionary forecasts, this one also came with a clear warning: Failure to embrace the envisioned Robotic Age would put “tomorrow’s U.S. military at unnecessary risk.”105 In other words, innovate or die.

Work’s 2014 paper laid the foundation for the Third Offset, which would in turn shape the enormously influential 2018 National Defense Strategy and subsequently the structural changes in Army and Marine Corps ground combat forces.106 Offset is a conceptual term used to characterize technical-military methods applied to rebalance uneven combat power.107 Applying this high-concept framing, nuclear weapons allowed the United States to offset Soviet ground combat power advantages in the 1950s and 1960s. Then American precision munitions ostensibly offset Soviet power in the 1970s and 1980s. Looking forward, artificial intelligence and robotics would, according to Work, be the “technological sauce” that would offset the Russians and, primarily, the Chinese through the twenty-first century.108

Like Owens and arguably like Krepinevich, Work saw the contemporary battlefield not as chaotic and primarily human-centric but as a neat structure of systems, linear planes, and three-dimensional schematics, much like a multilevel chess board.109 In 2016 he described a battle network of grids, emphasis added here on the word effects, a common orienting term in military-technical-revolution literature: “Now, a battle network is a very simple concept. First of all, you have a sensor grid.… Then you have a command, control communications and intelligence grid.… And the final thing you have is an effects screen. And then the effects grid is the thing that actually achieves effects on battlefields.”110

When retired U.S. Marine Corps General James N. Mattis took control of the U.S. Department of Defense in 2018 he gently off-ramped this kind of high-concept, military-technical, system-of-systems language.111 Mattis, an infantry officer with a grounding in the more traditional literature of land warfare, was never a fan of the RMA. In fact, he had previously attempted to kill some military uses of the word effects in the 2000s.112 But the idea of a China offset made its way front and center into the 2018 defense strategy.113 And shepherded by Chairman of the Joint Chiefs of Staff Mark A. Milley, both the Army and Marine Corps pressed ahead with the characterizations and forecasts of war spelled out in Work’s forward-leaning vision.114

As Army chief of staff from 2015 to 2019, Milley intersected with Robert Work in the Pentagon and oversaw the Army’s development of the multi-domain operations concept. In 2016 Milley argued that the character of war was undergoing a “fundamental, profound and significant change.”115 Over the next several years he became one of the foremost proponents of the idea that the character of war was rapidly changing and that investment in revolutionary technology was required to keep the United States in a position of relative battlefield advantage.116

Milley was appointed chairman in 2019. In 2020 he publicly stated: “I would argue that today [we] are in the middle of a fundamental change in the character of war.”117 He often repeated this belief and was echoed by other officers.118 Milley actively supported both Army and Marine Corps ground combat force innovations to keep ahead of these presumably fundamental changes.119

In 2021 Army Chief of Staff James C. McConville moved to actualize Milley’s character-of-war concepts in Army Multi-Domain Transformation.120 McConville warned in this top-level concept paper that American military overmatch was fleeting and that “bold transformation” driven by cutting-edge technology procurement was needed to achieve what he called decision dominance. This was another new term that seemed to merge maneuver warfare (OODA-loop) tempo and RMA full-spectrum dominance concepts.121

New Army advances would be made through the Regionally Aligned Readiness Modernization Model, or ReARMM: “ReARMM addresses the problem of [operational tempo] while providing a path for the Army transition from evolutionary modernization—incremental capability improvements to existing platforms—to revolutionary modernization that skips generations of capabilities to achieve transformational change and meet future challenges.”122

It was not clear which generations of capabilities would be skipped, but it was clear that at this point in the early 2020s the Army had fully re-embraced the bleeding-edge interpretation of the military-technical revolution. McConville’s verbiage brought the Army’s ground combat characterization and forecasting full circle, all the way back to Westmoreland’s foundational 1969 vision.

But while both Milley and McConville may have wanted to see the Army break away from Starry’s 1980s-era Russia-Europe-centric framing of ground war and toward high-tech missile wars with China, Russia’s actions in Ukraine from 2014 onward inexorably drew the Army back to its relatively traditional Cold War ground combat roots. The U.S. Marines had no such anchor weighing them down in Europe. While the Army planned a pivot to Asia and revolutionary force redesign, the Marine Corps made it happen.



BERGER, 2020 ONWARD

General David H. Berger took over as the Marine Corps’ commandant in 2019. Building from Expeditionary Force 21 and iterations of the late-2010s expeditionary advanced base operations (EABO) concept, Berger radically reshaped the Marine Corps to meet the directives spelled out in Mattis’s defense strategy.123 There were no equivocations about reorienting toward the China pacing threat or about the shift away from land warfare.

In his 2019 planning guidance, Berger made clear his intent to tune the whole Marine Corps toward defeating global anti-access, area-denial threats to American power projection: “We will build one force—optimized for naval expeditionary warfare in contested spaces, purpose built to facilitate sea denial and assured access in support of the fleets. That single purpose-built force will be applied against other challenges across the globe; however, we will not seek to hedge or balance our investments to account for those contingencies.”124

Berger firmly believed that the marines needed to finalize their stuttering shift away from army-centric ground combat toward blue water amphibious operations.125 He laid out a revolutionary new approach in Force Design 2030, an actualization of his planning guidance. Berger then swiftly executed that plan before it could be derailed by budgeteers or critics. It was a bold move for even a four-star service chief, and it stirred plenty of controversy, all of which is immediately relevant to modern character-of-war and forecasting debates.126

Berger’s new force design started with the same characterization of modern warfare underlying AirSea Battle and the Third Offset. Force Design 2030 described “unrelenting increases” in the range, accuracy, and lethality of modern weapons, and warned that China and other powers would try to use these long-range weapons to deny American access to important sea lanes of communications and littorals.127 In order to operate in this new threat environment, the Marine Corps needed to acquire high-technology capabilities including long-range missiles, advanced unmanned systems, modern electronic warfare assets, and smaller, stealthier watercraft.128 And to free up money and resources to make room for this new technology, the Marine Corps would have to divest some of its traditional ground combat capabilities.

Based on the stated assumptions about the rapidly changing character of war, Berger cut several of the Marine Corps’ twenty-seven infantry battalions, trimmed each of the remaining battalions by nearly a fifth of their overall manpower, eliminated most of the Corps’ cannon artillery batteries, halved the number of amphibious vehicle companies, and sharply cut manned aircraft that were long considered central to the Marines’ signature air-ground task forces.129

Perhaps most controversially, Berger eliminated all of the Corps’ tanks.130 He summed up his reasoning on tanks in a short paragraph: “We have sufficient evidence to conclude that this capability [tanks], despite its long and honorable history in the wars of the past, is operationally unsuitable for our highest-priority challenges in the future. Heavy ground armor capability will continue to be provided by the U.S. Army.”131

Tanks were eliminated from the Marine Corps inventory almost at once, and many artillery pieces were quickly moved into storage. Marines trained to operate tanks and artillery were shuttled into other jobs or even transferred to the Army.132 These big cuts came before most of the high-tech equipment replacements could be acquired and even before some of the new technologies were available for full experimentation.

In a May 2022 update to the force design, the Marine Corps acknowledged that new precision fires, targeting sensors, vehicles, and missile systems would not be fully operational until well into the mid to late 2020s, or even by 2030. Delays in technology fielding compounded the already significant risks Berger had assumed for the Corps.

By mid 2022 an unprecedented and explosive public debate had erupted over Force Design 2030. A group of retired Marine Corps generals, including at least one former commandant, publicly attacked Berger’s plan.133 They argued that a myopic focus on China, divestiture of core ground combat power—tanks and some cannon artillery and infantry—and a reliance on as-yet unproven, untested, and in some cases aspirational technologies had gutted the Marine Corps’ traditional role as a global force in readiness. Berger remained mostly above the fray, but his proxies fought back hard.134

What might have been a thoughtful behind-closed-doors discussion about the character of war escalated into a public and sometimes personalized spat.135 In May 2022 Robert Work joined Dov S. Zakheim onstage to argue with retired Marine generals Paul Van Riper and Anthony Zinni, both of whom were adamantly opposed to the new force design. Work, who was a retired Marine Corps colonel in addition to being a former deputy secretary of defense, likened the flaring debate over Berger’s plan to a custody battle between grandparents and parents over a “beloved child,” with Van Riper and Zinni et al. battling Work, Zakheim, and Berger.136

Work’s employment of this infantilizing metaphor, and the emotional critiques that helped instigate its use, marked an unfortunately temporary low point in the increasingly personalized debate over the character of war and the future of American ground combat capabilities. Professional dialectic had devolved into unseemly diatribes between hedgehogs.

As commandant, Berger probably had every statutory right to drive radical change through Force Design 2030.137 But he repeatedly chose to brand his characterization of war and his solutions as personalized choices. He and his staff offered thin public evidence of objective analysis to justify big decisions like divesting tanks and artillery.138 Fairly or not, the official structured analyses on the force redesign conducted after Berger issued his planning guidance in 2019 looked as if they had been contrived to justify what was by then a top-down fait accompli.

Van Riper, Zinni, and other critics also chose to personalize and publicize their own vitriolic characterizations, all of which were driven by even less evidence of objective historical or trend analysis. In any event, this was a poor state of affairs for the Marine Corps and for the strategically important efforts to characterize and forecast war.



WAR CHARACTERIZATION AND FORECASTING: A POOR STATE OF AFFAIRS OVERALL

This is not to say there was any observable decline in the quality of American descriptions and forecasts of ground combat or war writ large in the fifty years between 1970 and 2020. Instead, it was clear that throughout this period the most important observations—the ones that helped to drive defense plans and force designs—remained stubbornly subjective despite the ready availability of more objective methods.139

Clear signs of path dependence emerged in the selected historic cases that recurred in nearly every published forecast cited above. Readers could count on obligatory references to Napoleon, Clausewitz, Sun Tzu, the Blitzkrieg, the 1973 October War, and then later the 1991 Gulf War and the 2003 Iraq invasion. But the same readers were unlikely to see any references to contradictory theories or cases. This abuse of the historical record was fed in part by the scientific community’s failure to provide better-structured and more compelling collective, global, case-and-trend evidence. It points to a disturbing failure to address challenges with science consumption in at least the U.S. Department of Defense.

Throughout this fifty-year period, thousands of models, war games, case studies, and other data fed into descriptions and forecasts across the lower echelons of the defense community. Some were good, others were less helpful.140 And just as history alone cannot dissipate the fog of war, models, games, and simulations have a specific and limited use.

A few of the good and of the less helpful examples bubbled their way up to where, at least in my reading of the cited record, they were ignored, retailored, or picked over to justify the subjective analyses and outlooks of senior leaders. Sometimes games and sims were disingenuously crafted to prove rather than test or exercise a theory.141 Millennium Challenge 2002 (MC2002) is probably the best-known manipulation of war-gaming and computer simulation in recent American military history.142

Building from the RMA writings of the 1990s, the Department of Defense constructed MC2002 as a massive integrated game, sim, and live exercise event that was explicitly intended to showcase advanced and transformational technologies. Officials brought in Paul Van Riper to play the red force, or bad guys, to give the impression that this scripted event was really a free-play test of the RMA concept.

When Van Riper derailed the whole game by sinking the U.S. Navy’s imaginary ships and trying to shoot down the Marines’ new tilt-rotor aircraft, the game runners simply reset everything to make it look more like the showcase for advanced military tech it was intended to be.143 Even though he wasn’t allowed to sink the imaginary ships, Van Riper spoke up in public and sank the game’s reputation. Retrospectively, MC2002 is generally considered a travesty.

Millennium Challenge may or may not stand as an iconic insult to military professional integrity and judgment, but even the most realistic war games and simulations still have limited value in characterizing and forecasting war. No matter how well-thought-out they might be, models are just models, games are just games, and simulations of combat are basically just models and games on screens.144 All are useful for thinking through complex problems and new technology employment. None are inherently accurate, objective, or predictive.

For example, through at least 2024 many human-in-the-loop simulations and games like Unified Challenge and Unified Quest have helped Army leaders think through multi-domain operations challenges.145 But it would be a crime against logic to suggest they validated the MDO concept. Games also were used tack a veneer of validation on the failed Future Combat System program.

In an ex post examination of FCS, RAND Corporation analysts wrote: “Wargames are good at identifying issues for resolution, but they cannot be taken as validation of concepts. The original intent of the wargames leading up to the FCS program was to highlight issues. But that intent was lost along the way, and the importance and interpretation of wargame events took on much larger meaning in the Army’s concept formulation, solidifying the concepts into Army thinking without the due diligence necessary.”146

Army use of war-gaming and computer simulation to ostensibly validate FCS in the late 1990s echoes in the Marine Corps’ use of gaming to validate Force Design 2030. Tabletop games generated useful discussion to inform the Corps’ major changes to its ground combat forces. Because games are just games and not dependable replications of the real world, these games proved nothing about the viability of new technologies or about the character of current or future war.

But in the original Force Design 2030 (2020), Berger wrote that his participation in war games over the course of five years convinced him that the Marine Corps needed to undergo revolutionary change.147 Whether or not they helped Berger think through specific design problems, these games never should have had so much influence on multibillion-dollar, life-and-death decisions about American ground combat capabilities.148

With the exception of Don Starry’s AirLand Battle and some of the more reasonable interpretations of maneuver warfare, all of these American force design debates from 1970 through the early 2020s revolved around the advent and promise of mostly conceptual revolutionary technology. In its various incarnations, the idea of the military-technical revolution drove the subjective American descriptions of current and future war, and particularly of land war and ground combat.

A recurring theme emerged in the early RMA writings, from Westmoreland in 1969 to Owens in 2000: Authors promised a technical revolution that would change not just the character but also the ostensibly immutable nature of war.149 Revolution could be achieved within about ten years. Failure to invest in the revolution would lead to disaster. After about forty years of failed forecasting, authors like Work (2010s) kept the promises and dire warnings but overtly dropped the anticipatory timelines.

Without timelines—what the Soviets would call the forecast time—these American military projections were untethered from any type of reasonable comparative process. They slipped away from the necessarily liminal gray space between hard knowledge and subjective foresight and moved closer to a deeply personalized idiom.

This has been an admittedly harsh review. Any one of these aforementioned proponents could, of course, be the next Pete Ellis, the Marine Corps major who forecast the Japanese attacks in the Pacific. Any or all of them—Westmoreland, Krepinevich, Owens, Work, Milley, Berger, et al.—may have been right about everything except perhaps most of the dire existential warnings through at least the early 2020s; military catastrophe had not befallen the United States despite its failure to achieve the RMA.

Even if it turns out they are objectively wrong, the earnest desire of these military leaders and policy advocates to innovate and improve American fighting power is, at least from an American perspective, laudable. Improvement comes not from shutting down these kinds of forward-leaning thinkers but from providing them with a structured process and evidence they can work from so they can be both more universally trusted and, ideally, more accurate.

The next chapters and companion database to this book seek to provide a solid body of evidence to support this improved process. They focus on ground combat and will be more immediately relevant to soldiers, marines, and special operations ground officers around the world. But they can help form a baseline for a better overall understanding of the character of land war and war writ large.
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TWO
World War II Ground Combat Case Examples



I have identified two important problems with the way we understand war as it is practiced on land: First, there is inadequate understanding of the varying breadth of ground combat as it has been practiced around the world, and particularly in the first part of the twenty-first century. Second, there is inadequate empirical evidence to show how ground combat and land warfare—and perhaps even war writ large—have actually changed over time.

In this chapter I set a foundation to help solve these problems, building the historical baseline for the investigation of modern ground combat cases that follows. These mid-twentieth-century cases also start to outline the complexity and diversity of the range of combat typologies and characteristics present even within a single (albeit massive) war.

Why does World War II provide the best historical baseline to help understand modern ground combat? World War II was the first large-scale conflict to showcase all of the tactics, techniques, and technologies that would influence global ground combat in the first part of the twenty-first century. It is generally considered the first war in which combined-arms combat was widely and consistently employed by all combatants at nearly all levels of command.1 Given the central importance of combined-arms tactics to my working definition of ground combat, common use of combined arms is requisite for a solid research baseline.

The scope and scale of the fighting in World War II also allowed for the best possible survey of cases, technology employment, and the emerging development of new technologies—including the first combat use of drones—that anchored the contentious debates over military revolutions that emerged over the following half century. It is therefore the only reasonable baseline for an examination that follows. However, I see nothing revolutionary in World War II ground combat. I purposefully trace what I see as the evolution of both tactical and technical characteristics that emerged in some cases well before World War II, leading to a continuing evolutionary track described in chapters 4–9.

I reviewed and coded twenty exemplary, nonrepresentative baseline cases of World War II battles and integrated these cases with a broader review of the secondary source literature on the characteristics of World War II ground combat. I used cases that touch on a diverse set of combat characteristics from different theaters, at varying scales, in different types of terrain, and so on. Each case had to be:


(1)  a ground combat engagement involving at the very least a platoon of infantry on each side employing basic combined arms, like mortars and rifles together;

(2)  roughly representative of a diversity of terrain and climate, including urban, plains, rivers, jungles, islands, desert, ice and snow, and so on to reveal how both terrain and climate might affect combat;

(3)  roughly representative of a range of different military forces—American, German, UK and Commonwealth, Canadian, Soviet, Japanese, Polish, Chinese, Italian, Australian—to highlight diversity and similarities in ground combat approaches; and

(4)  roughly representative of a diversity of combat type, including infantry only, armor heavy, amphibious, airborne, and so on. I also weighted selection toward the tail end of the war (1944–1945) in order to set a clearer end-of-war baseline.



I do not present the aggregated results of all the coding here. These cases are nonrepresentative and might be misleading without further context. I return to the coding process in the chapters on modern ground combat and in the appendix.


WORLD WAR II GROUND COMBAT CASES, 1942–1945

These twenty cases start in chronological order at Tatsinskaya Soviet Union in 1942 and progress through Medicina Italy in 1945. All descriptions, references, and codes are presented in the database, and the full case list is provided below and in the accompanying database. From these twenty coded cases I selected ten—Ortona, Changde, Monte Altuzzo, Leopold Canal, Peleliu, Warsaw, Tarakan, Mutanchiang, Hill 170, and Medicina—to help describe the varying characteristics of ground combat in different World War II theaters, with different military forces, and applying different tactics, equipment, and weapons, all of which evolved at varying pace from the start to the end of the war. Table 2.1, below, lists the twenty World War II cases:


Table 2.1. Twenty World War II Ground Combat Cases, 1942–1945



	
Tatsinskaya Soviet Union 1942


	
Leopold Canal Belgium 1944


	
Okinawa Japan 1945







	
Ortona Italy 1943


	
Walcheren Holland 1944


	
Meitkila Burma 1945





	
Prokhorovka Soviet Union 1943


	
Aachen City Germany 1944


	
Tarakan Borneo 1945





	
Guadalcanal 1943


	
Saipan 1944


	
Mutanchiang China 1945





	
Changde China 1943


	
Peleliu 1944


	
Hill 170 Burma 1945





	
Monte Altuzzo Italy 1944


	
Bastogne Belgium 1944


	
Medicina Italy 1945





	
Saint-Lô France 1944


	
Warsaw Uprising Poland 1944


	





Context for each case is necessarily limited: The purpose of this book is to focus on the fighting, not on the political, strategic, or operational context that forced the two combatants together. Key references are cited for further reading. Each case starts with a location, a list of combatants, bounding dates, and a footnote of key sources.2 All cases are presented as they appear in the cited sources; deeper research into each case would necessarily reveal a somewhat different narrative.



ORTONA, ITALY, 19433

Location: Ortona, Sicily, Italy

Combatants: Canada and the Allied armed forces versus Germany

Dates: December 10–December 28, 1943

As part of the Allied push up the eastern coast of Sicily in late 1943, the Canadian 1st Infantry Division (Reinforced) attacked through the German 90th Panzergrenadier Division and the 1st Parachute Division in and around the town of Ortona.4 Exhausted by a tough opposed river crossing during the tactical approach to the town, the Canadian armor-infantry teams had to push through dug-in German infantry, armor, artillery, and anti-tank guns positioned in a 200-yard wide gulley west of Ortona that afforded an almost perfect defensive line. German heavy artillery rounds and Nebelwerfer rockets slammed into the Canadians, stalling their attack. The Canadians tried again, reinforced by tanks, but this attack also stalled in a minefield covered by heavy German defensive fires.

German infantry-armor teams executed several local counterattacks under the cover of blanketing artillery and mortar barrages. A hasty Canadian combined-arms defense stalled the Germans. Over the next few days on the roads leading into Ortona, the two sides pushed back and forth, with Canadian M-4 Sherman tanks dueling German Panzer Mark IIIs and IVs, while tanks from both sides were being picked apart by anti-tank guns and short-range rockets. Infantry struggled to find covered approaches, engaging in heavy rifle and machinegun skirmishes often within grenade range. Artillery fire was relentless: In just one day of the battle, the Royal Canadian Horse Artillery fired 5,938 rounds at the defending Germans; probably tens of thousands of rounds were fired overall.5 Eventually the 90th Panzergrenadiers were so worn down that they all but collapsed, ceding the defense to the German 1st Parachute Division who had dug themselves into the urban terrain of Ortona. German defenders rubbled the streets to deter armored advances and set up deadly kill zones with overlapping anti-tank guns, machineguns, anti-tank mines, flamethrowers, snipers, rockets, mortars, and light artillery.

Tight urban terrain and the dense stone walls of some buildings prevented the Canadians from using their superior firepower—tanks, artillery, and bombers—to compel a German withdrawal from a reasonable distance. Instead, they had to fight for each street and each building, engaging German infantry at close range with cannons, rifles, submachineguns, pistols, grenades, and knives. Hand-to-hand combat was commonplace as the Canadians cleared each building in turn, working their way down boulevards and alleys, smashing and pushing the Germans in front of them as they went. Heavy anti-tank guns were brought up in an effort to reduce dense stone and brick walls. Thousands of rounds of explosives were used to smash defensive positions and kill German soldiers. Germans counterattacked when they could, infiltrated at night, and fought hard, but eventually they were defeated. From the start of the battle in early December through the end of the month, thousands of Canadians and Germans were killed and wounded. The battlefield was littered with burned-out tanks and trucks from the edge of the Moro River to the far end of Ortona city.

Observations and insights from Ortona, Italy, 1943. With some exceptions, nearly all types of ground combat weapons, equipment, munitions, and both ground and aviation fire support were employed by both sides at Ortona; this was an extended, intensive combined-arms battle. Flanking attacks and counterattacks were routinely attempted, but assaults were mostly straightforward armor-infantry-artillery slugfests in both directions. Neither ground nor aviation reconnaissance by either side effectively spotted or tracked enemy forces. Anti-tank guns and rockets were highly effective against tanks and light armor, but the shaky mechanical reliability and limited range of the Allied PIAT launcher reduced its usefulness. Terrain, ground cover (vegetation), and built-up areas effectively dictated engagement ranges, benefited the defenders, and limited weapons effectiveness, forcing infantry into close-quarters battle.



Changde, China, 19436

Location: Changde, Hunan, China

Combatants: Republic of China and Japan

Dates: November 23–December 20, 1943

Five Japanese infantry-heavy divisions under the 11th Army, reinforced with artillery and armor, attacked to clear defending Chinese 6th Army forces from the Hunan plains and the city of Changde (or Changte, 常德). They converged from multiple directions to pin the defenders and choke off avenues for Chinese maneuver or escape. Japanese forces engaged across the Yangtze River and over rugged mountainous terrain, extending their lines of communication toward the city. Chinese troops withdrew and then, centering their defenses on the 57th Division, put up a fierce resistance around and within Changde. Japanese troops attacked overland with integrated tank support, moving on foot and on horseback. Infantry charged in mass waves into Chinese guns on several occasions. They also conducted a sustained and opposed amphibious attack across Dongting Lake and up the Yuan River, pushing troop transports onto the shores east of the urban areas while under heavy fire.

Air support played a crucial role for both sides, with U.S. fighters and bombers of the 14th Air Force providing close-air support for the 57th Division, dropping supplies, and disrupting the amphibious assault. American P-40 fighter-attack aircraft destroyed tens of sampans and larger boats, killing scores of Japanese infantrymen. In turn, Japanese aircraft bombed Chinese troops and engaged in intensive dogfights with the Americans over the city and the nearby plains to gain air superiority. Both sides lost aircraft as they attempted to support their respective ground forces. For various reasons, the American air support was curtailed just as the Chinese 3rd and 10th Divisions were racing up to relieve the beleaguered 57th, which was about to collapse.7 There also were indications the Japanese had used chemical weapons against the Chinese defenders during the initial attacks on the plains and at the edge of the city. On December 3, the city fell.8 Only about 400 troops from the 8,000-man 57th Division made it out alive after high-intensity street fighting with cannons, machineguns, and blades of various types.

Japanese infantry held Changde for six days as the Chinese counterattacked through surrounding villages and farmland. American B-25 bombers unleashed continual high-explosive and incendiary strikes on the defending Japanese troops, softening them up and at least contributing to their decision to withdraw. Pressing forward under heavy artillery and air support, Chinese troops of the 3rd and 10th Divisions had decimated Japanese supporting divisions on the suburban outskirts and plains, so by the time the Japanese withdrew they were able to effectively walk in and reclaim the now almost flattened city. Reported total Chinese casualties were at least 7,500 dead or captured; this probably was a low count. Japanese official records list 1,274 dead and 2,977 wounded Japanese soldiers through December 24, 1943.

Observations and insights from Changde, China, 1943: As with Ortona, these were large-scale, combined-arms battles across varying terrain. The Japanese had to fight over mountains and across water gaps—lake and river—and then into the dense urban environment, all in the course of one tactical movement and under intensive aerial bombardment. They conducted their amphibious assault as a matter of course, not as any kind of special naval infantry activity; this dynamic of routine amphibious assault replays throughout the cases.

Combat ranges extended out across the plains to probably over 500 meters, and then contracted violently as the Japanese concentrated their infantry wave assaults and pressed into the city. Once inside the urban terrain, the rifle, machinegun, anti-tank gun, knee mortar, and sometimes knives and swords, dominated the fighting, with visibility probably limited to individual streets and alleys. Aerial observation helped both sides to identify large troop movements, particularly given the fairly open terrain and the lake crossing. But relaying that information to ground commanders was at least on the American-Chinese side a time-consuming and inefficient process. Japanese use of horse cavalry, and their loss of over 2,000 horses, stands out as a rare regressive nineteenth-century moment in World War II ground combat.9 Another key figure from the Japanese account of the battle stands out: They self-reported 11,812 soldiers as “sick,” which constitutes about a full division of infantry.10



Monte Altuzzo, Italy, 194411

Location: Florence Province, Italy

Combatants: United States versus Germany

Dates: September 10–17, 1944

In an effort to break through the German Gothic Line, which generally ran along the Apennines Mountains in northern Italy, the U.S. Army 85th and 91st Divisions attacked into the defending German 4th Parachute Division (Reinforced). Steep mountainous terrain forced the attackers up narrow roads and directly into the guns of a well-prepared defense. The Germans had accurately forecast the attack route and emplaced layers of interlocking machineguns, anti-tank guns, mortars, artillery, and concrete pillboxes overlooking minefields and barbed wire, behind which they set in a series of defensive trench lines along military crests. Heavy pine tree growth concealed many of the German defensive positions, making it difficult for the Americans to find a good avenue of approach and to target the defenders with their own artillery and mortars.12

American infantry regiments in the main effort were backed by a wide array of fire support ranging from 105mm pack howitzers to 240mm howitzers, as well as Sherman M4-variant tanks and M-18 tank destroyers. However, they conducted their initial push up Monte Altuzzo with no preparatory fires. Given the steep and heavily wooded terrain on parts of the mountainside, infantry frequently had to trudge up into fairly close range before they could spot and engage most of the German defensive positions. In other places they had to cross wide open fields, uphill, under the direct observation of German machine gunners positioned on the slopes above. Terrain forced a full regimental attack to be distilled into a series of fierce engagements between infantry platoons using every natural rise and dip in the ground, every tree and rock, to hide and conceal movement. The American assault slowed.

Then the artillery joined in. Chemical units fired concealing smoke while thousands of artillery rounds splashed up and down the mountainside, including into the Germans’ rear area to disrupt their command, control, and logistics. An entire American infantry battalion advanced in a linear formation in a daring night frontal assault. Under withering machinegun and mortar fire, they moved uphill but again stalled.

The Germans wasted no time looking for advantage, counterattacking after a short barrage of 50mm mortar fire.13 They made repeated assaults with mortars, grenades, and submachineguns, moving downhill to break up the American attack and force them back down the mountain. But the Germans, too, were stopped. British fighter-bombers joined in and began strafing and bombing the German trenches and gunlines, wreaking havoc and helping the American infantry to retake the initiative.14 At the end of the battle, both American divisions coordinated for a final push, driving the exhausted Germans from the peak and cracking open the Gothic Line for follow-on attack.

Observations and insights from Monte Altuzzo, Italy, 1944. Steep, wooded terrain with gullies, streams, and hillocks all but prevented the Americans from making good use of their armor. This put the defending German light infantry on an equivalent footing with the Americans, who were already at a significant disadvantage attacking uphill, frequently at night, and into prepared fires.

While American aerial reconnaissance was able to pick out and target the most obvious defensive positions like those on denuded crests, they could not see through the trees to spot most of the concealed direct-fire weapon emplacements that probably caused most of the American casualties. Nor could the intelligence teams accurately describe the micro-terrain—the minor rises and drops in slope, rock outcrops, streambeds, and berms—that could mean the difference between a successful covered infantry assault and a massacre. Infantry platoons had to send out reconnaissance squads to feel their way forward and, in most cases, to be shot at in order to fix the enemy for assault. Artillery fire, long-range tank fire, and aerial attacks were essential to overall success, but they were not clearly decisive. This was primarily an infantry battle.



Leopold Canal, Belgium, 194415

Location: Sint-Laureins, Belgium

Combatants: Canada and Allied armed forces versus Germany

Dates: October 6–13, 1944

As part of the broader campaign to seize the Scheldt Estuary and open the Port of Antwerp to Allied logistics ships, the Canadian 3rd Infantry Division attacked to cross the Leopold Canal and to defeat or drive off the defending German 64th Infantry Division. The Germans had spent considerable time and effort digging in to the far side of the canal and had backed their frontline positions with heavy artillery, all types of mortars, and direct-fire cannons. Prior to the attack the Canadians used loudspeakers in an effort to trick the Germans into thinking they were facing a much larger force; this had limited effect. Canadian planners also tried to catch the Germans by surprise, eschewing preliminary bombardment on this full-division defensive belt and relying instead on an interesting improvisational weapon to crack open a far beachhead: They lined up Wasp light-armored vehicles that launched flaming jellied gasoline in arcs across the canal and into the German trenches.

This tactic momentarily stunned the Germans. Napalm burned and killed some of them, but they recovered and focused their guns on the Canadians attempting to cross the narrow waterway. German machinegun fire and artillery laced into the leading Canadian brigades and pinned them on the bank once they had crossed. As at Ortona, minor dips and rises in terrain that were effectively imperceptible on tactical maps gave the defender significant advantages: The earthen bank of the canal acted like an engineered defensive berm, preventing direct Canadian cannon fire from the near bank from hitting key defensive positions. By surviving the flame attack and responding with their own heavy fires, the Germans set the conditions for aggressive counterattacks. German infantry pressed forward to break up the beachheads and to push the Canadians back across the canal. But at this point Canadian and supporting Allied heavy artillery concentrated to smash the German infantrymen as they uncovered from their trenches and bunkers.

Nothing was settled with this rapid back-and-forth along the canal bank. The Canadians were pinned for five days as the Germans counterattacked repeatedly, sometimes every two hours.16 As at Ortona, hand-to-hand combat was commonplace. Both sides kept up continuous bombardment with artillery, and the Canadians called in Allied air support. German troops benefited from their pre-dug covered positions, while the Canadians desperately scraped their way into the mud to protect against shelling. On the fifth day the Canadians sent in their reserve and attacked into the German defenses at the nearby town of Moershoofd. They shelled the town with 25-pounder artillery and then pressed in behind 2-inch mortars, machinegun, and direct rocket fire from infantry PIATs. After about another day of fighting they had secured a defensible far-side beachhead for onward operations.

Observations and insights from Leopold Canal, Belgium, 1943. Combat at the canal was straightforward slaughter dished out primarily by men with rifles, knives, machineguns, flamethrowers, mortars, and artillery tubes. Failure to initiate the assault with a heavy bombardment probably cost the Canadians many casualties and allowed the Germans to regroup from the rather successful surprise flame attack. This failure to sufficiently reduce the enemy’s prepared earthen and concrete defenses recurs in the next case (Peleliu 1944), which poses a somewhat different problem: how to deliver effective preparatory fires on engineered defensive positions in dense coral rock.

Opposed river crossing operations are always hazardous, even at relatively narrow gaps (probably about 75 feet at the Leopold Canal crossing point), and basic weapons like machineguns and mortars can be devastating to exposed infantry in small boats. And as the Canadian infantry found on the far bank, holding a narrow beachhead requires considerable resources and will. Attackers are at a disadvantage when they are consolidating on an objective, and even more vulnerable when their back is to water. Aerial observation was probably quite helpful for Canadian and Allied artillery, but given the tight quarters, artillerymen on both sides probably didn’t need too many targeting cues to kill the enemy.



Peleliu, Palau, 194417

Location: Peleliu, Palau

Combatants: United States versus Japan

Dates: September 15–November 27, 1944

The First Marine Division, reinforced, conducted an amphibious attack to seize the island of Peleliu from the Japanese 14th Infantry Division (Reinforced) as part of the larger campaign to defeat the Japanese Empire throughout the Pacific Ocean island chains.18 Two preinvasion miscalculations would cost the Marines dearly.19 First, U.S. Navy planners incorrectly believed that less than three days of shelling and aerial bombardment would eliminate the Japanese defenses. This turned out to be woefully inadequate, particularly considering the Japanese had prepared nearly bombardment-proof shelters. Second, intelligence terrain analysis described the island as “low-lying” when in fact it rose up to 260 feet, a significant enough height to drastically alter the characteristics of small unit infantry combat. As the Marines moved to shore in their landing craft, hidden Japanese coastal guns opened up and nearly demolished the opening assault wave. Nearly all eighteen Sherman tanks with the assault waves were hit by shells, but only three were destroyed, still allowing the Marines decent mobile firepower ashore.20

Even with tanks and well-rehearsed infantry-armor-artillery teaming, Peleliu was a nasty slog that would quickly shatter the vaunted First Marine Regiment.21 Japanese soldiers fought tenaciously from caves, fighting holes, and bunkers dug into the coral rock high ground overlooking the landing beaches and, further inland, many of the approach lanes across the island. When the Marines managed to get off the beaches and assault the main airfield, they had to attack across open ground swept by Japanese direct and indirect fire and then defend against a well-coordinated and professional infantry-armor counterattack. Marine Sherman tanks and rocket assaulters caught the Japanese Type-95 light tanks from the flanks, while machine gunners, riflemen, and mortarmen killed the advancing infantry.

Marine units then pushed into the Umurbrogol Pocket, a deadly natural rock bowl ringed by interlocking Japanese defenses. They fought uphill into intense and often close-range machinegun and rifle fire. American artillery, mortars, and close-air support rocket and bomb attacks had minimal impact on the dug-in Japanese defenders; most had to be blasted out with rockets, grenades, tank cannons, demolition charges, and flamethrowers. Throughout the slow advance across the island, hidden Japanese artillery, heavy mortars, and anti-tank guns that had not been spotted by repeated reconnaissance sweeps harassed and killed the attacking infantry. Eventually the Marines and soldiers from the U.S. Army 81st Division secured all of Peleliu and its keys. The Japanese garrison was almost entirely destroyed with nearly 7,000 probably killed, while the Americans took over 2,700 killed.

Observations and insights from Peleliu, 1944. There were few options for tactical maneuvers or flanking attacks due to the restricted terrain, so core combined-arms skills and teamwork were essential to tactical success on Peleliu. Both sides practiced excellent infantry-armor teaming, though the Japanese assault across open ground in daylight with thinly armored vehicles was ill-advised.

Peleliu highlighted the limitations of even high-volume expert fire support in the face of a thinking and resourceful adversary fighting from favorable terrain, and particularly from terrain that was resistant to even accurate high-explosive attacks. American warships and aircraft operating unopposed against targets on a small island denuded of concealing vegetation were still unable to knock out most Japanese positions due to the pre-assault engineering preparations and the rocky ground.22 Japanese engineering on Peleliu had been specifically accelerated as a countermeasure to superior American firepower observed in previous battles. Intensive daytime heat caused a good number of casualties among the Americans and degraded their ability to conduct extended offensive combat.



Warsaw, Poland, 194423

Location: Warsaw, Poland

Combatants: Polish anti-occupation forces versus Germany

Dates: August 1–October 2, 1944

Well over 20,000 Polish Resistance fighters conducted a coordinated, preplanned uprising against occupying German Wehrmacht battlegroups of about equal troop strength but fielding far superior equipment, weapons, and fire support. Most of the Poles were armed with a mix of bolt-action rifles, captured submachineguns, and some light machineguns. They also used Molotov cocktails, grenades, PIAT anti-tank launchers, a few anti-tank guns and howitzers, some flamethrowers, and a handful of captured tanks and assault guns.24 German soldiers were armed with the most advanced infantry weapons of the era, all calibers of mortars including heavy siege weapons, artillery, Nebelwerfer rocket launchers, tanks, assault guns, antiaircraft cannons capable of firing directly into Polish fighters, and close-air support bomb and gun runs. The Germans also had remote-controlled explosive ground drones that they used to destroy Polish fighting positions, and SturmPanzer IV and Sturmtiger assault guns; the massive Sturmtiger had a 380mm direct-fire rocket launcher that destroyed entire buildings in Warsaw.25

Given this imbalance in firepower, the Poles still attacked the Germans across the city. They began with ambushes and ground assaults to seize and then hold city blocks against the inevitable German counterattack. Lightly armed irregular infantry built up barricades of rubble to block or channel Wehrmacht vehicles into places where they could be destroyed by Molotov cocktails or the few anti-tank guns and rockets available to the Resistance. Snipers positioned on high points behind the barricades shot down into the advancing German infantry with good effect, at least during the initial counterattack. In the first few days of the battle there were intense close-range fights at the barricades, with frequent hand-to-hand action as the Germans attempted to press forward.26 They were repelled in their initial assaults. Wehrmacht reports from the battle described low will to fight among their own troops as a serious impediment to success.27

Probably due in great part to the wavering dedication of their infantry, German leaders pulled back their troops, called in armored reinforcements, and crushed the defenders under the weight of thousands of high-explosive shells and aerial bombs. With effective air superiority—the Resistance shot down just a few attacking aircraft with antiaircraft artillery fire—Stuka dive-bombers attacked Polish defenses with near impunity. Lighter explosive shells proved insufficient to destroy urban defenses in the early attacks, so the Germans emphasized the use of 240mm mortars, 380mm rockets, and large aerial bombs to bury Resistance fighters under collapsing buildings. Infantry pushed forward into the burning and pancaked residential and commercial areas of the city, breaking the residual positions. Despite Soviet efforts to reinforce the Poles through airdrops, the Germans secured the city.

Observations and insights from Warsaw, Poland, 1944. While I do not specifically address will to fight in the case studies and coding (see explanation the introduction), this is one of those cases where it is an unavoidable factor. Wehrmacht infantry, including Schutzstaffel (Waffen-SS) units that had been murdering Polish civilians prior to the uprising, had little interest in brutal urban infantry combat. In contrast, the resistance fighters engaged a superior force and held their ground even under intense bombardment and with little chance of tactical success. The combination of these two human factors—the low will to fight of the German troops and the high will to fight of the Poles—combined to influence a German shift from infantry assault to destruction by fire.

Large parts of the city were crushed by the army ostensibly intent on holding it as German territory. Urban terrain channelized armor, reducing its effectiveness in the early parts of the battle, but tanks and assault guns proved more useful in leveling buildings from a distance. About eighty Goliath ground drones were employed with some good effect, but the Poles disabled a number of them by blowing up their command wires with grenades. In a few cases they were able to detonate the drones next to their controllers with devastating results.28



Tarakan, Borneo, 194529

Location: Tarakan, North Kalimantan, Borneo

Combatants: Australian-led Allied coalition versus Japan

Dates: May 1–June 24, 1945

Australian forces were given the order to secure Tarakan Island to prevent the Japanese from using its oil production facilities and to support the broader effort to secure Borneo. The reinforced Australian 26th Brigade of just over 11,000 troops attacked a combined Japanese force made up of the 455th Battalion and the 2nd Naval Garrison Force.30 Defending troops were belted in behind a ring of manmade obstacles backed by infantry positions and antiaircraft guns, and with a series of fallback positions in the jungle and on the nearby high ground. Heavy pre-landing bombardment from ships and strategic bombers smashed the Japanese-held airfield and some of the defensive positions around the landing beach. Australian troops moved to shore in a mix of landing craft that also brought in tanks and artillery. Aside from some brief exchanges of fire, the landing was unopposed; Japanese troops pulled back to more defensible positions. A beachhead was established in short order.31

However, as the Australians moved off the beach they began to run into stiffer resistance. Japanese troops holed up in concrete bunkers and had to be blasted out with explosives. Infantry reinforced by tanks moved out to clear the airfield and were met by long bursts from a Japanese 25mm antiaircraft gun interlocked with supporting machinegun fires. Minefields slowed movement further as Japanese 20mm cannons joined in the fight. Australian infantry pressed forward with flamethrowers and light infantry weapons into trenches ringed with razor wire. In parallel, Australian commandos pushed up to the heavily wooded Tarakan Hill, where they discovered concrete pillboxes and a tunnel system the Japanese were now using for defense. Tanks had to be called up to blast the tunnels with explosive shells. Japanese troops conducted night counterattacks but were repulsed.

Over the next few weeks, the Australians continued to push forward under cover of supporting fires, including bomber sorties, naval gunfire, and 25-pounder artillery that had been brought in from the sea. They made extensive use of mortars to support frontline troops, taking advantage of the weapons’ high angle of attack in the dense terrain. Japanese defenders fought from bunker after bunker, trench line after trench line, falling back into increasingly unforgiving terrain along a razorback ridge. Infantry clashes were nearly continuous and at close range, sometimes with knives. Working from the captured airfield, P-38 Lightning fighter-bombers dropped napalm to burn the Japanese out of their positions on the ridge. Infantry worked closely with tanks to direct cannon fire straight into the entrenchments. Fighting went on like this through early June when the Australians pushed the remaining Japanese across the island and began to mop up. The attacking force had used more than 50,000 artillery and mortar rounds and over 850,000 rounds of small arms ammunition.32

Observations and insights from Tarakan, Borneo, 1945. Pre-landing bombardment took the Japanese aircraft out of the fight and probably destroyed some surface positions, but bombardment was less effective against the concrete defensive positions, trenches, antiaircraft guns, or the will to fight of the Japanese soldiers and naval infantrymen. Once the Australians pushed out from the airfield, Tarakan turned into an infantry brawl.

Australian infantry-armor teaming allowed for steady progress even in the face of heavy defenses, but most of the bunkers, trenches, and concrete pillboxes had to be cleared out by Bren guns, grenades, .303 rifles, flamethrowers, and knives. Aerial observation appears to have had limited success pinpointing Japanese defenses through the tree canopy, and the poor bombing accuracy (even by the typically more accurate, low-flying P-38s in some cases) reduced the value of Australian supporting fires. Mortars played a significant role in this battle, and both sides made good use of direct-fire antiaircraft artillery against opposing infantry.



Mutanchiang, China, 194533

Location: Mutanchiang, China

Combatants: Japan versus the Soviet Union

Dates: August 12–16, 1945

Japanese First Area Army forces, reinforced by local Chinese militia, attempted to slow or stop the Soviet (Red Army) Fifth Army and 1st Red Banner Army around the city of Mutanchiang as part of the larger Soviet offensive to drive the Japanese out of Manchuria. Japanese forces had built up extensive linear fortifications along the border in anticipation of an eventual offensive. The Soviet main effort consisted of a motorized rifle division with Su-76 self-propelled guns, a brigade of tanks, and heavy artillery backed by divisions of additional infantry, armor, and mobile guns.34 Muddy, forested terrain on the border forced the Soviets to leapfrog their infantry and tanks back and forth at what must have been a frustrating pace for the Soviet commanders. Even with the fortifications and terrain, Soviet forces smashed through the border fortification line in short order and ripped open a 35-kilometer gap for the follow-on echelon forces.35

Once into the plains west of the border line, attacking commanders stressed tempo, maximizing the speed of their armor units with mobile artillery in support. They made extensive use of combined multiple-launch rocket and artillery strikes to soften up Japanese defenses. Infantry were frequently used to mop up the flanks after tank units had punched through point objectives. As the Soviets pressed forward, the Japanese collapsed inward toward the city, attempting to use the Mutanchiang River as a final defensive line to their west and wooded and mountainous areas in the east to canalize Soviet forces into their relatively far less mobile infantry-heavy forces. The Japanese were able to put up stiff resistance and execute local counterattacks at places like Taimakou on a ridgeline east of Mutanchiang City.36 But without adequate anti-armor capabilities like wheeled anti-tank guns and effective infantry rockets, and without their own organic tank-heavy forces, there may have been little chance their static defenses or counterattacks could have done more than slow Soviet advance toward the city.

Eventually the Soviet armor-infantry forces reached the perimeter line that the Japanese First Area Army had established around Mutanchiang City. Remnants of two Japanese divisions defended against the Soviet 1st Red Banner Army moving in from the north and the 5th Army moving in from the east. Soviet infantry passed through the vanguard armor brigades and moved into the urban terrain under cover of heavy artillery and rocket fire, seizing the city and demolishing the defending Japanese divisions. The defenders suffered almost total local defeat, while Soviet forces may have lost as many as 10,000 dead and 600 tanks in the overall Manchuria campaign.37 At least in readily available sources, there are insufficient reliable records on dead and wounded in the specific battles near and within Mutanchiang.

Observations and insights from Mutanchiang, China, 1945. Soviet commanders had come to rely heavily on their artillery and armor on the eastern front, and they applied what they believed to be proven tactics against the Japanese around Mutanchiang. They only slowed down and allowed their infantry to probe forward when the terrain absolutely prevented open-field running by their T-34 tank units backed by equally mobile self-propelled artillery and rockets. Terrain slowed them again on the ridges east of the city, and light urban infrastructure eventually forced a shift to infantry attack.

The Soviets may not have applied the most advanced infantry-armor teaming tactics in the fight for the city, particularly given what appeared to be a separation between their armored brigades and infantry divisions. Lack of sufficient anti-armor capabilities, including a decent infantry anti-tank rocket, probably cost the Japanese significant casualties. Order of battle for the Soviet forces showed extensive antiaircraft capabilities. But the cited analyses do not give much credit to close-air support in this campaign. It is not clear if the Soviets’ excellent ground-attack aircraft like the Ilyushin Il-2 made a significant contribution to the fight.38



Hill 170, Burma, 194539

Location: Near Kangaw, Burma

Combatants: British-led Commonwealth forces versus Japan

Dates: January 22–31, 1945

As part of a broader push by the Indian XV Corps to seize Kangaw, Burma, British, West African, and Indian regular forces and British commandos—3 Commando Brigade and parts of 5 Commando Brigade—conducted a surprise amphibious landing. They came ashore on a beach near Hill 170, which dominated the terrain on the approach to Kangaw. Royal Air Force bombers laid a smoke screen to cover the landing, and the troops pushed ashore through muddy terrain to establish a beachhead.40 Commando units took the lead with Indian M4-variant Sherman tanks providing fire support. Rough, rocky terrain, some dense vegetation, and small hills made rough going for the foot-mobile infantry, and heat and diseases began to inflict casualties before the first serious engagements with the defending Japanese 54th Division.

Commando units leapfrogged forward and eventually took up positions at the base and along one slope of Hill 170 and another nearby hill. The Japanese immediately tried to push them back, dropping in 75mm artillery and mortars before charging forward in a repeated series of infantry assaults. At one point in the battle, they may have charged into the commando lines on the swampy plains below Hill 170 with as many as 500 troops. British commanders called in their own fires from artillery, mortars, and supporting Sherman tanks and were able to kill many of the Japanese before they reached the hasty defensive positions. But a good number of Japanese infantrymen pushed through to engage in close-range combat with rifles, pistols, and hand grenades.

Japanese suicide attackers carrying bamboo poles with explosive charges and incendiary devices were able to knock out at least one Sherman. Fighting became so desperate that at one point a British soldier took to firing a 2-inch mortar from his hip directly into the onrushing attackers.41 Over the course of a very busy day, the commandos and Japanese troops attacked and counterattacked up and down the slopes of Hill 170 and across the flat terrain at the base of the hill. Both sides expended grenades and small-arms ammunition at an almost unsustainable rate as they clung to the bare outcroppings and fought for control of the Japanese trench lines. Indian armor pushed through the Japanese delaying lines to provide the British commandos with enough support to finish off the remaining defenders. This forward element of the Japanese 54th Division was effectively destroyed.

Observations and insights from Hill 170, Burma, 1945. It is difficult to kill what cannot be seen. The British use of air-dropped obscurant smoke during the amphibious landing is a good example of what was a common practice throughout most of World War II: Smoke would be delivered by both specialized and regular units as an integral part of an attack.42 Even the best-prepared defensive fires are degraded when the gunners cannot see the enemy. Smoke is notoriously difficult to deliver on target in a timely manner, and shifting winds can suddenly unmask attackers in open ground, but obscuration often was an infantryman’s best friend in the attack.

Ammunition supply to forward troops and armor is always a challenge during even a deliberate advance. It is hard to predict how much ammunition, food, water, and other staples need to be pushed forward or held in reserve at any point in time. At Hill 170, British ammunition shortages could have been disastrous if reserves had not moved forward just at the right moment. Being able to sustain combined-arms combat for extended periods of time probably is just as important as being able to bring an effective combination of weapons to bear at a given place and point in time.



Medicina, Italy, 194543

Location: Medicina, Italy

Combatants: UK Commonwealth forces versus Germany

Dates: April 15–16, 1945

During the final push up the coast of Italy shortly before German capitulation, the British 14/20th King’s Hussars and the 43rd Brigade of the 6th Gurkha Rifles, supported by flanking New Zealand and Polish forces, attacked through the defending elements of the German 4th Parachute Division and a brigade of Italian paratroopers in the town of Medicina. Attacking troops operated as part of a mechanized infantry battle group, moving on Kangaroo armored personnel carriers in line with M4 Sherman tanks and supported by organic self-propelled field artillery.44 Flat, marshy terrain broken up by small rivers and irrigation ditches channelized and slowed the attackers. German paratroopers had prepared thin linear defense lines along the ground to the southeast of the town, backed by Pak 40 75mm anti-tank guns, 88mm dual-purpose guns, modified StuG-43 assault guns, some tanks, lots of mortars, and artillery.45

Before the attackers could punch into Medicina, they had to cross one of several narrow rivers that ran perpendicular to the line of advance. On April 15, the Hussars and Gurkhas pushed across the Sillaro River but were blanketed by indirect fire from German mortars and artillery; they had to withdraw under pressure. They tried again with a night river crossing early on the morning of the 16th, grabbed a toehold on the opposite bank, and then managed to throw a mobile bridge over the river. Mechanized infantry and armor then pushed across and prepared for the assault into the town. While the allies moved through a vineyard into the attack position, German direct fire destroyed two advancing tanks that had advanced with insufficient infantry support. German infantry destroyed a third British tank with a rocket launcher before Gurkhas pressed forward, dismounted from their Kangaroos, and cleared out the defenders with rifles.46

After capturing the vineyard, the UK troops leaned on the speed of their mechanized forces to push directly into the town. Speed of attack shocked the German defenders, who managed only to destroy the leading Sherman before falling back into the town. About a company of mechanized infantry teamed with Shermans forced their way through the urban terrain, attacking directly into the loosely prepared defenses. German and Italian troops brought a Stug-43 and a pair of 88mm guns to bear in direct-fire mode, but the Shermans destroyed the assault gun and shot the crews off the 88s before the guns could be fired. Infantry attacked house-to-house, in some cases engaging in hand-to-hand combat. Gurkhas pushed on past the Shermans, and in one case a Gurkha soldier killed a German Panzerschreck anti-tank rocketeer with a kukri knife.47 Despite some late-arriving German reinforcements, UK infantry-armor teams cleaned out the remaining defenders with sometimes intensive close-quarters combat.

Observations and insights from Medicina, Italy, 1945. Any kind of water barrier, or in modern Western military parlance, “wet gap,” can pose serious problems for ground combat attackers. Even the narrow rivers southeast of Medicina required a dangerous crossing operation exposing the attacking troops to observation and fires. Combined-arms fire covering wet-gap crossings can be particularly lethal if it is well coordinated. At least through the end of World War II, there were no technical solutions to the wet-gap problem; they just had to be crossed with risk and hard work. Obscurant smoke and supporting fires are generally helpful as well.

And at Medicina the advancing Sherman tanks outpaced their accompanying infantry on several occasions. Failure to stay abreast was disastrous for at least one tank team at the vineyard southeast of the town, though in a few cases the forward-leaning tanks were devastating to defenders in the urban terrain. Both armor and infantry were reportedly more effective together. The Gurkha kukri knife attack on the German anti-tank soldier is perhaps an overly dramatic example of infantry protecting tanks, but it is still a good one.




WORLD WAR II GROUND COMBAT AND THE CHARACTER OF WAR

Given all of these narratives, and the rest of the well-recorded histories covering land warfare from 1939 through 1945, what was the character of ground combat in World War II? Instead of looking ahead for my answer, I ask the reader to pause here and consider the enormity of this question. It ostensibly requires an aggregation, summation, and distillation of all combat actions across all theaters of war for the entire conflict from at least the initial phase of the German strategic offensive through Victory in Japan Day in August 1945.48 These case summaries above barely scratch the surface in terms of variation across ground combat actions in World War II.

This returns us to a central epistemological challenge with all characterizations of war, specifically applied to World War II ground combat: What do we mean by World War II ground combat? Are we trying to characterize all ground combat in World War II, perhaps by averaging everything together? Or are we characterizing only the highest-order, most modern types of ground combat like the Battle of the Bulge and not smaller battles like the fight for Hill 170 in Burma?49 Should we have different characterizations for different types of World War II ground combat, perhaps one for large-scale desert war, one for urban skirmishes, and so on? I see no good answer to these questions as they apply to World War II, only subjective interpretation and personal preference. Neither of these advances objective knowledge or adds empiricism to forecasts of future ground combat.

In the absence of a concise and definitive answer to the question, What is the character of World War II ground combat?, I offer some observations in chapter 3. There were tactics, techniques, weapons, vehicles, munitions, technologies, and other factors—characteristics—that were important in many skirmishes and battles even if they do not together provably constitute a singular character of ground combat in World War II. All of these characteristics were also important elements of the historical baseline, or observation interval, leading up to the 2003–2022 case results in chapters 6 through 9.
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THREE
World War II Ground Combat Characteristics



How can we set the World War II ground combat baseline? The research questions posed in the introduction can be summed up to help guide this effort: At least in the coded cases, what weapons, equipment, and munitions did both sides employ? How were the two sides organized for ground combat, and what kinds of tactics did they employ? These descriptions, which include some important prewar historical tracing, also feed directly into the debate over the existence of military-technical revolutions affecting ground combat. All of these are derived from the case studies listed in chapter 2 and from a review of other cited secondary sources.


LOW-LEVEL INTEGRATED COMBINED ARMS

While all combatants used combined arms throughout the First World War, World War II was really the first war in which combined arms were used in all battles with few exceptions, also in many skirmishes, and at all levels of tactical scale.1 Mortars and machineguns were ubiquitous in nearly all infantry units in all armed forces, reflecting a gradual shift away from World War I-era separate heavy weapons units like machinegun battalions and toward integrated combined-arms firepower at the company level, or at units of between about 80 and 140 soldiers.2 This drive toward lowest-level integrated direct and indirect fire capability had become the gold standard for infantry design by the end of the war.

For example, the U.S. Army’s expeditionary infantry forces in World War I generally were organized at the brigade level, with the early-war brigade consisting of about 8,000 soldiers and later-war brigades manned at about 5,500 soldiers.3 Most of the infantry brigades that saw action in Europe in World War I had a three-company machinegun battalion, and later versions had a light mortar and a 37mm light artillery platoon assigned to each regiment.4 This meant that frontline infantry commanders who wanted heavy fire support to integrate with their organic rifle fire needed to borrow it from their higher-echelon commanders. Riflemen and junior officers down at the company level of organization would view machineguns and mortars as add-on capabilities, not integral combined-arms tools.5

[image: ]
FIGURE 3.1.    U.S. Army Infantry Brigade in World War I

Note: This figure is derived from McGrath, 2004, 34. Each unit (brigade, regiment, battalion, company) is depicted as a rectangular block. An “x” above a unit marker denotes a brigade, three lines a regiment, two lines a battalion, and one line a company. Crossed lines within a unit marker denote an infantry unit. The addition of an upward arrow to an infantry unit denotes a machinegun (MG) unit. A perpendicular cross denotes a medical unit, and a single low line denotes a supply unit. In this formation, each infantry battalion had four subordinate rifle companies. This figure does not include small headquarters and ordnance units depicted in the original graphic in McGrath, 2004.


This all changed through the first years of World War II. By 1940, Army infantry battalions were given their own 81mm mortars and heavy machineguns, and each infantry company was given its own 60mm mortars and medium machineguns.6 This meant that a U.S. Army infantry company commander in World War II was capable of employing combined arms with no additional support, and he could also attach his organic mortars to lower-level platoons of thirty to forty soldiers to give them their own combined-arms capability. These organic indirect- and direct-fire weapons allowed for shifts in tactics to more dispersed operations, giving infantry companies some capability to independently attack and defend. With considerable variation, other military forces also pushed indirect-fire capabilities down to lower-echelon commanders. This basic U.S. Army structure has remained relatively consistent for both Army and Marine Corps infantry units through the mid 2020s.




ARMOR

Tanks are the mechanical heroes of the Blitzkrieg story that captivated so many of the American military experts and forecasters I took to task in chapter 1. While tanks may have fallen out of favor with some experts in the 2020s, they have played an unavoidably important role in ground combat for over a century, most notably in Ukraine from 2014 through at least 2024. All land armies designed and employed their own tanks before and throughout World War II, and large parts of the American, British, German, Japanese, and Soviet military-industrial bases were given over to producing more and better tanks, more and better explosive and kinetic shells to penetrate the armor of enemy tanks, and—as we shall see below—more and better ways to keep tank-heavy forces from overwhelming the infantry in ground combat.

Well over 200,000 tanks were produced by all combatant countries through 1945.7 It really takes a daylong tour through the sprawling Tank Museum at Bovington Camp, England, to gain a full appreciation for the wide varieties of armored vehicles designed, tested, and employed in ground combat through World War II. There were the tiny Italian Carro Armato L6/40s with their paper-thin armor and peashooter 20mm autocannons, the workhorse Soviet T-34s, American Shermans, British Matildas, Japanese Type-97s, and German Panzer Mark IVs, and then the heavier tanks adapted to survive on an increasingly lethal battlefield: the German Tiger II, the Soviet KV-85, the American M-26 Pershing, and others.8

In parallel to the development of what are generally called main battle tanks, several countries fielded assault guns like the German Sturmgeschütz III.9 These were designed specifically to provide infantry with mobile protected firepower, a genericized 2020s-era term generally intended to describe infantry-support vehicles; see the section “Infantry-Armor Teaming” below.

Tanks are loud, consume sometimes enormous amounts of fuel, require extensive maintenance, and are no good in heavy mud or very dense or steep terrain. But all these tanks added at least three characteristics to World War II ground combat: (1) They allowed battlefield commanders to quickly move heavy direct-fire weapons over rough ground into places of tactical advantage; (2) they reduced risks to friendly infantry advancing under fire; and (3) they often instilled fear in enemy troops to help erode their will to fight. Tanks were invaluable assets for the Soviet divisions operating on the plains outside Mutanchiang city and for the Canadian infantry advancing through the streets of Ortona. In other cases, they probably were the wrong tool for the job or just poorly employed; the 1944 British tank disaster in Northern France during Operation Goodwood is a latter case in point.10 Chapters 5–9 show the tank’s sometimes unsung, sometimes overstated, but generally enduring role in more modern ground combat.




VEHICLE-BORNE INFANTRY

Tanks alone cannot hold ground once it is captured. All of these relatively fast-moving tank units required infantry that could keep pace on the steppes of Russia and Manchuria, across the vast rolling deserts of North Africa, through the French and Italian farmlands, and across the Rhineland. Trucks allowed for what is generally called motorized infantry movement. Soldiers mounted up into unarmored transport trucks and drove through relatively safe rear areas until they reached the rearmost part of the front lines, dismounted, and then walked into battle. If the trucks moved too close to the front, they would be wiped out by enemy artillery, tanks, or even by light infantry. Understandable risk calculus prevented motorized infantry from moving alongside tanks into combat. Tank units backed by truck-borne infantry had to move in stutter steps, reducing their ability to outmaneuver the enemy. Lightly armored infantry carriers would at least allow infantry to move closer to the front lines or even to attack across open terrain in line with tanks.11 Increasingly heavy dependence on tanks through World War II drove the development of mechanized infantry tactics and the technical development of the armored personnel carrier (APC) and the infantry fighting vehicle (IFV).12

Arguably, the German Wehrmacht and the U.S. Army made the biggest strides toward the development of mechanized infantry forces and tactics before and through World War II.13 In the years leading up to American entry into the war in 1941, the U.S. Army experimented with truck and half-track integration into an armor division to form a combined armor-infantry organization.14 Commander of the U.S. Army’s tank forces Adna R. Chaffee Jr. rebuilt the existing 4th Armored Division—the same lineal division that would later serve as the testbed for the Army’s 1990s-era Task Force XXI military-technical revolution experiment—as an armored infantry unit.15 In 1940 the 4th Division of less than 15,000 soldiers had over 2,700 vehicles including more than 600 infantry half-tracks.16 These were lightly armored trucks with wheels in the front and tracks in the rear to improve rough terrain mobility and to keep pace with the division’s tanks.

The 4th mechanized armor-infantry division played a key role in the encirclement of the French city of Nancy in 1944.17 At this late point in the war the division had been modified from the experimental early-war structure. It fielded about 11,000 troops, 263 light and medium tanks, 54 organic self-propelled M-7 artillery pieces—more on these vehicles in the “Artillery” section below—and hundreds of half-tracks to move its three mechanized infantry battalions.18 As the mechanized 3rd German Panzergrenadier Division counterattacked against Army forces north of the city, the 4th Division cut south, using the speed of its mechanized infantry battalions to interdict some of the retreating German troops.19 An Army report on the battle for Nancy stated that this was “one of the few historical examples that shows American mechanized forces waging war in accordance with the tenets of AirLand Battle.”20 Whether or not this was objectively true, combining tanks with mechanized infantry was a well-tested concept by the end of the war. Infantry-armor teaming also advanced as a ground combat technique.21



INFANTRY-ARMOR TEAMING

Infantry-armor teaming is a technique employed by both foot-mobile and vehicle-borne infantry. Sometimes referred to as armor-infantry teaming, this is the integration of tanks or lighter armored vehicles like assault guns—mobile protected firepower—with foot soldiers to advance through difficult terrain like city streets or defended cave networks like those found on Peleliu in 1944. Infantry troops move forward and clear terrain while the accompanying tanks provide the kind of heavy firepower the soldiers could not hope to carry or drag along on their own. If the infantry can keep enemy soldiers from bringing anti-tank weapons to bear, then the armor can give their own infantry a significant direct-fire advantage by blasting apart pillboxes and suppressing enemy soldiers with mounted machinegun fire. At least in close terrain, armor and infantry generally work better together than apart: Tanks working alone often are killed by infantry anti-armor weapons, and infantry working alone often suffer heavy casualties without mobile protected firepower.

Given the pervasive threat from infantry-armor teams and also from large tank formations like those employed by the Germans during the initial phase of the war in Europe, there was urgent need for reliable anti-armor capabilities at the outset of the war. Some detail on the development of anti-armor weapons is necessary to help set this World War II baseline of ground combat characteristics, but also to help frame the early 2020s debates over the role and value of armor, rockets, and missiles in ground combat.22



ANTI-ARMOR WEAPONS

Anti-armor weapons emerged shortly after the first tank saw action in World War I.23 Krepinevich might describe this as an example of the metronomic exchange of military-technical innovation and counter-innovation during war. Armor on the first tanks was capable of stopping basic rifle and machinegun bullets. World War I-era anti-tank rifles like the Mauser 1918 T-Gewehr were capable of punching through the relatively thin armor of these first battle tanks, and rifles like the 14mm Boys and the 20mm Finnish Lahti L-39 saw continuing service through World War II and beyond.24 But anti-tank rifle rounds lost power at extended ranges and were generally less capable of penetrating the increasingly thick armor of contemporaneous World War II-era battle tanks like the Panzer Mk IV or the British Mk IV Churchill. Hand-drawn or towed anti-tank guns proliferated and were made increasingly powerful over the course of the war, but they were cumbersome and their crews were vulnerable to rifle and machinegun fire.25 Shoulder-fired rockets offered a good alternative source of anti-tank firepower.

The United States is largely credited with the design and employment of the first effective, mass-produced anti-tank rocket, the M1A1 Bazooka. Military rocket technology had evolved gradually from the earliest Chinese employment of incendiary rockets in at least the fourteenth century at the Siege of Souzhou (1366), through the employment of the Congreve indirect-fire rocket in the Anglo-Mysore Wars (1767–1792) and the Crimean War (1853–1856), through to Robert H. Goddard’s prototype infantry rocket launcher in 1918.26 Max Von Foerster developed the cavity charge explosive effect in 1883, which over several decades of international experimentation was developed into the modern shaped-charge warhead.27

Both components for the anti-armor rocket—the rocket and the shaped-charge warhead—existed at least by 1935. American experimentation with both technologies continued through the interwar period. But investment in new military production had lagged in Europe and the United States in the 1930s. No country had developed a viable mass-produced anti-tank rocket by the start of World War II. Then in 1941 U.S. Army officers watched the tank-heavy Wehrmacht advance through Poland and the Western Soviet Union. They quickly focused resources on developing countermeasures.

American weapons designers paired the rocket and shaped-charge warhead in the 2.36-inch M1A1, which was eventually replaced by a more powerful 3.5-inch rocket. Japanese designers did not build a viable anti-tank rocket until the end of the war and never put one into production.28 The Germans developed the Raketenpanzerbuchse (Panzerschreck) and Panzerfaust, and the British and Commonwealth forces developed and employed the PIAT.29 All of these Allied and Axis weapons gave infantry the ability to destroy tanks, partially resetting an early-war imbalance in power between infantry and armor. And all of these designs served as templates for the important rockets and missiles that would follow, including the Soviet RPG-7 rocket and the Soviet Malyutka and Kornet anti-tank guided missiles, the British NLAW rocket, the French Milan anti-tank missile, and the American M-72 LAAW rocket, BGM-71 TOW missile, and then the Javelin fire-and-forget anti-tank missile popularized in the 2022– Ukraine War.30




ARTILLERY

From at least the early twentieth century, artillery generally was considered to be a ground-fired smooth-bore or rifled weapon using powder charges to launch an explosive projectile in an indirect arc.31 The term artillery is also frequently used to describe indirect-fire ground-to-ground rockets like the ubiquitous Katyusha (later Grad) multiple-launch rocket systems developed in the early part of World War II. Albert Manucy starts his book on the history of artillery with two sentences that drive right to the heart of the debate over military-technical revolutions and ground combat: “To compare a Roman catapult with a modern trench mortar seems absurd. Yet the only basic difference is the kind of energy that sends the projectile on its way.”32

The explosion of the mortar round at the far end of its parabola also differentiates it from a solid catapult shot. But Manucy was suggesting that it is more important to think about the intended purpose of the tool of war than it is to think about its transient form. The point of artillery is to loft a projectile from one point on the ground to strike an enemy target at a distant point on other ground. Artillery is relatively more effective when it can loft that projectile further, more accurately, with fewer seconds between shots, and with relatively more devastating effect at the point of impact.

In purely technical terms, artillery technology clearly evolved from about the fourth-century BCE to what was comparatively far more devastating form by the end of World War II. A Roman onager swing-arm catapult probably could launch a ~60 pound stone capable of cracking a wall about 1,000 meters away, while a World War II-era American M1 240mm howitzer could launch a 360-pound high-explosive shell capable of knocking down a building out to more than 16,000 meters.33 This is a dramatic difference in capability achieved through creeping, centuries-long evolutionary change: The need to strike an enemy from a distance led to progressive global innovations that over the course of about fifteen centuries gradually improved artillery range, accuracy, reloading speed, and impact damage.

All armies in World War II made liberal use of artillery, sometimes employing just one or two tubes or rocket launchers in smaller engagements and at other times employing quantities of artillery exceeding those used in iconic World War I battles like the Somme. British preparatory fires at the Somme in 1916 reportedly consisted of 1,537 artillery pieces. British artillerymen launched approximately 3,526,000 rounds at the German defenders over several months.34 By comparison, Soviet commanders at the 1945 battle for Seelow Heights directed several thousand artillery pieces and rocket launchers to reportedly fire well over one million rounds at German defenders in one day, and the Germans shot right back with their own massive barrages.35 Intensive artillery employment at both of these battles—the Somme in 1916 and Seelow Heights in 1945—was impressive. But while these attacks were quite dramatic, they did not generate their intended outcomes.

At the Somme in World War I, German defenders well accustomed to heavy artillery barrages and had dug deep bunkers, built impressive concrete emplacements capable of shrugging off even heavy artillery strikes, and in had general designed their fortifications to withstand exactly the kind of shelling the British dished out.36 German defenders weathered the bombardment and on the first day of infantry advances at the Somme, British infantry suffered approximately 57,470 total casualties including over 19,000 dead.37 At Seelow Heights in World War II, German defenders well accustomed to Soviet doctrine—smash and advance—had dug impressive trench lines but left little to chance: They withdrew their troops to rearward positions during the bombardment and then moved back up as soon as the shelling had ended.38 The poor Soviet troops moving across the Oder River on the first day were stopped cold with heavy losses.39

Both the Somme and Seelow Heights cases reinforce Manucy’s point regarding function over form. Despite important advances in accuracy and responsiveness, the fundamental point of artillery remained consistent from World War I through the end of World War II: Launch a shell from one point on the ground to another to harm enemy troops and their equipment.40 Naturally, the enemy on the receiving end of the shells had little interest in their own destruction, so they took countermeasures like adding layers of physical protection, hiding themselves from observation, and moving out of the way of the shells.

Even significant World War II-era advances in technique and technical capability like increasing accuracy, improved aerial spotting, and radio direction targeting did not endow artillery-launched explosives with magical powers of destruction. What artillery did provide was responsive and repeatable firepower for ground combat forces. Self-propelled artillery like the M7 Priest, a 105mm howitzer mounted on a lightly armored tracked carriage, added responsive mobile firepower to fast-moving ground combat organizations like the 4th Armored Infantry Division.41 Repeatability, or the ability to apply indirect fire over and over again for months on end, became a critical issue in 2020s-era debate over supporting fires.



CLOSE-AIR SUPPORT

Aircraft also played an essential ground combat support role in many—perhaps most—ground combat battles throughout World War II, including at Seelow Heights. As ground force leaders were improving their teaming with ground armor, many also improved their coordination with close-air support aircraft that employed machineguns, automatic cannons, unguided bombs, and unguided rockets to destroy enemy fortifications, armor, infantry, and supporting mortars and artillery.42 When this kind of firepower is provided directly in support of ground forces engaged in direct-fire combat, it is referred to as close-air support, or CAS. Typically, strikes are called in by an observer with a radio working from the ground or from another aircraft who spots the enemy and talks the attacking aircraft on to the target using visual cues. In World War II these cues were usually nearby prominent terrain features like crossroads or hilltops, or some kind of signaling smoke. Cueing would evolve after World War II to include laser designators and other technology.

However, while close-air support tactics and technologies improved from 1939 through 1945, throughout the war a great number of global ground attack missions were tailored for interdiction missions. These typically are strikes against enemy rear-area units, airfields, or supply lines not in direct support of ground combat forces. Even when their general mission was to support ground troops, aircraft in all of the Allied and Axis militaries frequently operated not as an integrated combined-arms air-ground team but as independent air units ranging out over the battlefield looking for more distant targets. For example, while the Soviets arguably had one of the best ground attack aircraft in the war, the Il-2 Sturmovik, they did not clearly fly their Il-2s in close tactical support of, or under the control of, low-level ground commanders who were in direct contact with German ground forces.43 Even if Red Army commanders had wanted to tie their attack aircraft more closely to their ground forces, their lack of sufficient and effective aircraft radios—and particularly the very-high frequency (and newer ultrahigh-frequency) radios that worked best for ground-air coordination—all but prohibited close teaming.44

By contrast, U.S. Marine Corps units built on their interwar experiences with close-air support in the Dominican Republic, Nicaragua, and elsewhere to establish what was at the very least one of the tightest air-to-ground support relationships of any fighting organization in World War II.45 By late 1944, Marine forward air controllers routinely radio-directed the ground attacks of Marine aviators flying F4-variant Corsair fighter-bombers for pinpoint gun, rocket, and bomb attacks in direct support of ground troops. Marine Corps technical radio design and procurement were tailored for clear and reliable ground-air communication; technical acquisition followed tactical adaptation.

Even so, these Marine Corps missions represented what must have been a tiny fraction of overall aviation missions conducted in all ground combat actions from 1939 through 1945; they were not universally representative.46 By the end of the war, most global infantry and armor forces tied up in a ground fight probably could not count on responsive or reliable close-air support.47 This critical gap would narrow gradually for some armies over the following decades and, by the 2000s, would come to include the increasingly routine incorporation of drones.




DRONE OVERVIEW

All types of drones, including fixed-wing aircraft, rotary-wing aircraft, ground vehicles, and both surface and subsurface naval vessels, figure prominently into the changing-character-of-war debate through the mid 2020s. For the sake of simplicity, a military drone is any kind of remotely controlled or autonomous vehicle designed to carry out combat or support missions including reconnaissance, kinetic strike, or suicide attacks in which the drone is destroyed along with its explosive payload.48 While the Germans and other powers produced and employed thousands of remote-controlled ground drones during the war, in general neither air nor ground drones figured prominently in World War II ground combat. Drone capabilities and tactics did, however, continue to evolve through the mid 1940s toward important ground support roles in the early 1980s and into the early 2020s.


Aerial Drones

Early experimentation with aerial drones started in 1908 with Albert L. Stevens’s design for a controllable airship.49 By the time World War I was in full swing, design of new airships, glide bombs, and remote-controlled aircraft accelerated and effectively culminated in the successful testing of the American Kettering Bug and the Italian Crocco Telebomb in 1918.50 Both of these were described as aerial torpedoes, or what today are called kamikaze or suicide drones.

Neither the Kettering Bug nor the Telebomb were used in combat in World War I, but aerial drone experimentation and even some limited production continued through the interwar period. In 1929 the British successfully flew a Larynx suicide test drone into an inert naval target.51 In 1940 Italian air crews attempted a live operational attack against British shipping with a Marchetti SM.79 Sparviero propeller plane. Fortunately for the British sailors, the Italian drone veered off course and crashed in the nearby mountains.52

While the Italian attack failed, the U.S. Navy successfully employed television-guided drone bombers to attack Japanese ships anchored near the island of Bougainville in the Pacific Ocean.53 Surviving camera footage of test bomb runs against abandoned Japanese ships shows sailors guiding the drones from what look like a primitive version of a modern drone video control station.54

In 1944 U.S. Army Air Corps pilots flew a television-guided PB4Y Liberator suicide drone packed with high explosives directly into a German base at Heligoland in the North Sea. An American observer at the airborne television control station recalled the drone making its final attack run on the German barracks and fuel farm below: “In my television screen several miles away at about 5,000 feet, I could see trees, streetcars, automobiles, windows in barracks, an airfield complete with airplanes and the enemy running by the hundreds to take cover.… The control pilot [in the] mother plane guided the drone as if he were in it, straight toward the airfield.… I watched the hit.… It was the largest explosion I had ever seen.”55

The Germans built two versions of the Mistel-series production drones, one an unproven air-to-air fighter and another a suicide bomber, and they flew a handful of successful drone combat missions. They also fitted a camera to a drone for successful reconnaissance use.56 In 1945 the German Luftwaffe planned a 100-drone suicide Mistel attack—what might today be called a drone swarm attack—with accompanying bombers carrying their own radio-controlled glide bombs.57 Bad weather repeatedly delayed the attack, and eventually the launch sites were overrun by enemy ground forces, ending the Luftwaffe’s experiment with drone warfare. Despite some limited success, none of these international programs (or the many others not listed here) were in any way integrated into ground combat operations by the end of the war.



Ground Drones

Remote-control ground vehicle development paralleled aerial drone programs. The first viable designs emerged right before World War I, and testing of “land torpedoes” continued through the end of ground combat operations in 1918. These tracked explosive robots were controlled by wires or radio signals and intended to destroy enemy obstacles like barbed wire or even manned fortifications. None were ever successfully employed in combat in World War I, but like the Kettering Bug and the Crocco Telebomb they paved the way for interwar development and eventual combat use in the 1940s. The Soviets experimented with a number of remote-controlled tanks, but the Germans put the greatest effort into developing ground drones for combat employment.

German engineers designed two categories of ground drone for use in World War II: (1) land torpedoes, or ground suicide drones; and (2) mine-clearing drones. The most successful of these were the Borgward and Goliath tracked vehicles, both of which were employed extensively in ground combat.58 World War II-era electronics generally were too fragile to allow for reliable use in a tracked ground drone, so their limited success was relative to a significant number of technical and tactical failures. Many of the ground drones broke, exploded before reaching their targets, failed to detonate, were shot by opposing infantry, or were blown apart by opposing force artillery.

Wehrmacht troops that had access to the Borgwards and Goliaths still made good use of both the suicide and mine-clearing variants, integrating them into assault plans when they were available. Goliaths were small enough to be lashed to the backs of tanks and piggybacked into battle, where they were then offloaded and used to destroy obstacles and bunkers. In 1942 the Germans also retrofitted captured Allied tracked vehicles with remote controls and explosives, successfully detonating them against Soviet positions near Sevestopol. In one engagement, ad hoc German ground drones cleared a minefield lane, killed Soviet soldiers in a trench line, destroyed several bunkers and an ammunition storage point, and were then successfully employed in urban combat against Soviet riflemen.59 German troops also used Goliath mines in the 1944 Warsaw Uprising, one of the cases I coded for this book. Overall, probably thousands of German ground drones were employed in combat in World War II.60




PRECISION-GUIDED MUNITIONS

Suicide drones are a type of precision-guided munition, or PGM. Therefore, early drone development also was early PGM development, and the suicide-drone examples above count as examples of precision munitions in combat. Usually when military experts talk about these kinds of munitions, they mean air-delivered guided bombs or missiles launched from airplanes or from ground stations. The German V-1 and V-2 missiles are probably the best-known examples of guided munitions in World War II. Both were preprogrammed guided missiles capable of long-range flight. The V-1 was launched from both aircraft and ground platforms, while the larger V-2 was a ground-only system.

Germany probably manufactured about 30,000 of the more effective and deadly V-1s and launched over 10,000 of them at London as strategic terror weapons.61 If the V-1s were ever used to directly support ground combat forces, those events were not well recorded. In any event, the V-1’s relatively poor accuracy when compared to radio-controlled suicide drones like the U.S. Navy’s TDR-1 or the German Mistel—measured in miles rather than in meters—and the inability to reprogram the missiles in flight rendered them all but useless in a fluid ground combat situation.

The U.S. Army Air Corps attempted to rectify these accuracy and responsiveness problems by adding radio control guidance to their version of the German V-1, the JB-2. Ground-tracking radar could have been used to guide the missile onto target from up to 100 miles away, but tests were disappointing and the tactic was never employed in combat.62 The Americans did fire several preprogrammed JB-2s in combat against the Germans with accuracy and impact results similar to those of the German V-1s being fired in the opposite direction. Like the V-1s, the JB-2s also had no real utility in ground combat. But both munitions, the V-1 and the JB-2, served as a technical baseline for later guided missile development that would have sometimes significant impact on ground combat involving military forces with advanced technologies.63

Glide bombs designed during World War II also had limited immediate impact on ground combat but set a foundation for rapid post-war technical improvements that would feed directly into the late twentieth and early twenty-first-century debates over the ostensible recon-strike revolution. The Germans, Japanese, and Americans experimented with glide bombs, which in this early design phase were bombs with movable fins dropped from aircraft and guided to their targets by radio or television control.64

Germany designed and employed the radio-controlled PC 1400 X (Fritz-X) and used two of them to sink the Italian capital battleship Roma in 1943.65 The United States put a few GB-4 television-guided glide bombs to use in the European theater.66 Designers also experimented with early versions of fire-and-forget bombs and seeker bombs, which scanned for and then homed in on radar signatures. All of the radio-guided versions of these weapons were vulnerable to electronic jamming, a basic technical countermeasure that would feature prominently in the Ukraine War over seventy years after the end of World War II.67



OTHER WORLD WAR II TECHNOLOGY AND TECHNIQUES RELEVANT TO GROUND COMBAT

Many other technological advances, and attendant development of new battlefield techniques, characterized at least some ground combat actions in World War II. Many of them set important comparative baselines for the postwar cases. This is a brief survey of advances that recurred in the shifting characteristics of observable ground combat through the early 2020s, order not implying relative significance:

Infrared and thermal scopes. With some notable exceptions, darkness typically slowed ground combat through at least the end of World War II.68 Flares could illuminate a battlefield but would give away both friendly and enemy movements. Any ability to see through darkness would therefore give significant advantage, allowing tactical movements at night and opening new opportunities for surprise attack, or improved defense against night attack. Infrared technology experiments ran from the early 1800s, and basic infrared devices were used during World War I.69 Specific infrared night-vision technology was envisioned and tested in the 1920s.70 Early devices were adopted for military use by the Germans in the 1930s and employed in limited quantities in ground combat in American sniper scopes and German tank sights, but both saw only limited use in World War II.

Wireless communication. Near-instant two-way, mobile radio communication gave ground combat commanders the ability to direct their forces without the kind of potentially lethal delays common in most nineteenth-century warfare. It allowed for ground-to-air directions, the control of naval gunfire, and other support.71 Longer radio ranges allowed for more distributed force design—smaller, more independent units—and dispersed tactics across a larger battlefield. Radio communications also created vulnerabilities: They could be intercepted or jammed, and radiolocation could help enemy forces pinpoint transmitters and kill friendly soldiers.72 Between 1945 and the early 2020s, wireless communication would evolve to include satellite and microwave transmission, cellular telephones, data transfer, global positioning, and other technologies.

Electronic warfare. Histories of electronic warfare through World War II focus almost exclusively on air and naval warfare.73 Combatants in aircraft, on ships, and at ground stations fought each other for control of the electromagnetic spectrum in the air and over water.74 There is far less focus on ground combat applications, but ground uses emerged in parallel. Ground transmitters and receivers in all major armies were used to jam enemy ground force transmissions and to track and target enemy troop movements. For example, in their opening ground offensive, the Germans were able to track French troops landing on Walcheren Island and later in the war track British ground force movements in Norway and North Africa.75

Naval gunfire support. Ships have trained their mounted weapons on enemy positions ashore for centuries, and dedicated fire-support ships (e.g., floating batteries) were employed by naval forces from at least the mid 1800s.76 British Royal Navy vessels bombarded shore positions and broke up Turkish counterattacks in support of the Gallipoli amphibious landings in World War I.77 In World War II, techniques like two-way radio communication and aerial target spotting improved the responsiveness, accuracy, and lethality of naval gunfire. Parallel technical advances like improved gun range and accuracy, deck-mounted siege rockets, and radar-directed fires would also make naval gunfire more responsive and deadly by the end of the war. During World War II, British, American, Japanese, and other navies would fire tens of millions of shells in support of ground combat operations around the world.78

Aerial observation. Readers will see a clear theme here: A need for support is identified, experimentation follows, and in fits and starts over decades or centuries, capabilities are improved. Ground combatants have long sought to spot and track enemy ground forces over low-lying visual obstructions like trees and hills. Better observation comes from achieving greater heights, better angles of view, longer viewing distances, more survivable observation assets, and the ability to quickly and reliably transmit observations to friendly commanders. Balloons were used for early aerial reconnaissance, probably first by the French at the Second Battle of Fleurus in 1794 and later during the siege of Paris, then by the Americans in their 1860s Civil War.79

Balloons remained in service through and well beyond World War II, but winged aircraft proved far more effective in most situations. Fixed-wing manned aircraft observation and photography were employed extensively from the middle part of World War I, and aerial observation was fully integrated into larger-scale ground combat operations like those at Medicina in 1945. Observation planes including the Soviet Po-2, Japanese D4Y Suisei, American L-4, and modified fighters and bombers would all support ground forces by spotting troop movements, transmitting targets for artillery and naval gunfire, etc.80

Helicopters. Basic rotary-wing aircraft theories and designs are centuries old (e.g., Leonardo da Vinci’s famous fifteenth-century drawing of an aerial gyroscope), but experimental helicopters did not emerge until about the early 1920s.81 Functional helicopters were tested in the early years of World War II and put into limited production.82 They all suffered from design limitations, most of which would be gradually ironed out through the second half of the twentieth century. During World War II the Americans, Germans, and British developed and employed a limited number of helicopters in anti-submarine, rescue, transport, and observation roles.83 They had effectively no impact on ground combat in any theater. However, even this limited operational experience established a baseline for rapid development of helicopter technology through the 1950s, particularly in support of U.S. Marine Corps operations in the Korean War (1950–1953).

Antiaircraft defenses. Ground forces can be spotted, tracked, attacked, and destroyed by aircraft, so ground combat units need antiaircraft defenses to keep enemy planes and drones off their backs. The first dedicated antiaircraft guns probably did not appear until early in World War I. These early versions were simply artillery pieces and machineguns modified for improved elevation.84 Dedicated systems were quickly designed and employed as the air threat took on greater significance, and by the end of World War I about 1,000 total aircraft may have been shot down by ground fires.85 By the end of World War II, antiaircraft artillery (AAA) was well advanced, with radio proximity fuses, radar direction finding, and guns capable of ranging over 32,000 feet in ceiling.86 Most importantly for ground combat forces, mobile air defense guns were designed and fully integrated into ground unit design.87 What is typically called “short-range air defense,” or SHORAD, evolved as a technique, a doctrine, and as a technology to the point that it was generally considered as essential as tanks or logistics.88

Flame weapons. Some military technologies evolved toward wider and more effective use during World War II, while others reached at least a temporary peak of employment. Fire inflicts terrible wounds, terrifies, and destroys, so—divorced from moral and ethical considerations tied with its use—it is an excellent tool for ground combat.89 Historic uses of flame weapons precede the Common Era, while the man-portable flamethrower was first employed against ground troops in World War I. Man-portable, vehicle-borne, and air-delivered flame weapons and munitions were widely employed in all theaters in World War II, often to great effect. The Churchill Crocodile tank could launch a concentrated jet of jellied gasoline about 100 meters into enemy trenches and bunkers, terrifying and incinerating enemy troops.90 However, most military forces had removed flame weapons from their inventories by the early 1980s.91 They were still used less frequently thereafter.92

Chemical, biological, and radiological weapons. Despite prewar conventions against the use of chemical weapons, most combatants employed them with zeal through World War I.93 The horrors of chemical wounds and deaths through 1918 mitigated strongly against their use on the battlefield in World War II.94 However, the Japanese employed chemical munitions in a number of ground combat battles, particularly against the Chinese; they reportedly did so at Changde in 1942.95 Japanese forces also employed biological weapons against Chinese civilians. While the war between Japan and the Allied Powers was effectively ended by the strategic employment of atomic weapons in 1945, there was no battlefield use of nuclear or radiological weapons in ground combat in World War II.

Rifles. Machineguns are lethal, but they are generally used to suppress enemy troops so friendly infantry can both move and deliver accurate rifle fire. Ground combat forces started using shoulder-fired gunpowder weapons in the sixteenth century. These evolved from short-range smoothbore guns to rifles that imparted a spin on bullets to significantly increase accuracy and range. Infantry rifles are relatively more useful when they can seriously wound or kill an enemy soldier with fewer rounds, with more accuracy, at longer ranges, and with less time needed to reload between shots.

Effective, mass-produced shoulder-fired rifles were integrated into most large-scale ground combat forces by the end of the nineteenth century. Infantry rifles in World War I like the Russian Mosin-Nagant M1891 could be used to kill an enemy soldier at 500 meters using only iron sights, but they were heavy, slow to reload, and had limited magazine capacity.96 Repeating rifles like the American M-1 Garand proliferated early in World War II, and by the end of the war all forces were moving toward faster-firing weapons with larger magazines.97 Scopes were still tools for specialists; riflemen had to direct their fire with the naked eye.



GROUND COMBAT INSIGHTS FROM WWII

Modern descriptions of the character of ground combat and more generally of war are all explicitly or implicitly anchored in the historical narrative of World War II. There is no avoiding the massive, yearslong clash of tens of millions of people using every tool at their disposal to terrify, break, crush, burn, lacerate, and puncture the flesh of their enemies. The term conventional war was given indelible meaning primarily by the large-scale engagements of combined-arms ground forces sweeping over empty deserts and steppes to engage each other with integrated fires from rifles, machineguns, cannons, mortars, artillery, rockets, flamethrowers, and aerial bombs.

Across the world, this ideation of war has been driven home through the postwar torrent of books, movies, television series still being produced in the 2020s. It is no wonder the path-dependent explanations of the ground combat interval period—the historical precedent to all modern descriptions and forecasts—are tied to the big, set-piece battles like the second battle of El Alamein in 1942 and later, the 1991 Gulf War and the 2003 invasion of Iraq.

Certainly, there is much to learn about ground combat from the set-piece battles of World War II. All the basic characteristics of modern ground combat were established or cemented on these battlefields. With a few potentially important exceptions like stealth technology, satellite communication, and artificial intelligence, every type of weapon, munition, vehicle, aircraft, tactic, technique, and procedure employed in early 2020s ground combat has some lineal precedent dating back to at least the mid twentieth century and frequently to the turn of the century or earlier.

For example, a modern British Challenger 2 tank is clearly an evolutionary descendant of the World War I Mark 1 and the World War II-era Churchill. Modern MQ-9 Reaper drones that feature prominently in the debate over military-technical revolutions are clear evolutionary decedents of the 1910s Kettering Bug and the U.S. Navy’s mid-century TDR-1. And the new U.S. Army M7 service rifle, introduced in 2023, has the same basic functions as a sixteenth-century musket or a World War II-era M1 rifle: An infantryman points or aims the weapon, squeezes a trigger, and with lethal intent launches a direct-fire projectile toward an enemy soldier.98 So, World War II ground combat was not always novel. But it was perhaps the single greatest showcase of all of these building-block characteristics of ground combat. It therefore rightfully recurs in our historical narrative.

However, as I show in the following chapters, fixation on the big World War II conventional ground battles has also done some harm to our collective ability to describe and forecast war. Popularized big World War II battles like the epic desert combat between British-led Allied forces and the Axis at El Alamein or the U.S. Marine Corps assault against dedicated Japanese defenders at Iwo Jima leave little room in the public imagination—or even in collective expert knowledge—for the thousands of smaller battles and skirmishes that took place in the shadows or across the less studied periphery.

Simple arithmetic ensures that most Western military officers will be far more familiar with the massive 1944 D-Day landings than they will with the lesser-known Battle for Hill 170 in Burma; there simply aren’t enough hours in a human life to study all of these battles with equal and dedicated focus. Cultural filters narrow perspectives even further. For example, Chinese military officers probably are far more likely than their Western counterparts to be intimately familiar with the battle of Changde.

How, then, can we describe the character of World War II ground combat? Should it be defined by an aggregation of the big battles? If so, then at very least all global battles of similar scale should be included, Changde alongside El Alamein, and others. Should different types of big battles be characterized, like desert armor combat and mountain infantry combat? If World War II revealed anything about modern warfare, it is that terrain influences and in some cases dictates engagement ranges and the types of weapons that can be effectively brought to bear against the enemy. Sweeping division-level armor movements were not feasible in the island jungles of Guadalcanal in 1942, and heavy artillery was less effective against soldiers in rocky caves than against those on open grasslands. Terrain is therefore a good character-of-war differentiator.

But so then is scale: Different things happen when two infantry divisions of 15,000 soldiers reinforced by armor and aircraft fight each other and when two regular infantry platoons of thirty-five riflemen and light machine gunners go head to head. Varying availability of technology across national armies can affect the way battles play out. Another characterization of war might therefore be needed for different levels of conflict, different types of terrain, differing technology, and so on. Scratch the surface of this simple question, “What is the character of World War II ground combat?,” and it quickly becomes clear that there is no good universal answer. The epistemology of the problem—the way we organize our understanding and existing knowledge—should at least give pause to anyone pursuing a definitive answer.

At least the basic building blocks for analysis of World War II battles are readily available. There typically are dozens of books published for every major battle. Most of the minor battles fought by major armies—the Germans, British, Americans, and to a lesser extent the Italians, Soviets, and Japanese—are recorded in official reports and narrow historical books that can be found online with a quick search and deep pockets for ebook purchases.

Thousands of skirmishes probably went unrecorded and are lost to history, but there is more than enough material to get a good sense of World War II ground combat at all levels, in all types of terrain, with different combatants, and with all different types of weapons, munitions, vehicles, and techniques. In terms of available scholarship and information on ground combat, World War II is a gold mine. After World War II, our collective understanding of global ground combat worsens unevenly but for the most part progressively by the decade.
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FOUR
Interval Cases, 1945–2002



After World War II, the ground combat experience quickly decentralized away from binary Axis versus Allies industrial land war to far more diffuse examples and even more widely varied forms. Cold War proxy fighting among the United States, Soviet Union, China, and both NATO and Warsaw Pact nations ensured a steady supply of small arms, tanks, artillery, rockets, attack aircraft, and other implements of war to militaries around the world. Each individual combatant organization, like the Yemen Arab Republic ground forces (1962–1970 North Yemen Civil War) and the Afghan Mujaheddin (1979–1989 Soviet-Afghan War), took these ground combat tools and adapted them for their own local terrain, enemies, and their particular style of fighting.

Many of the mid-1940s–1990s conflicts are referred to as irregular wars, insurgencies, or civil wars. All these terms are subjective and have loose meaning even in the oppressive lexical confines of the American Department of Defense. No matter which term is applied to a conflict, anything other than straightforward conventional land war between two nation-state armies is generally excluded from character-of-ground-combat debates.1 Big battles in the Korean War, in the Arab-Israeli Wars, and to a lesser extent the Iran-Iraq War, frequently make the cut. Yet even a cursory examination of 1945–2002 cases commonly referred to as irregular reveals often large-scale battles between mechanized combined-arms forces employing some of the most modern weapons, munitions, and equipment then available. For example, see the Battle of Cuito Cuanavale, Angola (frequently referred to as the African Stalingrad) below.


INTERVAL CASES

I applied the same case selection criteria as I applied to the World War II cases—combined-arms skirmish or battle, diversity of terrain and climate, different military forces, variety of combat types—and added in global variation. In other words, I tried to pick examples from around the world to highlight not just similarities and diversity in combat style but also to highlight the cases themselves. Some of these, like the battle of Inchon and Seoul in the Korean War and Ia Drang Valley in Vietnam, will be familiar to military professionals and even nonexperts with basic interest in military history.


Table 4.1. Twenty-Five Interval Cases from 1945 through 2002



	
Inchon-Seoul South Korea 1950


	
Xuan Loc Vietnam 1975


	
Afabet Eritrea 1988







	
Dien Bien Phu Indochina 1954


	
Lang Son Vietnam 1979


	
Battle of the Tawakalna Iraq 19912





	
Mitla Pass Egypt 1956


	
Paquisha Ecuador-Peru 1981


	
Shusha Nagorno-Karabakh 19923





	
Ia Drang Valley Vietnam 1965


	
Goose Green Falklands-Malvinas 1982


	
Kupres Bosnia-Herzegovina 19924





	
Plaman Mapu Malaysia 1965


	
Beqa’a Valley Lebanon 1982


	
Grozny Chechnya 1994





	
Hue City Vietnam 1968


	
Al-Faw Iraq 1986


	
Cenapa Peru-Ecuador 19955





	
Hilli-Bogra Bangladesh 1971


	
Sate-Kandev Pass Afghanistan 19871


	
Koshare Serbia 1999





	
Chinese Farm Egypt 1973


	
Fada Chad 1987


	



	
Kifangondo Angola 1975


	
Cuito Cuanavale Angola 1987


	



	
1Afg = Afghanistan

2Battle of the Tawakalna Division

3Shusha Nagorno-Karabakh

4Kupres Bosnia-Herzegovina

5Cenapa Valley on the Peru-Ecuador border







Others, like the combined-arms battle at Kifangondo in Angola (1975), Paquisha along the Ecuador-Peru border (1981), and Afabet in Eritrea (1988), are less familiar or even unknown to many Western military professionals. This does not, of course, make them any less relevant to the study of military history. One purpose in highlighting these cases is to spark interest and encourage Western students of land war and ground combat to seek insight outside the familiar canon. Table 4.1 lists the twenty-five 1945–2002 cases.

All twenty-five of these cases are important to understand the wide variety of ground combat characteristics relevant to the 1945–2002 period. These ten descriptive examples are not even representative of the twenty-five coded cases, but they are sufficient to drive the analysis of ground combat forward in the following chapters: (1) Inchon-Seoul South Korean 1950; (2) Ia Drang Valley Vietnam 1965; (3) Hilli-Bogra Bangladesh 1971; (4) Xuan Loc Vietnam 1975; (5) Beqa’a Valley Lebanon 1982; (6) Al-Faw Iraq 1986; (7) Cuito Cuanavale Angola 1987; (8) Battle of the Tawakalna Iraq-Kuwait 1991; (9) Shusha Nagorno-Karabakh 1992; and (10) Cenapa Valley Peru-Ecuador 1995.2


Inchon to Seoul, Korea, 19503

Location: Inchon to Seoul City, South Korea4

Combatants: United States (UN) versus the Democratic People’s Republic of Korea (DPRK)

Dates: September 10–28, 1950

In a bold effort to isolate all of the DPRK forces in South Korea, the U.S. First Marine Division (Reinforced) with attached U.S. Army forces conducted an amphibious landing at Inchon on the coast west of the capital, Seoul.5 A layered naval and air fire support plan pinned the defending North Korean troops while the Marines plowed ashore.6 Navy cruisers poured thousands of high-explosive shells into Wolmi-do island just offshore from the landing beaches. As the landing craft moved closer to shore, destroyers closed in and kept up a continuous stream of 5-inch and 40mm shells, and heavy machinegun fire. Marine F-4 Corsair fighter-bombers saturated Wolmi-do with napalm.

Shallow-keel rocket ships then moved up and launched about 1,000 indirect-fire rockets at high angle onto the defenders and then added to the close-range orchestra of fire with their own deck-mounted cannons and machineguns. Marine infantry and M-26 Pershing tanks landed and poured on their own organic direct and indirect fires. Ground liaison teams refined the accuracy of both close-air support and naval gunfire support with radioed directions.7

Marine forces quickly moved inland from the Inchon beachhead to sustain their momentum against the surprised North Korean defenders. As they advanced in column toward Seoul, a reinforced platoon of DPRK T-34 tanks attempted to counterattack without infantry or antiaircraft support; they were decimated by Marine F-4s dropping napalm and firing rockets. Another North Korean counterattack, this time with supporting infantry, drove right into an infantry-armor ambush. Marines used machineguns, rifles, both light and heavy bazookas, recoilless rifles, and M-26 90mm tank rounds to decimate this DPRK mechanized team.

The attack toward Seoul then advanced through hilly terrain defended by more alert and aggressive troops. Ground combat devolved into an increasingly linear, frontal series of assaults and counterattacks as the Marines closed in on the city. Employing both Marine and supporting U.S. Army LVT amphibious tractors, the joint American units crossed the Han River in stride under heavy combined-arms fire and moved into the urban terrain.8

Just before the Marines could execute their night attack into the city, the North Koreans attempted a daring counterattack with T-34 tanks and mounted infantry. They were chewed up by the rockets and cannons of the Marine units already crouched in their attack positions. The Marine attack then commenced with a heavy rolling barrage of artillery and continuous air support. Infantry-armor teams on both sides continued to engage at close range, with Marine flame tanks burning many of the DPRK infantry out of their positions.

Mortars and high-angle artillery played a key role in suppressing the defenders so the infantry-armor teams could advance through the streets. Frequently, tanks engaged tanks in the urban terrain and on the surrounding hills, with Marine rocket and recoilless rifle teams chiming in to help give their M-26s tactical advantage. Amphibious tractors were used as armored personnel carriers, and one version with a 75mm howitzer was used as an infantry fighting vehicle. After a grueling combined-arms push using all available weapons, vehicles, and munitions, the city was secured.

Observations and insights from Inchon to Seoul, Korea, 1950. Successfully putting troops ashore during an opposed amphibious assault requires extensive preparation, intelligence gathering, and supporting fires. Lessons from World War I and World War II errors at Gallipoli and Peleliu (etc.) were fed directly into the Inchon landing plan. Preparatory fires continued unabated and probably increased in volume—albeit with smaller-caliber munitions—as the landing force moved ashore. None of these bombardments achieved magical effects: Even close-range direct precision fires from 5-inch guns had to be followed up with repeated salvos and suppressing fire from heavy machineguns and direct-fire antiaircraft cannons as the Marines moved ashore.

Defending forces both at Inchon and on the drive toward and through Seoul frequently continued to fight despite heavy bombardment, requiring enormous volumes of fire to sustain infantry-armor advances. The North Korean counterattacks reinforced the importance of infantry-armor teaming at the lowest possible tactical level of organization. By most measures, the Marine Corps’ M-26 tanks were technically superior to the DPRK T-34s.9 But knocking out even these older Soviet tanks sometimes required repeated on-target 90mm shots. Having Marine riflemen and machine gunners strip away DPRK infantry and adding infantry anti-tank rockets to each tank fight gave the Marines a strong competitive advantage.




Ia Drang Valley, Vietnam, 196510

Location: Ia Drang Valley, Republic of Vietnam

Combatants: Democratic Republic of Vietnam versus the United States

Dates: November 14–18, 1965

During the broader contest over control of Pleiku Province, Republic of Vietnam in 1965, the U.S. Army First Battalion, Seventh Air Cavalry Regiment (1/7) conducted a heliborne assault into a landing zone at the base of the Chu Pong mountain range. Their objective was to engage one of two People’s Army of Viet Nam (PAVN) regiments—the 33rd and 66th—operating in the area and to degrade their combat power with combined arms attacks.11 After short preparatory fires by supporting 105mm artillery against suspected targets, a handful of UH-1 helicopters landed the first wave of Americans into a small clearing at the base of the mountain range. Initial surprise caused by the sudden appearance of the helicopters threw the defending PAVN soldiers on the back foot. This allowed for a second wave of helicopters to approach as the 9th Battalion of the North Vietnamese 66th regiment, sitting in laager just up the mountainside, mobilized for the concentrated infantry assaults that followed.

Once the two sides were fully engaged, the battle devolved to a series of intensive small-unit infantry engagements at the platoon and company level. North Vietnamese forces outnumbered the Americans and controlled the high ground above the landing zone. They used their advantage in elevation and clear sightlines to bring down effective rocket, mortar, recoilless rifle, and heavy machinegun fire onto the American troops. Helicopters flying combat support and firing into the PAVN units with machineguns and rockets were frequently taken under heavy machinegun fire. A fire-support officer attached to the 1/7 battalion headquarters, and also the company commanders at the point of contact, called in mortar fire, artillery fire, helicopter gun runs, and airstrikes throughout the battle.

Even with these intensive supporting fires, on the first day PAVN infantry managed to overrun part of the American line and cut off an entire platoon. However, as further American reinforcements landed by helicopter, the combination of supporting arms and intensive ground fire eventually wore down the 9th Battalion and the 7th Battalion, the latter of which had been thrown into the line on the second morning of the battle. The North Vietnamese were forced to withdraw.

This did not end the fight. While the attacking American battalion, 1/7, was withdrawn from the battlefield by helicopter, the reinforcing battalions, 2/5 and 2/7, made a foot movement in column through dense wooded terrain to their extraction point at Landing Zone (LZ) Albany. Bad luck struck 2/7 on its way to Albany when it accidentally ran into the PAVN 66th Regiments’ 8th Battalion. The North Vietnamese got the jump on the Americans and attacked them just as they had become strung out in a long column and were exposed with inadequate flank protection. Well aware of the American advantage in supporting arms, the 8th Battalion commander ordered his infantry to move in tight to the American lines so they could not make best use of their artillery and airstrikes. The North Vietnamese were partly successful, inflicting heavy casualties on the Americans with rifles, machineguns, and mortars. But eventually, the artillery and airstrikes took their toll on the attackers. The battle effectively ended when the Americans reinforced their shaky perimeter with fresh infantry and the PAVN withdrew.

Observations and insights from Ia Drang, Vietnam, 1965. Three characteristics are highlighted in the first part of this battle, the fight at LZ X-Ray. Mass and concentration of infantry forces mattered for both attackers and defenders. The Americans were at their most vulnerable with the fewest number of troops on the ground: Fewer troops meant fewer rifles, more space for the PAVN to maneuver, and fewer tactical options for the defenders in the face of concerted attack.12 Elevation gave at least a technical advantage to the PAVN, and if they had had better antiaircraft artillery and missiles, they might have been able to isolate the first American waves on the small landing zone below the dominant terrain.

And at LZ X-Ray, professional ground-air coordination by trained support officers allowed for precision fire support in the close-quarters fight. At the battle for LZ Albany, the North Vietnamese commander’s order to hug the American forces to limit their supporting arms was a good example of the tactical adaptation to an adversary’s technical advantage. The North Vietnamese and others learned how to apply human behavioral changes to diminish the technical advantage of American fire support.



Hilli and Bogra, Bangladesh, 197113

Location: Hilli and Bogra, Bangladesh

Combatants: India versus Pakistan

Dates: December 10–18, 1971

During the Bangladesh war for liberation, Pakistani Border Guards and the 205th Infantry Brigade supported by tanks and artillery defended the border town of Hilli and the route southeast from the border. Their mission was to prevent the Indian 202nd and 304th Mountain Brigade Groups from seizing the vital road and rail hub at Bogra. Pakistani troops had dug in along the border behind a line of mines, wire obstacles, and water gaps covered by interlocking direct fire from concrete bunkers and all supported by mortars and artillery. Indian forces kicked off with artillery preparation and then moved forward in a night assault. They were slowed by the heavy defenses, and some of the supporting Indian T-55 tanks became stuck in thick mud. Close-range infantry combat ground down the advancing Indians, who at some points were forced into hand-to-hand combat.

Pakistani troops counterattacked around Hilli and the nearby town of Morapara, employing PT-76 amphibious tanks to take back lost ground from the Indian troops. A stalemate ensued for about two weeks while action progressed on the flanks. On December 10, Indian forces renewed their ground assault around Hilli and managed to clear out the bunker complexes with direct tank fire and infantry assaults. Indian forces then consolidated and moved toward Bogra with Gurkha Rifle units in the lead supported by PT-76 and T-55 tanks from the 69th Armored Regiment. Gurkha units moved on foot, employing infiltration tactics to get in close to the defending Pakistani infantry and whenever possible to engage in close-range fighting, with Indian artillery holding back any counterattackers. Pakistani defenders used recoilless rifles and machineguns to peel away leading elements of the attacking Indian columns, but eventually they were driven back from their positions to Bogra.

Indian troops advanced on Bogra from three axes, with their own PT-76 tank teams cutting off the town from the south and the Gurkha infantry moving through to clear. Approximately 1,500 Pakistani troops from a mix of units, including a brigade headquarters element, defended Bogra in depth through the urban area. A rolling artillery barrage preceded the Indian dismounted infantry advance, but as in most urban fights close-range infantry fighting dominated. A Gurkha officer recalled, “Our best weapons were small arms, grenades, and 3.5 inch and 57mm rockets. Everyone carried Molotov cocktails.” Indian troops also called in lighter 75mm artillery but found that these smaller-caliber cannons did little damage to the buildings from which the Pakistani troops were fighting. Progress was slow, but eventually the last defenders were encircled and they made the decision to surrender, ending the battle.

Observations and insights from Hilli and Bogra, Bangladesh, 1971. Once again, high explosives were no technical cure-all for well-prepared defenses. Concrete bunkers along the border defensive line allowed the Pakistani troops to hold off the attacking Indian forces until they could muster their own infantry-armor counterattack. However, bunkers also anchored the defenders in place, making them easier to spot, target, outflank, and eventually overrun with sufficient firepower and aggression. Both sides made extensive use of recoilless rifles, which are basically long-range bazookas on tripods, employing them to destroy opposing armor moving in column down hardball roads and to break through layered sandbagged positions.14

A postwar Indian assessment noted several lessons worth learning from the Hilli fight, including: Interlocking fires in difficult terrain make for good defenses; decentralized execution, flexibility, bravery, leadership, and initiative are essential to success; use the right tools for the job (PT-76s were more nimble than T-55s in marshy terrain); and “the morale of the troops is contingent on the cause.”15 At least from this singular perspective, the troops who cared more fought harder.



Xuan Loc, Republic of Vietnam, 197516

Location: Xuan Loc, Republic of Vietnam17

Combatants: Democratic Republic of Vietnam versus Republic of Vietnam

Dates: April 9–15, 1975

During the final North Vietnamese offensive into South Vietnam, the Army of the Republic of Vietnam (ARVN) 18th Division, reinforced by some regional militia and a battalion of rangers, defended the vital road junction at the town of Xuan Loc.18 An entire North Vietnamese corps consisting of the 6th, 7th, and 341st division isolated and attacked to secure the town and destroy the defending southern troops. Both sides employed aggressive ground reconnaissance, but the southerners made better use of their recon teams and of the home terrain. The commander of the 18th Division correctly forecast the likely PAVN avenues of approach based on previous actions and set a regimental-level trap with interlocking direct fire and preregistered artillery. After a brief but intensive corps-level artillery barrage, two northern divisions attacked directly into different parts of the defensive line with T-54 tanks and infantry assault teams.

Part of this initial attack fell straight into the trap set by the ARVN commander. Tanks from the 7th Division drove into minefields covered by direct fire, while infantry were hung up on barbed wire and man-made trenches intended to slow their advance. Organic and supporting artillery slammed into the attacking force as it slogged through the defensive perimeter, and A-37 and F5-E fighter-bombers joined in with bomb and gun runs. Rocket launchers added to the anti-tank fusillade, taking out several of the advancing T-54s. Troops in the first assault wave did penetrate into the town, but they found every house defended by South Vietnamese infantry dug in behind sandbags. The 341st Division made more progress on the west side of town but suffered casualties from tripod-mounted .50 M2 machineguns and low-level close-air support from a C-119 gunship. Over the next several days the two sides traded attack and counterattack, with the ARVN forces pushing their own infantry into the attackers’ toeholds at the edge of the town in a futile effort to dislodge them.

Both sides kept up intensive artillery barrages, and several more tanks were destroyed in the urban terrain. Forced through the streets into close combat, infantry engaged in room-clearing fights and hand-to-hand combat with bayonets. South Vietnamese artillery teams did their best to disrupt northern artillery with counterbattery fires and airstrikes, and they did manage to destroy most of the attackers’ light and medium guns. But the advantage in numbers and firepower remained with the PAVN despite a lopsided disparity in reported casualties—nearly 2,000 attackers killed to a few hundred defenders—through the first few days of combat.

Northern leaders shifted from frontal attacks to envelopment when it became clear they were beating their heads against a brick wall. Attacking units received full reinforcement and resupply while the ARVN defenses began to crumble under the weight of continuous assault and artillery fire. In the final assault, thousands of PAVN infantry infiltrated through the dense overgrowth and forced a withdrawal.

Observations and insights from Xuan Loc, Republic of Vietnam, 1975. Like the Pakistani counterattacks against the Indian attackers at Hilli, the ARVN local counterattacks transformed their fixed defensive positions into pivot points for a more even-handed combined-arms exchange. Accurate artillery and air strikes took their toll on both sides. There was continuous PAVN and ARVN need for supporting fires throughout the battle. As some artillery and air targets were destroyed, new targets appeared; a point of full destruction was never achieved. Some infantry positions that looked to be demolished by fires in fact survived and held the line against infantry assault.

Urban terrain restricted the defenders’ fields of fire, but it also forced the attackers into bloody close-range fights where they could not effectively employ their heaviest supporting arms. In more open terrain, obstacles like minefields, barbed wire, and even simple trenches, all covered by direct and indirect fires, were enough to slow the attacking troops and armor and expose them to destruction. Ultimately, aggressive infantry penetration through the defensive lines, and ARVN infantry collapse, signaled the end of this fight.



Beqa’a Valley, Lebanon, 198219

Location: Beqa’a Valley, Lebanon

Combatants: Israel versus the Syrian Arab Republic and PLO20

Dates: June 8–12, 1982

During the 1982 invasion of Lebanon, Israeli armored and infantry forces organized under the ad hoc Beqa’a Forces Group advanced through eastern Lebanon to destroy defending Syrian 1st Armored Division and any found elements of the Palestine Liberation Organization (PLO). Israeli units were arranged in combined armor and infantry task forces with both organic and supporting artillery including heavy 203mm cannons. While they were only indirectly relevant to ground combat, the pre-attack strikes against the Syrian air defenses in the valley on June 9 are an important historical marker in the military-technical revolution debate. Israeli Air Force units employed a large number of drones (referred to in one source as a “wave”) to trick the Syrians into turning on their antiair radars, then destroyed most of the air-defense missile and electronic warfare sites.21 These preparatory attacks freed up the Israeli air crews to provide close-air support to the ground forces that followed up the Beqa’a valley.

Israeli mechanized infantry moving primarily in M113 armored personnel carriers advanced in concert with their new Merkava tanks.22 Syrian mechanized infantry of the 91st Armored Brigade dug in to earthen revetments, covering the broad open plains with interlocking heavy fires. Israeli forces flew continuous sorties of Scout and Mastiff reconnaissance drones, pinpointing Syrian defenses.23 Ground station drone monitors passed enemy defensive locations to the Israeli armored forces, while Israeli fighter jets decimated Syrian combat aircraft. This gave nearly free rein to the Israeli AH-1 Cobra attack helicopters to strike Syrian front lines. Israeli tanks engaged Syrian T-72 tanks on flat open ground, using laser rangefinders to outgun the Syrian defenders and destroy them in their fighting positions.24 However, Syrian Gazelle helicopters firing HOT guided anti-tank missiles had equal success against the Israelis, destroying several attacking tanks.25 Artillery on both sides traded almost continuous fire, with the Israeli self-propelled 155mm guns keeping pace with the advancing mechanized infantry.

Once the attackers hit the towns and villages across the valley, infantry dismounted from their M113s and jeeps to clear through with close-quarters fighting. While the Israelis had a distinct technical advantage in the open terrain, both PLO and Syrian fighters made good use of RPG-variant rocket launchers to damage and destroy Israeli armor in closer terrain. In the more flat, open ground of the valley, Israelis repeatedly called in close-air support from fixed-wing and rotary-wing attack aircraft to facilitate their advances.

Israeli paratroopers dropped in from helicopters and, employing World War II-era jeeps mounted with machineguns and TOW anti-tank missiles, made some daring assaults onto the Syrian flanks and into high-ground defenses. In one night attack, Israeli mechanized forces with tanks in the lead stumbled straight into the Syrian front lines. A close-range armor and rocket fight ensued, and after losing two tanks the Israelis were forced to withdraw.26 But ultimately, the Israelis pushed the Syrians and the PLO back far enough to allow for freedom of movement and operations further west. A ceasefire ended the major engagements in the Beqa’a Valley.27

Observations and insights from Beqa’a Valley, 1982. Aerial drones were used throughout the Vietnam War, so Israel’s drone employment in the Beqa’a Valley was far from novel in the post-World War II era.28 In fact, Israel had previously advanced the use of drones in ground combat in the 1973 Yom Kippur War.29 But while the 1982 Lebanon War may or may not have marked the first widespread operational use of aerial drones in ground combat support roles, it is probably the most notable pre-1991 Gulf War example in Western literature.

Israeli air-launched Firebee and Chukar drones were probably used to trigger Syrian radars, while the Israelis employed both full-size operational drones and smaller drones to monitor the battlefield, spot targets, and report on enemy movement.30 The Israeli Aircraft Industries Mastiff employed in the Beqa’a Valley in 1982 was later adopted by the U.S. military and employed against the Iraqis as the RQ-2 Pioneer in 1991 and in 2003.31

Anti-tank rockets and missiles continued to blunt the potential effectiveness of tanks operating even in wide-open terrain (generally called “tank country”). Helicopter gunships on both sides ranged out over the battlefield in tank-killing roles, while fixed-wing aircraft dropped increasingly accurate munitions on both armor and infantry. The continual advance-counter advance of air and counter-air technology could be clearly observed in the Beqa’a Valley in 1982. Despite the air threat, tanks were effective against each other and against opposing infantry, providing mobile protected firepower to both sides. Small but important technological advances like laser rangefinders and sloped armor on the Merkava lent an important edge to Israel’s well-trained tank crews.



Al-Faw, Iraq, 198632

Location: Al-Faw (Fao) Peninsula, Iraq33

Combatants: Islamic Republic of Iran versus the Iraqi Republic34

Dates: February 9–25, 1986

Six years into the 1980–1988 Iran-Iraq War, the Iranians made a bid to seize the al-Faw peninsula from defending Iraqi forces.35 The Iraqis had dug in to well-engineered trenches, bunkers, and ditches along the flat and marshy ground west of the Shatt al-Arab waterway and had positioned the 26th Infantry Division—one of its weaker units—along with thousands of ill-disciplined Popular Army militiamen behind this linear defense. Iranian commanders employed an operational feint toward the vital Iraqi city of Basra to the north and a tactical probe toward the nearby town of al-Qurna in order to draw off the Iraqis’ corps-level reinforcements. Then they executed their surprise attack with tens of thousands of troops across the Shatt al-Arab directly into the surprised Iraqi frontline units.

In order to get across the broad part of the wet gap without giving away the element of surprise, the Iranians employed special operations teams to clandestinely build a floatable causeway that could be raised just before the moment of attack. After a brief but intensive artillery and rocket bombardment, Iranian troops conducted a night amphibious assault in a dense rainstorm using small boats and landing craft.

Those Iraqis who could muster a defense used their emplaced armor, cannons, machineguns, and extensive artillery and mortar support to break up the northern prong of the attack, but the Iranians were able to establish a beachhead on the southern part of the peninsula. Iraqi Popular Army and regular troops from the 26th Infantry Division cracked in the face of the onrushing Iranian infantry. Thousands of Iraqis dropped their weapons and fled north in a panic in order to escape death or imprisonment.36 This allowed the Iranians to set their own hasty defensive line and prepare for the inevitable Iraqi counterattack.

At this point in the war, the Iraqis tended to keep their better units (typically Republican Guard divisions) as corps reserve. Iraq’s V Corps rushed its best armored and mechanized forces down the main roads of the peninsula; marshy terrain on both sides of the roads prevented sound tactical deployment. They covered their advance with artillery bombardments, airstrikes, roaming helicopter gunship attacks, and extensive use of chemical warfare agents. While the Iraqis were able to kill and wound thousands of Iranian infantrymen during their counterattack, they were stopped cold on the roadways by Iranian anti-armor teams, artillery, and airstrikes. Iraqi commanders led with their tanks and made poor use of infantry-armor teaming.37 Fighting continued well into March, but by the end of the first counterattack the Iraqis had lost most of two divisions and the Iranians had at least temporarily captured the peninsula.

Observations and insights from al-Faw, Iraq, 1986. This was one of many instances of preplanned and in-stride wet-gap crossings in the Iran-Iraq War. Water obstacles have always been, and probably always will be, a routine challenge for ground combatants, so water-crossing operations are also necessarily routine. As in similar cases cited above, surprise, heavy supporting fires, good planning, and the cover of smoke or darkness can help give the crossing force the edge it needs to establish a toehold on the beach or far side bank. Terrain played at least two other significant roles in this fight: Marshland prevented good off-road tactical mechanized infantry and tank deployment, channelizing Iraqi armor on the hardball roads for the piecemeal destruction that followed; and lack of cover and concealment on the flat, open ground left the Iranian infantry vulnerable to Iraqi fires during the counterattack.

While chemical munitions were not frequently used by regular armies in ground combat after the 1980s, the al-Faw case was also a good example of the routine employment of chemical attack in the latter part of the Iran-Iraq War. These kinds of weapons are generally considered immoral and unethical—I and many others find their use abhorrent—and they are subject to various conventions and bans. Nonetheless, at least for the Iraqis they often proved to be effective in ground combat when properly employed.38 Chemical munitions like mustard and nerve agent incapacitated opposing troops and instilled fear that in at least some cases contributed to withdrawal or collapse.39



Cuito Cuanavale, Angola, 1987–198840

Location: Cuito Cuanavale, Angola

Combatants: UNITA and South Africa versus Angola, Cuba, SWAPO, and ANC41

Dates: September 5, 1987–mid April 1988

With direct advisory and materiel support from the Soviet Union, the Angolan armed forces conducted a large, mechanized offensive to destroy the UNITA rebel forces operating from their bases southeast of the crossroads town of Cuito Cuanavale.42 Mechanized infantry pushed over the marshy flatlands, crossed a series of small creeks and the Lomba River, and then ran headfirst into defending South African adviser forces. This first engagement was settled with artillery, small arms, and direct fire between the Angolans’ BTR-60s and South African Ratel armored vehicles; the South African’s 90mm guns won out over the BTRs’ machineguns. Angolan forces continued forward with T-55 tanks supported by sweeping rocket barrages, but the lead tanks were destroyed by South African ZT3 laser-guided anti-tank missiles; lack of infantry support had left the T-55s dangerously exposed.43

This first phase of the battle settled into a series of heavy skirmishes. Angolan troops dug zigzag trenches, while the UNITA forces joined in with the South Africans. Attacks and counterattacks ensued with continual artillery shelling, airstrikes from Angolan MiGs and South African Mirage fighter-bombers, and sometimes intense infantry combat in the areas of dense vegetation on the front lines. In at least one case the South Africans conducted a daring light-armor assault directly across the Angolan trenches but defending T-55 tanks chased them away.44

While there were few significant exchanges of ground in the first months of fighting, the South Africans’ advanced weaponry, electronic warfare technology, good leadership, excellent training, and tactical elan appeared to give them a routine tactical advantage. As the Angolans faltered, expert Cuban forces were mobilized and deployed en masse along with their heavy equipment—armor, artillery, rockets, attack helicopters, and fighter-bombers—to take the lead in the fight against the combined South African-UNITA forces.

South Africans also stepped up their operations with fresh battalions of troops, new equipment for their rebel allies, and the addition of Olifant tanks with 105mm main guns capable of taking on the Angolans’ more numerous T-55s. Throughout the most intense phases of combat, from November 1987 through March 1988, the South Africans made extensive use of Seeker aerial drones fitted with both thermal and color electro-optical cameras to spot targets for their long-range G5 artillery and Valkiri 127mm multiple-launch rocket systems.45 The Angolans employed SA-8 antiaircraft missiles and SA-7 shoulder-fired missiles to keep the Seekers off their backs, but their shoot-down rate was poor. Meanwhile, UNITA troops employed U.S.-supplied Stinger antiaircraft missiles against Angolan and Cuban MiGs.46

Angolan troops on the back foot dug in hard to the edges of Cuito Cuanavale with an even more extensive interlocking trench-and-bunker complex, complete with minefields and barbed wire covered by direct and indirect fires. South African and UNITA forces pushed north and engaged in a series of counteroffensives, but ultimately the Cubans tipped the balance. While the Angolans had applied Soviet doctrine ineptly, leaving their tanks exposed to anti-tank fires and their infantry walking in the open exposed to artillery, the Cubans were well trained, well led, and even more well equipped.

Extensive logistics planning allowed the Cubans to mass their heavy rocket and artillery assets in support of Angolan and supporting combined infantry forces, deterring and in some cases breaking South African attacks launched toward and around the town. Possibly tens of thousands of land mines were laid by both sides, slowing offensive movement, channelizing mechanized infantry and tank forces, and making the kinds of sweeping attacks common in the early months of the battle almost impossible. Over time, the expert Cuban support and the sheer mass of Angolan and combined infantry and armor wore down both South African and UNITA military capabilities and their will to sustain the fight. While the Angolan offensive in September 1987 may have been ill-advised, success at Cuito Cuanavale is generally attributed to the Cuban-Angolan side.

Observations and insights from Cuito Cuanavale, Angola, 1987–1988. Cuito Cuanavale, frequently referred to as the African Stalingrad, is rarely incorporated into the American historical narratives driving character-of-war descriptions and forecasts.47 Probably most Westerners who have a loose familiarity with the Cold War conflicts in Africa do not imagine tens of thousands of troops engaged in full-scale combined-arms ground combat, complete with motorized-mechanized infantry and tank battles, networked trench systems, drones with thermal imagers, advanced electronic warfare, laser-guided anti-tank missiles, fixed-wing close-air support, long-range artillery and rocket duels, and attack helicopters darting over the treetops evading antiaircraft artillery and man-portable air-defense (MANPAD) missiles.

Yet all of these elements of modern ground combat were integrated at Cuito Cuanavale. Some key points seen in other cases recur: Wet gaps were unavoidable and had significant tactical impact on the flow of a battle; tanks operating without infantry support were vulnerable to an array of anti-armor weapons, but tanks also helped tip the balance in several tactical fights; attacking in column down open roadways is difficult and dangerous; magazine depth, or the amount of artillery and rocket munitions available to each side, mattered for sustaining combat power in this long-running battle; drones were useful for artillery spotting, and smaller drones were hard to shoot down with antiaircraft weapons designed to kill combat aircraft; and mortars were routinely useful. Both sides employed at least 60mm through 120mm mortar fire extensively throughout the battle.



Battle of the Tawakalna, Iraq, 199148

Location: Southeastern Iraq

Combatants: U.S.-led Coalition (U.S. Army) versus Iraqi Republic

Dates: February 26–27, 1991

As part of the broader defensive effort to stave off the advancing U.S.-led coalition in the 1991 Gulf War, Iraq’s 3rd Mechanized Tawakalna Republican Guard Division set into defensive lines in the Iraqi desert to the west of the Kuwaiti border.49 Reinforced by tank battalions from the 10th and 12th Armored Divisions, the Iraqi commanders dug hasty emplacements and set bristling infantry-armor perimeters with RPG rocket teams, T-72 tanks, BMP-variant fighting vehicles, and heavy artillery, all protected by sand revetments. American A-10 attack aircraft had picked away at the defending Iraqi units prior to the direct ground combat engagement, but the Tawakalna and its regular force attachments stood their ground.

Elements of the American 1st Armored Division, 3rd Infantry Division, and 2nd Armored Cavalry Regiment (ACR) advanced across the desert and ran headfirst into the Iraqi defensive perimeter. Darkness of night, bad weather, and heavy black smoke from burning oilfields had prevented coalition intelligence assets from pinpointing the Iraqi positions in time to prepare the American units for a carefully planned assault. Several noteworthy engagements took place over the course of that night and the following day.

The best known of these engagements took place between three troops of American M1 tanks and Bradley infantry fighting vehicles of the 2nd ACR as they attacked defending Iraqi T-72s and BMPs.50 A sandstorm degraded visibility to the point that the lead American scout units (Bradley M2A2s) ran right up on the Iraqi forward bunker line. Many of the Iraqi vehicle teams were sitting on the ground or in bunkers rather than waiting ready behind their guns to avoid being coffined by airstrikes, so when the Americans emerged out of the sandstorm they had to scramble to mount up, start their cold engines, and return fire. This gave the 25mm chaingun and TOW missile gunners in the Bradleys and the M1 tank gunners the first shots, and heavy fire superiority thereafter. Well-trained, aggressive American vehicle crews employing advanced thermal imagers, stabilized guns, and advanced missiles outpaced and outshot the Iraqis. Nonetheless, the Iraqis counterattacked with infantry and armor. They were decimated. Over the course of this engagement the three cavalry troops probably destroyed most of an Iraqi mechanized infantry brigade.

Other engagements did not play out so favorably for the coalition. As the American 7th Corps pushed east, a Bradley scout unit with the 7th Cavalry Regiment also ran headfirst into an entrenched Tawakalna mechanized and armor force. This time the Iraqis were ready. They picked apart the Bradleys with cannon fire from their BMPs, heavy machineguns, close-range rocket fire from dismounted infantry, and 125mm main gun rounds from their T-72 tanks. They poured in a mix of mortar and artillery fire to pin the Americans in place to amplify their direct close-range attacks. This American troop lost seven Bradleys destroyed or damaged and took 14 casualties before they could disengage and hand the fight over to follow-on echelons of M1 tanks.

In another sector, the 1st Infantry Division’s 3rd Brigade advanced in tactical lines through the Iraqi 37th Armored Brigade. Lack of thermal signatures from the cold Iraqi tank engine blocks prevented the Americans from using their advanced technology to kill the defenders from a good distance. Chaos reigned as M1s and Bradleys mixed with Iraqi armor and RPG teams in close quarters.51 While the Americans still dominated the tactical fight, in the confusion of these mixed lines they wound up destroying several of their own vehicles and killing six friendly soldiers. The American commander pulled back and smothered the Iraqi infantry with his organic artillery before resuming the advance.

Observations and insights from Battle of the Tawakalna, Iraq, 1991. As I noted previously, military-technical revolutionaries generally describe the Gulf War as a pivotal event. In their meta descriptions, high-technology American forces overwhelmed the relatively low-tech Iraqis who were employing limited-capability export versions of Soviet and Chinese weapons, equipment, and munitions. There is no denying the coalition’s technical advantage and the value of technology during ground combat. Air superiority allowed strike aircraft to reduce Iraqi defenses before ground combat ensued. Satellite and drone imagery helped sketch out the defensive lines for attack planning. In many close-range fights, thermal imagers probably gave American gun crews a significant technical edge.

However, none of these technologies, including thermal imagers, satellites, drones, or anti-tank missiles, were novel in 1991. There is also no way to ascertain the causation of American and other coalition force success against the Iraqis in engagements like the one at 73 Easting. Was the outcome dictated by technology, or by differences in training, leadership, and professional ethos, or other human factors? It seems clear that it was a mix of causative factors, so any binary claims about Gulf War ground combat (“it was all about technology” or “it was all about leadership” or adaptability, etc.) are empirically indefensible. This case is indeed an essential reference point for the assessment of contemporary debate over the character and future of ground combat, though not necessarily in support of any one particular argument.



Shusha, Nagorno-Karabakh, 199252

Location: Shusha, Nagorno-Karabakh

Combatants: Armenia and militias versus Azerbaijan

Dates: Late April–May 10, 1992

Shortly after the collapse of the Soviet Union, both Armenia and Azerbaijan remained heavily armed with Soviet-era weapons and equipment. They had concentrated most of their combat power in and around the disputed region of Nagorno-Karabakh. In May 1992 Armenia attacked to seize the city of Shusha and expel defending Azerbaijani forces.53 Shusha sits on a hilltop in steep, mountainous terrain and can only be reached on a narrow and isolated road, or on foot over rough terrain. Buildings in the city were, and still are, constructed with heavy stone walls.

Defending Azerbaijani regular and militia troops made every effort to use the steep terrain and heavy walls to their advantage, ringing in their armor, infantry, and BM-21 122mm multiple-launch rocket systems. Armenian commanders believed they had to draw the defenders out from the walls and so attacked nearby towns with mechanized infantry forces. A significant skirmish was fought between infantry and armor forces for a nearby hill position, with Azerbaijani infantry unsuccessfully attacking uphill against Armenian troops. Eventually, the Armenians circled in on Shusha.

The Azerbaijanis were hard-pressed from the outset, having failed to put sufficient combat power into the defense. They had raised a series of ad hoc militia infantry forces to defend the walls and buildings of the city, and they had a platoon of T-72 tanks lined up to stop the Armenian advance up the main road. At first, these defenses held. A lone Armenian T-72 pushed forward without infantry support and engaged in a gunfight with at least one of the Azerbaijani tanks and was destroyed. At about the same time, Armenian infantry assaulted the cliff faces around the city and were repulsed by defending infantry. But steep firing angles effectively prevented the Azerbaijanis from bringing their handful of multiple-launch rocket systems to bear on the attackers below. More importantly, they had insufficient strength to counterattack. This let the Armenians safely reconsolidate for a follow-on assault.

While the Armenians were also disadvantaged by the terrain, they were able to employ their fire support to suppress the defenders and allow for a second, larger assault into the city. On the second day of the all-out attack, Armenian armor and infantry pushed into the edge of Shusha, penetrating the outer defenses. Infantry started to work street to street reinforced by firepower from tanks, BMP infantry fighting vehicles, and BTR armored personnel carriers. In short order they were able to knock out or capture the Azerbaijani rocket systems and tanks, stripping away the defenders’ combined-arms capabilities. Poorly trained and unsteady militia that had mixed in with the Azerbaijani regular forces began to crack in the face of the heavier-armed and more aggressive Armenians. By the end of the second day the defenders had effectively broken. Armenian forces swept into Shusha on May 10 and captured the city.

Observations and insights from Shusha, Nagorno-Karabakh, 1992. High ground is generally considered advantageous, and the defenders certainly benefited from the narrow mountain approach and rough terrain. However, combat videos showing the exposed terrain revealed the ease with which Armenian attackers could observe, target, and strike elevated defensive positions with their artillery and longer-range direct-fire weapons, even without the explicitly recorded employment of drones or observation aircraft.54 Lack of vegetation and other concealment all but obviated the benefit of the high ground in this fight.

Unable to counterattack, the Azerbaijanis put up an inactive, or static defense, ultimately reducing their survivability. While we cannot know the causative factors in the Azerbaijani collapse, the poor will to fight of the hastily assembled militia seemed to be relevant in the infantry withdrawal across and out of the city.



Cenepa Valley, Peru and Ecuador, 199555

Location: Cenepa Valley border area between Ecuador and Peru

Combatants: Ecuador versus Peru

Dates: January 24–February 2, 1995

In an effort to establish control over the contested Cenepa River Valley, Peru sent heliborne and foot-mobile infantry into the mountainous terrain that was dominated by a string of Ecuadoran observation posts and patrol bases.56 Fighting started on the footpaths along the edge of the Cenepa River, with small but intense infantry skirmishes igniting a wider battle. After engaging Peruvian foot patrols in the contested zone, Ecuadoran commanders sent out aerial drones with night-vision optics and discovered newly established Peruvian patrol bases with helipads.

Ecuadoran troops first targeted patrol base “Roosevelt.” They helilifted in both 81mm and 120mm mortars and then conducted a combined-arms assault against the defending Peruvian troops.57 Ecuadoran Super Puma helicopters executed pre-attack strafing and rocket runs, mortar shells splashed into the defenders’ positions, and the infantry moved in firing machineguns, rifles, and M72 shoulder-fired rockets. The Peruvians who survived the attack withdrew, leaving Ecuador in control of the high ground and the helipad.

In response to this defeat, the Peruvians attacked an Ecuadoran outpost. They swarmed the defenders by converging several satellite patrols up through the steep, densely vegetated terrain and on to the objective.58 Ecuadoran troops withdrew under fire but then pinned the Peruvians in place with 122mm multiple-launch rockets, tube artillery fire, and mortars. When the Peruvians pushed out into the mountainous jungle in pursuit of the withdrawing defenders, the Ecuadorans inflicted casualties with antipersonnel mines, punji pits, sniper fire, and more indirect fire.59 Both sides then rushed to move in more troops by helicopter.

While the ground troops fought for control of the hilltop and mountaintop bases, fighting for control of the airspace intensified.60 The Peruvians attempted a daring helicopter attack on Ecuadoran ground positions, but they were pushed back with losses inflicted by heavy antiaircraft artillery and missile fire. Fixed-wing fighter jets engaged in dogfights above the battlefield, and jets from both sides risked enemy ground fire to support infantry attacks with rockets, guns, and bombs. Peruvian commandos attacked another Ecuadoran position, Base Sur, charging into bunkers and moving through supporting artillery and helicopter gunship fire to clear the base in close combat.

The final phase of the battle took place at Tiwinza and Coangos. Tiwinza is a broad mountain plain that was held by Ecuadoran forces dug in with a full combined-arms defense, including RPG-7 rocket launchers, grenade launchers, machineguns, 122mm multiple-launch rockets and 105mm pack howitzers, fixed-wing and rotary-wing aviation, trench lines, and minefields covered by fires. The Peruvians helilifted in their own 105mm artillery and a joint infantry force to assault these prepared defenses, initiating a series of attacks with fixed-wing airstrikes from A-37 and Kfir fighter-bombers. They also launched special operations raids against supporting Ecuadoran positions at Coangos.

Peruvian infantry advanced behind artillery fire into the minefields and were hit by a firestorm of defensive combined-arms fire. When the Peruvian infantry stalled, the Ecuadorans kept them pinned under sustained fire for a full day, bombarding the Peruvian assembly area and attack positions with mortars, rockets, artillery, and airstrikes. Peruvian commandos tried to pick away at the Ecuadorans from the flanks, but the defenders held their ground. Eventually the Peruvians had to withdraw, suffering perhaps four times as many dead and wounded as their adversaries.61

Observations and insights from Cenepa Valley, Peru and Ecuador, 1995. While control of the skies did not dictate the ground combat outcomes, low-level and above-the-clouds air battles and antiair fires played an important role in shaping both fire support and logistics. Because the rough terrain and distances from support bases forced heavy dependence on heliborne lift, both sides were to varying extent dependent on the ability to fly support helicopters around the battlefield. Antiaircraft artillery, surface-to-air missile, and fixed-wing attack threats reduced helicopter mobility, forcing the foot-mobile infantry to take on greater risk and carry heavier supply loads on their backs. Ecuador was able to better control the lower-altitude fight, so the Peruvians suffered repeated rotary-wing attacks from Ecuadoran Super Pumas and lost some of their own rotary-wing aircraft.

Most of the cited sources give the Ecuadorans considerable credit for their effective employment of mines and booby traps to slow and wound Peruvian infantry. Both sides made good use of mortar and artillery fire, but the Ecuadorans combined their fires more effectively and were able to leverage their shorter logistics lines to sustain heavy indirect fires on attacking Peruvian troops. Grenade launchers played an important role at the lowest tactical level, providing both sides—but primarily the Ecuadorans—with pocket artillery in the dense terrain.




INTERVAL-PERIOD GROUND COMBAT AND THE CHARACTER OF WAR

Evidentiary requirements that applied to the World War II cases apply equally to the interval period: Capturing and holistically describing the more than fifty years of global ground combat between 1945 and 2002 would require an effort similar to the one I undertook for the 2003–2022 period. Researchers would have to find, categorize, and code all skirmishes and battles that fit the basic requirements I laid out in the introduction: any combined-arms ground fight between two platoons or more. Major long-running conflicts like the Korean War, the Vietnam War, the Mozambican war of independence, the Soviets’ Afghanistan war, the Iran-Iraq War, and the Angolan civil war would each yield a high volume of cases.62 Such an effort to characterize ground combat in the interval period would generate at least thousands of individual cases.63 Therefore, the exemplary cases above and the characteristics described in the following chapter are necessarily subjective in terms of both their selection and description.

They are, however, useful to bridge the gap from the World War II baseline to the beginning of what I describe as the modern period of ground combat starting in 2003. Centuries-old technologies like shoulder-fired projectile weapons and artillery evolved beyond World War II to become increasingly effective, though not dramatically different in form or function. New technologies like satellites and aircraft stealth coatings emerged and proliferated, but their impact on ground combat was in different cases idiosyncratically important, negligible, or unclear.

In the years immediately following World War II, proponents of the helicopter suggested that aircraft like the American UH-1 Huey and Soviet Mil Mi-8 could make ground combat universally less linear and more dynamic.64 The helicopter’s performance in ground combat in this interim period was, however, uneven and in practice something less than revolutionary. Use of drones became commonplace in some militaries but not in others. Battlefield tactics and techniques remained relatively consistent with World War II-era precedents. The next chapter describes these evolutionary advances toward the beginning of what I have bounded as the modern era of ground combat.
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FIVE
Interval-Period Ground Combat Characteristics



Evolutionary changes in the varying characteristics of ground combat emerged unequally from 1945 through 2022. I start this chapter by discussing consistent and emerging trends in ground combat in mid-term (~ten to fifteen-year) time blocks. I then dig in to significant issues that carried forward to affect modern ground combat. Perhaps the most important of these is the global proliferation of Soviet weapons, equipment, and munitions over the course of nearly half a century. I wrap up the chapter by revisiting the key characteristics identified in chapter 3.

Researchers recorded hundreds of major and minor conflicts involving some type of ground combat occurring between the end of World War II and the end of 2002.1 As I argued in the previous chapter, these conflicts have the potential to generate perhaps many thousands of distinct ground combat cases. For example, in 1950 the Chinese People’s Liberation Army (PLA) 52nd Division advanced and engaged Tibetan ground forces on the Kham Plateau in order to seize control of Chamdo city and its environs.2 PLA forces conducted an aggressive division-strength pincer movement against entrenched Tibetan dismounted infantry, horse cavalry, and militia, effectively wiping out Tibet’s organized combat forces in their first major engagement.3 At least in readily available English-language sources, no other major ground combat events were recorded from the Communist Chinese invasion of Tibet in the early 1950s.

In contrast, the 1960–1975 Vietnam War included probably thousands of recorded battles and skirmishes, with some ground units engaging in daily combined-arms fights for months on end.4 Gaps in our collective, public understanding of historical combat are vast, but some observations still can be made.



GROUND COMBAT OBSERVATIONS AND INSIGHTS FROM LATE 1945 TO 1959

Global investments in conventional warfare capabilities plummeted in the immediate aftermath of World War II. At least through the onset of the Korean War in 1950, American ground forces were partially retooled for simple survivability on a nuclear battlefield.5 Imagined nuclear conflict never emerged, but postwar disorder in Asia, Africa, and the Middle East set the conditions for the decades of land warfare that followed. Colonial controls were weakened or removed in some countries, allowing for the emergence of violent insurgencies in the first wave of postwar independence movements. China, Greece, and other countries were left fragmented, with large and often well-armed military forces standing ready to vie for territorial control. At least 46 conflicts continued through or erupted between the end of World War II and the beginning of the 1960s.6 As the Cold War intensified, competing great powers fueled these fights by injecting weapons, equipment, training, advising, and sometimes direct intervention forces.

From the mid 1940s through the end of the decade, insurgents and civil war combatants generally fought with the tactics, leadership, weapons, and equipment they had at hand. For example, Viet Minh and other Vietnamese groups seeking independence from French colonial rule fought against the reoccupation of Indochina with a mix of Japanese, British, and old French weapons including some turn-of-the-century bolt-action rifles.7 They relentlessly attacked British and French patrols and bases in a series of hit-and-run skirmishes through the late 1940s. These relatively low-risk operations allowed them time to recruit new troops and build the infantry mass necessary to conduct larger-scale operations. At the end of the decade the Chinese began to ship weapons and equipment to the Viet Minh and also trained Vietnamese cadre in hard-earned ground combat lessons and tactics from their own wars with Japan and the Kuomintang.8

This external Chinese support steadily accelerated, and by the early 1950s the Viet Minh were armed with tens of thousands of machineguns, thousands of mortars, hundreds of artillery pieces, anti-tank guns, antiaircraft artillery, and increasingly effective small arms. Chinese trucks gave them motorized mobility.9 By the time they engaged the French Foreign Legion, colonial forces, and paratroopers at the Battle of Dien Bien Phu in 1954, the ostensibly irregular-force Viet Minh vanguard was a well-trained, well-armed, well-led, combat-tested, combined-arms force capable of operating in all types of difficult terrain.10

At Dien Bien Phu, Viet Minh infantry and civilian porters dragged artillery into the high ground above the ill-situated French entrenchments in the valley below. Then Viet Minh troops slowly ground the defenders down with fires, creeping entrenchments, and continual infantry assaults. French airpower was rendered ineffective by concentrated antiaircraft fire. The Viet Minh routed the French in what is widely described as one of the greatest Western military defeats of the second half of the twentieth century.

Dien Bien Phu was one of the first widely reported instances of ground combat in the post-WWII global proxy land wars.11 By the mid 1950s, ground combat on even the most remote battlefields increasingly evinced unmistakable Soviet, Chinese, Warsaw Pact, American, French, Belgian, or British influences.12 All of the Cold War competitors began to manufacture and license knockoff copies of their best equipment for free distribution or sale to allied proxy forces, or just to groups or states with sufficient cash on hand.

Global proliferation of ground combat arms and equipment skyrocketed, putting at least basic combined-arms capabilities in the hands of some combatants who had previously fought with breech-loading rifles and knives. Ground combat forces capable of organized combined-arms warfare started to adopt either Soviet or Western training standards and doctrine, and sometimes a mix of both.13 At least in my reading of the historical record, this period of rapid global militarization into what was contemporaneously described as the “third world” increased the relevance of seemingly minor and peripheral ground combat cases to the holistic understanding of modern ground combat.



GROUND COMBAT OBSERVATIONS AND INSIGHTS FROM 1960 TO 1969

American involvement in the Vietnam War (~1960–1975) influenced global characterizations of ground combat through and well beyond the 1960s, and for good reason.14 From at least the point at which conventional U.S. Marine Corps units landed at Da Nang in 1965, the United States applied its most advanced ground combat weapons and equipment, its increasingly effective close-air support capabilities, intelligence collection assets, tanks, rotary-wing aviation, artillery, tactical doctrine, and experienced military leadership in ground combat. Week after week, month after month, year after year, American Army and Marine Corps units, allied units, and Republic of Vietnam armed forces engaged in repeated combined-arms engagements with both PAVN and PLAF units ranging in size from platoons of twenty or thirty soldiers to regiments of well over 1,000 soldiers.

All of the conventional combat power the Americans and their allies might bring to bear against the Soviet Union in a prospective war in Europe was put to full use in Vietnam. Sometimes it worked, sometimes it didn’t. Contrary to a popular cliché, the Americans did not win every battle they fought in Vietnam; effective defeat at LZ Albany described in the previous chapter is just one counterfactual case.15

Other cases of defeat or near-defeat arguably include the 7th Marine Regiment’s near defeat and loss of 126 killed—with some bodies left behind—and 448 wounded during Operation Utah in 1966, and the 1967 Battle of Ong Thanh in which two companies of the U.S. Army’s 2nd Battalion, 28th Infantry Regiment lost 56 killed, 75 wounded, and 2 missing with only 2 enemy soldiers confirmed killed.16 In 1969 RAND analysts Melvin Gurtov and Konrad Kellen wrote: “In all, it would appear that the enemy, on purpose or not, has managed in the course of the Vietnam war to pulverize almost all of our military and strategic concepts.”17

Instead of telling a lopsided story of military-technical dominance, the thousands of ground combat engagements in the Vietnam War—many of which are thoroughly documented—suggest a continuity of many characteristics from at least World War II.18 Terrain and physical distance had a significant influence on the ability of all forces, regardless of technical advantage, to find and target the enemy, advance to contact, and concentrate fires.19 Infantry troops took and held ground at places like Khe Sanh and Xuan Loc, and ground was ceded in their absence.20 Infantry units supported by effective combined-arms fires generally were more survivable and successful than unsupported infantry, while fires alone generally were insufficient to defeat enemy units.

Throughout the Vietnam War, function generally mattered more than form in ground combat: North Vietnamese AK-variant rifles, 82mm mortars, D-20 152mm howitzers, and T-54/55 tanks, and the Americans’ M-16 rifles, 81mm mortars, M114 155mm howitzers, and M48 tanks all served identical purposes; in most cases the ways in which they were applied mattered more than their barely differing forms. Advantages in target detection and airpower gave some Americans some advantages in some fights and in most cases precluded battlefield disaster.

Technology, however, failed to deliver consistent battlefield domination in the Vietnam War. In 1969 Westmoreland looked back wistfully at several years of intensive ground combat. Instead of these continuities and practical limitations, he saw the unrealized promise of American military technology and then forecast military-technical dominance.21 Given the context of the ensuing five decades, this was a questionable perspective.

At least twenty other conflicts involving some type of ground combat occurred during the 1960s.22 At the Battle of Mount Handren in 1966, thousands of Kurdish Peshmerga fighters supported by mortars and artillery reportedly annihilated an Iraqi Army brigade in combined-arms combat.23 From 1962 through 1968, Yemeni republican forces armed with Soviet tanks, artillery, and jets suffered a series of battlefield defeats at the hands of British- and Saudi-backed royalists.24 Biafran Armed Forces brigades stocked with a kaleidoscopic mix of weapons and equipment, including Czech-made rifles, British armored cars, riverboats with mounted howitzers, and B-25 bombers, fought the Nigerian Army almost to a standstill in nearly three years of brutal combat across jungle, forest, and low-density urban terrain.25 None of these battles are central—or really even peripheral—to the Western military professional education canon.

Only the 1967 Arab-Israeli (Six-Day) War had and has as much influence as the Vietnam War on collective understanding of the character of ground combat in the 1960s.26 Even this seminal case may be misused. Historian George W. Gawrych makes a compelling argument that the Israelis learned the wrong lessons from their 1967 victory: They took their remarkable technical and tactical overmatch of the Arabs as a predictor of future dominance, overvaluing technological supremacy and failing to allow for prospective adversary technical and tactical adaptation.27 As a result of the Israelis’ irrational self-confidence and Arab—primarily Egyptian—adaptability and effective antiair missile employment, Israeli ground forces suffered a number of humiliating and painful defeats in the early part of the 1973 Yom Kippur War.



GROUND COMBAT OBSERVATIONS AND INSIGHTS FROM 1970 TO 1979

Through the 1960s the Soviets and, to a lesser extent, the Communist Chinese had increased their proliferation of weapons and equipment to proxies and global buyers primarily across the Middle East, Asia, and Africa. Together they distributed tens of thousands of copies of T-54/55, T-62/64, and Type-59 and 69 tanks, the then-new BMP-variant infantry fighting vehicle and BTR-variant armored personnel carriers, 122mm and 130mm towed artillery pieces, BM-21 Grad multiple-launch rocket systems and 2K6 Luna rocket launchers, close-air support fighter-bombers, attack helicopters, antiaircraft artillery and missiles, and the more basic necessities of ground combat including millions of AK-variant (AKM, AK-47) and Chinese knockoff rifles, RPK and PKM machineguns, mortars, anti-tank rocket launchers, and recoilless rifles. Western states distributed their own weapons and equipment, in many cases to the same countries and nonstate groups that were being supplied by the Soviets and Chinese. However, the Western states were outpaced. It would be fair to say that by the early 1970s, most ground combat forces in the world were primarily armed with Soviet or Soviet-knockoff gear.28

A good bit of this gear was put to use in at least hundreds of distinct global instances of ground combat through the 1970s. Approximately fifty conflicts erupted during, or carried through, this decade.29 These include the ongoing Chadian civil war, the Ethiopian civil war, the war for Bangladeshi independence, the Lebanese civil war, the war for Oromo independence, the continuation and conclusion of the Vietnam War, the Western Saharan war, and the collapse of Portugal’s colonial system in Africa that unleashed violence across the southern part of the African continent. At least in American military professional literature, the 1973 Yom Kippur War was and remains the standout ground combat event of the decade.30

On the western flank of the combined Arab offensive in 1973, Egyptian forces surprised the Israelis with a prepared wet-gap crossing and obviated Israeli air-to-ground dominance by employing a dense network of advanced Soviet surface-to-air missile systems.31 With the Israeli Air Force effectively prevented from reenacting its 1967 air-to-ground attack role, the Egyptians could advance and employ their Soviet Malyutka anti-tank missile systems against Israel’s vaunted armored corps. While the Malyutkas did not in fact end the relevance of tanks or even alter the course of the 1973 war—by far, most Israeli tank losses reportedly were caused by Egyptian tank cannons and anti-tank guns—Egypt’s adaptations helped to rebalance the battlefield, forcing commanders on both sides to deal with the full range of common World War II-era ground combat characteristics.32

Major 1970s-era ground combat events like the Yom Kippur War, the 1972 Vietnam War Easter Offensive battles at Loc Ninh and An Loc, the 1975 battle at Xuan Loc, and the battle for Lang Son in the 1979 Sino-Vietnamese War overshadowed poorly reported—or in many cases, never reported—lowest-level combined-arms skirmishes fought in remote parts of Rhodesia, Namibia, Nicaragua, the Philippines, etc.33 Most of these engagements are only hinted at in contemporaneous surface-level news reports, minor historical monographs, and a handful of books written for narrow readership. While these engagements may have been inadequately recorded and reported, they nonetheless constitute a significant portion of global ground combat. Here is a brief sample of some of the important minor engagements that were recorded:


In 1973, 300 Dhofar insurgents armed with RPG-7s, rifles, machineguns, and mortars attacked a patrol base defended by a reinforced platoon of Omani troops and British advisors. The insurgents had, but then lost the element of surprise, allowing the advisors to call in three BAC 167 Strikemaster attack aircraft and train their own indirect fires on the attackers. The defenses held.34

In 1975, an Indonesian special forces platoon attacked a platoon of defending Fretilin fighters at Balibo in East Timor. The attackers broke into two squads and advanced with AK-variant rifles and supporting 90mm recoilless rifle fire, but their rounds bounced off the stone walls of the defenders’ position. Both sides traded mortar and rifle fire, and eventually the attackers gained the upper hand.35

In 1979, a Tanzanian infantry unit of about 500 soldiers backed by three T-55 tanks attacked and seized the Ugandan town of Lukoya. As they advanced in line down a narrow causeway, Libyan intervention force troops attacked them with 122mm rockets and then advanced with their own tanks. They, too, were stopped by indirect fire and an aggressive counterattack; the Libyans broke and fled.36



Soviet artillery, rockets, tanks, and armored vehicles played important roles in many of the well-recorded and not-so-well-recorded battles and skirmishes of the 1970s. By the middle of the decade, the amphibious BMP-1 and BMP-2 infantry fighting vehicles were abundant across Eastern Europe, the Middle East, Africa, and parts of South and East Asia. Both versions were generally viewed as reliable, effective, and easy to maintain.37 The BMP-2 was thinly armored, but it was fairly cheap, tracked, lightweight, could carry ten soldiers, and mounted a powerful 30mm cannon and a 7.62mm machinegun. A South African colonel with extensive experience in Angola and other regional conflicts war said: “As long as it is regularly greased and its water and oil kept topped up, the BMP-2 will accomplish everything that is expected of it, including lengthy safaris across the face of Africa.”38 Starting in the early 1960s, more than 40,000 BMPs were eventually built and distributed around the world.39 They remained in production and in regular use on battlefields in Syria, Ukraine, Libya, Iraq, Yemen, Nagorno-Karabakh, Ethiopia, etc. through the early 2020s.



GROUND COMBAT OBSERVATIONS AND INSIGHTS FROM 1980 TO 1989

Well over 1,000,000 combatants were killed and wounded in the more than thirty conflicts centered on ground combat throughout the 1980s. Perhaps 1,000,000 were killed in the 1980–1988 Iraq War alone.40 Intensive ground combat between the Soviets and their Afghan partner forces against the Mujaheddin in the 1980s probably resulted in more than 300,000 combatant casualties.41 Fog of war, poor recordkeeping, lack of free-press access to battlefields, and lying by government officials and nonstate groups ensured that these figures will never be accurate. But it is possible to break down the battles and some of the skirmishes in each of these conflicts to get a general sense of what caused these casualties. Most fighters on all sides probably were killed while on foot or in land vehicles by artillery, mortars, rockets, anti-tank missiles, machineguns, rifles, tank cannons, and mostly unguided aerial bombs and rockets.42

Most recorded casualties in this decade occurred in ground combat along the Iran-Iraq border between 1980 and 1988.43 Both sides engaged in continuous combined-arms combat with corps-level foot, motorized, and mechanized infantry divisions; armored divisions; massed rocket and tube artillery; surface-to-surface tactical missiles; and both fixed-wing and rotary-wing close-air support. Iranian and Iraqi troops dug elaborate trench and bunker networks, planted probably millions of land mines, employed hundreds of thousands of iron-sight rifles and machineguns, conducted amphibious assaults across lakes and rivers, and often engaged in multidivision battles across deserts and swamps. Starting in 1986 Iranian Revolutionary Guards employed Mohajer-1 and Ababil-1 surveillance drones to trace the Iraqi front lines, reportedly flying over 600 drone reconnaissance sorties through 1988.44

Both sides employed chemical munitions, and by the end of the war the Iraqis had fully integrated chemical agent shells, rockets, and aerial sprays into their supporting fires schemes. In the mountains of northern Iraq, the Iraqis were engaged in combat with both Iranian mountain troops and Kurdish insurgents. High-altitude infantry combat required laborious foot marches and dangerous heliborne assaults onto mountain redoubts. In these fights, altitude and steep terrain frequently stripped away even the remote possibility of applying massed supporting arms, leaving lightly armed infantry to engage mostly on their own merits.45

Some technologies remained static while others evolved during the Iran Iraq War and also in the two 1980s cases reviewed in chapter 4: Beqa’a Valley in Lebanon in 1982 and Cuito Cuanavale in Angola in 1987. Syrian forces defending the Beqa’a Valley entrenched their Soviet armor and artillery behind earthen revetments while Israeli armored and infantry forces pushed down main roads to engage the Syrians in World War II-style combined-arms fire. Meanwhile, Israeli drone operators spotted and marked Syrian positions for targeting, and Syrian pilots flying Gazelle attack helicopters destroyed Israeli tanks with French-supplied anti-tank missiles.

At Cuito Cuanavale, Angolan and Cuban forces dug into World War I-era trench lines backed by heavy artillery, rockets, and 1950s-era Soviet tanks, while UNITA and South African troops advanced in infantry-armor teams through rough terrain and minefields. Meanwhile, the South Africans were doing their best to gain advantage with their Seeker drones and laser-guided anti-tank missiles, and the Angolans and Cubans were firing their SA-7 and SA-8 antiaircraft missiles to fend off South African close-air and interdiction strikes.

Two other cases from the 1980s provide good insight into contemporaneous Western infantry and combined-arms ground combat tactics and technology: the Falkland Islands (Malvinas) War in 1982 and the U.S. invasion of Panama in 1989.46 British recapture of the Falklands required amphibious landings, foot marches through snow over high mountain passes, and channelized frontal attacks into dug-in Argentinian infantry protected by impenetrable rock outcroppings. At the battle for Goose Green, British infantry received fire support from an FA2 Sea Harrier fighter-bomber but primarily relied on their own rifles, 2-inch and 81mm mortars, machineguns, and grenade launchers to advance against Argentinian troops employing their own mortars, 105mm artillery, a recoilless rifle, and antiaircraft cannons firing on flat trajectory.47

In the 1989 invasion of Panama, the United States brought to bear large portions of its conventional arsenal including F-117 stealth bombers, AH-64 attack helicopters, special operations units, Marine Corps and Army infantry, an airborne assault, and light armor including Vietnam War-era M551 Sheridan tanks.48 But in terms of scale, the American ground combat operations in the 1980s—Lebanon from 1982 to 1983, Grenada in 1983, Panama in 1989, and several special operations skirmishes—paled in comparison to the 1991 Gulf War.



GROUND COMBAT OBSERVATIONS AND INSIGHTS FROM 1990 TO 2002

American-led coalition ground warfare against Saddam Hussein’s armed forces in Kuwait and Iraq in 1990 and 1991 dominates the global ground combat narrative from the 1990s. This is unsurprising and probably warranted. Nearly 1,000,000 ground and air troops employing thousands of armored vehicles, anti-armor weapons, advanced combat aircraft, long-range rocket and missiles, advanced electronic and antiaircraft warfare, and other technology faced off in a short but intense series of battles including the engagement with the Tawakalna Division described in chapter 4.

Embedded Western military historians ensured that the coalition perspective of the Gulf War would be recorded in explicit detail and then shared with the general public. After the war, Iraqi officers provided their perspectives in hundreds of hours of recorded interviews. An official American examination of the war generated a detailed five-volume accounting of every aspect of the campaign from logistics to air power to command and control.49 Hundreds of books and articles were written about the war from all perspectives.50 What, then, was the character of ground combat in the Gulf War?

As someone who fought in the war, has studied it as a government-funded researcher, and has interviewed combatants, I do not think this question has been answered in a way that provides holistic historical understanding. Instead, all of the differing perspectives on Gulf War ground combat sit gathering dust like scattered pieces in a long-unfinished puzzle. From the perspective of some airpower proponents—and particularly U.S. Air Force military-technical revolution advocates—there was no ground combat worth examining.

For example, in 2001 Air Force General David A. Deptula argued that the use of air power in the Gulf War signaled a change in the very nature of war. He allowed that ground forces “helped to protect Saudi Arabia and reoccupied Kuwait after the air campaign had paralyzed enemy systems” but were otherwise barely relevant. Deptula suggested there might be no need for ground forces in future wars.51 In contrast, Iraqi generals I and other researchers have interviewed in the years since 1991 stated that they lost primarily because they had weak will to fight.52 In their telling, coalition air power provided the nudge to encourage 120,000 already weak-willed Iraqis to surrender during the air campaign and another 80,000 to surrender during the most intensive part of the ground war.53 Still, well over 100,000 Iraqis survived coalition air attacks and stood their ground. Thousands of them counterattacked with their outmatched Soviet and Chinese ground systems and killed coalition troops.54

Perspectives on ground combat also differed within the coalition. At the various headquarters in Saudi Arabia, Europe, and the United States, ground combat between infantry and tank units was not immediately observable, while videos of airstrikes and drone footage of surrendering Iraqis flowed continually. Leaders and staffs in these headquarters came away from the war with their own conclusions about its character. On the ground, soldiers in tank units had a specific view of combat through their thermal scopes, while infantrymen who dismounted and fought on the desert sand experienced their own kind of combat. Pilots of F-117 stealth aircraft experienced ultrahigh-tech air war, while pilots of AH-1 Cobra attack helicopters and OV-10 observer planes experienced a more visceral type of gun-barrel air war run from paper maps.

Flat and open desert terrain gave the coalition troops with longer-range weapons and optics an advantage, while storm clouds, blowing dust, and oil smoke leveled that advantage for the Iraqis in many close-in fights. Ultimately, ground combat in the Gulf War had diverse and simultaneously occurring characteristics that defy homogeneity: lethal precision airstrikes along with old-school seat-of-the-pants close-air support; high-performing M1 main battle tanks with thermal sights and also older M-60A1 tanks with mid-century coincidence rangefinders; M2 Bradley IFVs with TOW missiles; and foot infantry engaged in desert trench warfare with iron-sight weapons.55

As in previous decades, big canonical cases like the Gulf War overshadowed tens of other important land wars and possibly thousands of instances of ground combat.56 The American debacle in Mogadishu, Somalia, in October 1993 and Russia’s own debacle in Grozny, Chechnya, 1994–1995 are probably the other best known cases. In Mogadishu, lightly armed American special operators and infantry were trapped in close urban combat with perhaps thousands of Somali fighters armed primarily with iron-sight AK-variant rifles and RPGs; the Americans were forced to withdraw.57

In Grozny, the Russians attacked with their BTRs, BMPs, and tanks in column into the urban terrain and were decimated by Chechen fighters with iron-sight AK-variant rifles, RPGs, and improvised explosives; the Russians were forced to withdraw and then effectively destroy Grozny with artillery.58 The combined American-Northern Alliance defeat of the Taliban in 2001 is commonly—and Biddle, I, and others argue, inaccurately—chalked up as a special operation rather than a conventional fight. It deserves elevation. In addition to the Tawakalna, Shusha, Cenapa Valley, and Grozny cases, I coded two other 1990s–2002 battles that are often overlooked: Kupres in Bosnia-Herzegovina in 1992 and Koshare (Košare) in Serbia in 1999. Both of these battles involved heavy combined-arms combat with armor, artillery, air support, and guided missiles, and at Koshare, drones and naval cruise missiles.



SIGNIFICANT DYNAMIC: SOVIET AND RUSSIAN MATERIEL AND DOCTRINAL PROLIFERATION

Perhaps no characteristic of 1945–2002 ground combat was more common than the appearance and employment of Soviet and then post-Soviet Russian military equipment, weapons, munitions, doctrine, and training. One or both combatants in twenty-two of the twenty-five cases I coded for this period used Soviet or Soviet knockoff gear.59

At the battle of Lang Son in 1979, Chinese and North Vietnamese soldiers killed each other with AK-47s or Type-56 knockoff rifles, RPG-7 or B-40 rockets, and nearly identical 122mm and 130mm artillery tubes.60 At the Battle of Afabet in Eritrea in 1988, Ethiopians and Eritreans killed each other with Soviet AKM/-47s, RPGs, KPV 14.5mm heavy machineguns, and 82mm mortars.61 Soviet, Chinese, Czech, post-Soviet Russian, and other factories turned out tens of thousands of BTRs and BMPs, T-54 through T-90 tanks, BM-21 multiple-launch rocket systems, SPG-9 recoilless rifles, MT-12 Rapira anti-tank guns, Mi-24 and Mi-35 attack helicopters, Su-25 Grach ground-attack planes, and everything else needed on a modern battlefield.62 Proliferation, capture, recapture, and redistribution of these systems were effectively uncontrolled.

Soviet gear often came with advisers who provided Soviet technical and tactical training. Military officers from across Africa, the Middle East, and parts of Latin America and Asia also attended Soviet military academies where they absorbed Soviet ground combat doctrine. The philosophy behind the design of the Soviet arsenal was also transmitted to non-Soviet end users. This can be summed as: All military equipment and weapons are disposable tools intended to be used, and if necessary used up, at high volume to achieve military objectives.63

The people who ride in the vehicles, fire the rifles, and launch the mortar shells also are disposable; they generally are unskilled or low-skilled and therefore in the cold calculus of some political and military leaders, easily replaced. This means that the mechanical tools of war can be designed for easy and low-cost mass production. Soviet tanks including the more advanced T-90 variants are relatively cheap, small, lightweight, and also more cramped and thinly armored compared to Western tanks. Crew survivability is at best an afterthought, even with bolted-on explosive-reactive armor (ERA).64 The purpose of the Soviet tank is to provide mobile firepower that happens to be somewhat protected, not mobile protected firepower. Any army employing Soviet tanks either embraces this design philosophy and therefore also high-risk acceptance for gear and people (e.g., Russia circa 2024) or it spends resources to make protective improvements (e.g., Ukraine circa 2014– and its protective modifications of its T-64BV tanks, etc.).



SIGNIFICANT DYNAMIC: CREEPING RISK AVERSION IN THE WEST

Soviet risk philosophy permeated most non-NATO ground combat forces around the world, and it remained generally consistent in the post-Soviet era. By contrast, Western ground combat forces—and particularly in the United States—had gradually slipped into a state of collective risk aversion by the end of 2002. Most observers attribute creeping risk aversion in the United States to defeat in the Vietnam War, reinforced by later failures in Lebanon and Somalia.65 In the Vietnam War, American commanders threw troops into battle as they did in World War II; casualty acceptance was generally high. In approximately ten years in Vietnam, the United States suffered over 58,000 killed and well over 100,000 wounded.66 Equipment loss acceptance also was high. For example, of the approximately 12,000 American helicopters employed in support of ground combat operations during the Vietnam War, possibly over 5,000 were destroyed and over 2,000 crew were killed.67

A range of factors coincided to translate these losses into rising risk aversion: the advent of televised combat, popular anti-war protests, lack of clear strategic objectives, lying by senior government officials, and so on.68 America’s traumatic departure from Vietnam in 1975, symbolized by a panicked and widely televised helicopter evacuation, compounded the shared sense of loss, waste, and failure.69 Loss without purpose begs the question of risk, so risk aversion and loss aversion became recurring, tightly interwoven themes in post-Vietnam conflicts. After the Vietnam War, mass casualty events generally correlated with plummeting national will to fight. When 241 American troops were killed in the Beirut barracks bombing in October 1983, the United States withdrew.70 When 18 Americans were killed in Mogadishu in the popularized Black Hawk Down incident in October 1993, the United States withdrew.71

Retired U.S. Army officer and research professor Richard A. Lacquement Jr. makes a compelling case that contemporary risk aversion in the American officer corps far exceeds public risk aversion.72 But he also makes clear this disparity is irrelevant to the outcome: Military risk aversion has influenced the ways in which Americans and some Western allies design equipment, train their ground combat forces, and employ those forces in war.73

For example, since the Vietnam War, Western tank design has been weighted heavily toward crew survivability and therefore exquisite per-unit cost and careful husbanding in combat; I dig deeper on tank design and risk aversion in chapter 9. And it is difficult to imagine American commanders allowing 50 helicopters, let alone 5,000, to be lost in any post-Vietnam conflict. By the late 1990s, ground combat involving Western military forces, doctrine, and equipment reflected many characteristics of risk-averse thinking. The military-technical revolution theories described in chapter 1—the pursuit of technological solutions that would allow victory with minimal combat or even without combat—were tailored for risk avoidance and therefore well suited to emerging American ground combat technological design and tactical application.



SIGNIFICANT DYNAMIC: THE CONSISTENT IMPORTANCE OF FUNCTION OVER FORM

Through World War II and to the end of 2002, the functions of ground combat remained effectively consistent. Combatants applied a mix of direct and indirect fires from the ground, air, and water to support the maneuver of ground forces to degrade the other side’s physical assets and people in order to annihilate them, force them to surrender, or to give up a piece of contested ground. Returning to Albert Manucy’s basic observation about the constant function of artillery—a tube launches a projectile in an arc from one point on the ground to another in order to smash things and kill people—the functional characteristics of ground combat from World War II through 2002 generally remained the same: Humans in vehicles or on foot aimed tubes to fire projectiles designed to smash enemy equipment or kill enemy soldiers. These tubes, projectiles, and vehicles took on evolving forms: The British Lee-Enfield rifle evolved to the L1A1 SLR, then to the SA80 rifle; the Soviet T-34 tank evolved to the T-55, then to the T-90 tank; the American M1A1 Bazooka evolved to the M72 LAAW and then to the AT-4 anti-tank rocket. But, with given case-by-case idiosyncrasies, the basic functions, purposes, and employment of all of these systems effectively remained constant.

In many cases, form and function both remained constant. World War II-era ground combat systems remained in use through and beyond the Cold War, and some remain in use in the mid 2020s. Most Cold War-era systems remained in common use well through 2002 and then well into what I have defined as the modern era of ground combat. Evolution of form—changes in and improvements to rifles, rockets, tanks, attack aircraft, sights, and so on—therefore occurred in parallel with the continuing use of older forms (equipment and weapons), not in sequence. In other words, a new capability did not always replace an older capability.

Good examples of this parallel evolution and employment occurred in the 1991 Gulf War, with Iraqi units employing both T-55 and more advanced T-72 tanks, and American units employing both 1960s-era M72 LAAWs and late-1980s-era AT-4 rockets.74 When advanced ground combat forces like the U.S. Army and the Soviet Army replaced weapons and equipment with newer models, they often transferred older models to allies and partners.75 This ensured a fairly consistent global distribution of ground combat materiel and recurrent appearances of large quantities of decades-old gear in cases through at least 2024.



TACTICAL CONTINUITY AND CHANGE

For the most part, ground combat tactics also remained consistent from the end of World War II through the end of 2002. Commanders massed infantry, armor, and artillery, and brought in close-air support to facilitate fire and movement onto ground objectives. Defenders dug trenches, built bunkers, emplaced mines, and counterattacked when they had the forces available. Terrain influenced tactics, and terrain often punished forces that ignored the realities of physical channeling, relative altitude, concealment, cover, and mobility.

For example, in Afghanistan the Soviet Army continued to move vehicle columns on isolated one-lane mountain roads long after mujaheddin forces had perfected high-to-low-ground, combined-arms ambushes with mines, machineguns, mortars, and rockets.76 Western doctrine like AirLand Battle and maneuver warfare increasingly emphasized dispersal and semi-independent operations in order to counter increasingly effective precision munitions, but at least in the cases reviewed for this book, there was little indication of substantive U.S. military organizational or tactical change from World War II.



EVOLUTION OF MOBILE FIREPOWER (WELL PROTECTED AND OTHER)

Arguably, the last evolutionary blip in tank design occurred in 1980 with the production of the M1 Abrams and comparable NATO tanks.77 Compared to the M60 tank it was designed to replace, the M1 was more survivable and lethal. But while its form and performance had improved, its function remained consistent with the M60 and the mid-century M4 Sherman.78 All tanks in 2002 looked and performed similarly to tanks produced at the end of World War II. They still operated on two tracks and (with few exceptions) had a rotating turret with a main gun and mounted machineguns, and they could still be destroyed by rockets, artillery, missiles, and mines.79 Light armor, including tracked models like the Soviet BMP, Israeli Achzarit, and American M113 and Bradley, and a wide array of wheeled armored vehicles both proliferated and evolved for increasing mobility, speed, and firepower. Whether or not tanks were present, light armor would play an important role in most of the post-2002 ground combat cases.



EVOLUTION OF ANTI-ARMOR WEAPONS

Recall that all of the components for development of improved anti-tank rockets and anti-tank guided missiles were designed, tested, and employed by the end of World War II. Command-guided missile technology had already been used in combat. Design improvements continued at a steady pace after the war. While the RPG became ubiquitous on global battlefields, rocket design evolved from the reloadable bazooka-style—really, a recoilless rifle—to disposable tubes (M72, RPG-26, etc.) with ever more lethal warheads. Anti-tank warheads effectively kept pace with armor design; no tank was impenetrable at any point during the interval period.

Anti-tank missiles evolved from manual, to semiautomated, to fire-and-forget guidance. Swedish designers recognized the weak top armor of most tanks and built top-down attack systems, starting in the 1980s with the Swedish RBS 56 BILL and advancing into the early 2000s with the RB 57 NLAW.80 The American fire-and-forget, top-attack FGM-148 Javelin also was designed in the late 1990s. By 2002, anti-tank missiles with basic designs dating back to the mid twentieth century were commonly mounted on trucks, tanks, light armor, helicopters, drones, and fixed-wing aircraft, and were commonly employed in ground combat by high-tech armies as well as insurgents.



EVOLUTION OF AIR SUPPORT

Fixed-wing support to ground forces remained fairly consistent in function, with uneven evolution in form. Successive generations of aircraft were more capable of delivering increasingly precise munitions onto ground targets. For example, the World War II-era American P-47 Thunderbolt propeller-driven attack aircraft mounting .50 caliber machineguns and unguided rockets evolved to the A-10 Thunderbolt II jet aircraft mounting a large electric gatling gun and laser-guided missiles.81 Technology for close-air support targeting also improved, with both air and ground laser designators and Global Positioning System (GPS) navigation allowing for precision ground strikes with minimized risk to aircraft and crew. However, while GPS was made universally available, most of these improved capabilities were limited to advanced and well-funded militaries.

Air-to-ground tactics also evolved unevenly. Well-organized point-of-contact coordination between ground and air teams remained rare. Even with the addition of attack helicopters in the post-World War II period, close-air support for ground troops in contact—even for advanced forces—remained a generally dangerous undertaking that frequently required visual target recognition by human pilots. Globally, unguided bombs, rockets, and guns probably were employed in much higher volume than precision munitions, and close-air support coordination probably was more often rudimentary than orchestral.82



EVOLUTION OF DRONES

Drone support to ground combat forces evolved unevenly through the interim period due to a complex mix of bureaucratic, technical, and cultural challenges.83 While the U.S. Air Force routinely employed aerial drones in the Vietnam War, flying thousands of sorties and losing over 200 unmanned aircraft in combat, the U.S. military remained focused on operational and strategic drone technology through the interval period.84 Soviet and Chinese indigenous investment in drone technology was negligible through 2002.85 This left a capability gap for smaller states engaged in high-intensity ground combat.

Driven by immediate need, Israel and South Africa invested in tactical drones specifically designed to support ground forces. Israel modified and employed American Firebee drones in the 1973 Yom Kippur War, built their own drone program, and employed drones in ground combat in 1982 and then in every conflict thereafter.86 South Africa built and employed the Seeker drone in ground combat in the 1980s.87 By the 1990s, the United States, United Kingdom, and other states had adopted Israeli designs for ground observation drones.88 With Israeli help, the United States developed and employed the Predator drone for observation in the 1990s Bosnia conflict, setting the stage for the widespread use of armed Predator drones in the post-2002 period.89 Global drone use was uneven through the interim period but (based on a nonempirical survey of cases) was becoming more commonplace through the 1990s. Ground drone design was, perhaps surprisingly, an afterthought through the interim period.



EVOLUTION OF THE RIFLE

Rifle technology, design, and employment barely evolved through 2002. Magazine-fed rifles employed toward the end of World War II like the German Gewehr 43 and Sturmgewehr 44 were no less technically effective than the Cold War-era AK-47, M-16, FN FAL, or Heckler & Koch G3. For example, the Gewehr 43 weighed approximately ten pounds and with its iron sights could be used to hit a human target at 500 meters. The American M-16A2 used by the Army and Marine Corps through the 1990s weighed approximately eight pounds and could also hit a point target at 500 meters. The M-16 had a large-capacity 30-round magazine, but the Gewehr 43 fired a large 7.92mm round that caused more damage than the M-16’s relatively light 5.56mm round.

To some extent, all rifles were (and arguably are still) a zero-sum mechanism. Changes in rifle design throughout the interim period were affected less by major technological advancements—none really emerged—than by periodic rebalancing between weight, range, caliber, accuracy, reliability, and magazine size. Infrared scopes were really the only significant technical adaptation applied through 2002, and for the most part all scopes remained specialist tools and not issued to regular infantry.



OTHER ADVANCES: SATELLITES, GPS, HELICOPTER MOBILITY, THERMAL IMAGERS

Through at least the 1990s, satellites provided strategic and in some cases operational intelligence; they effectively had no immediate impact on ground combat. Improved digitization of satellite data in the 1990s allowed for two important advances for ground combat.90 First, the implementation of GPS allowed for accurate and precise ground location and timing, which in turn allowed ground combat forces to constantly know their own locations and more effectively target enemy locations.91 And by the early 2000s, miniaturization of satellite ground stations from large vans to backpack-sized devices allowed for more reliable and secure tactical communication for remote ground forces engaged in combat.

Helicopter lift gave ground commanders greater mobility in rough terrain and opened up new options for tactical maneuver. Thermal imagers mounted on tanks, aircraft, and missile sights allowed shooters to spot and kill targets through smoke and against cluttered backgrounds. However, as useful as these technological advances were, none triggered revolutionary change in the function of ground combat. All of these capabilities have practical limitations, and all were and still remain vulnerable to technical countermeasures including GPS jamming and spoofing, antiaircraft artillery and missiles, and advanced multispectral camouflage and basic signature management behaviors.92



INTO THE MODERN PERIOD, 2003–2022

The next two chapters describe modern ground combat cases from the dataset. As in chapters 2 and 4, selected cases are used to present a diverse and sometimes converging range of observed characteristics. The descriptive cases that follow are neither necessarily representative of all ground combat during the whole period nor of any single five-year period. They will, however, give a fairly clear picture of the commonalities and idiosyncrasies in the characteristics of ground warfare from the World War II baseline, and more specifically since 2003.
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SIX
Modern Ground Combat from 2003 through 2012



This chapter and chapter 7 present a chronological survey drawn from the 423 nonrepresentative ground combat cases from the 2003–2022 period. Together, these two chapters set a descriptive basis for the data-focused analysis of the modern cases presented in chapter 8. I have broken down this twenty-year period into five-year increments starting in January 2003 and ending in December 2022.

Since we have no comprehensive accounting of all ground combat that occurred during this modern period (or, arguably, for any period in history), these 423 cases are necessarily nonrepresentative. No single battle or set of battles even within this bound set can possibly reflect the many complexities and disparities of the whole. With this known gap, I describe each five-year period and offer up what I intend to be a purposefully diverse sampling of brief battle descriptions from around the world.

Similarly to the 1945–2002 interim period, the modern period from 2003 to 2022 is best described through a double-helix narrative of evolutionary technical change and a nearly static continuity of function. Despite clear evidence of accelerating drone use in places like Ukraine, some battles fought in 2022 differed little from battles in 2003, or even from battles fought toward the end of World War II. One could scramble the chronological order of the 423 modern battles through 2022, strip out place names, and it would be quite difficult to determine if they had occurred nearer the beginning or end of the twenty-year span. Table 6.1 depicts the breakdown of total coded cases by frequency as they did occur across each five-year period:

I selected several cases per time period to highlight similarities and differences in ground combat characteristics. Each case highlighted in this chapter includes up to eight cited references, a general engagement location, combatants, inclusive dates drawn from the referenced sources, and a confidence rating.1


Table 6.1. Case Frequency by Period



	
Period


	
Count


	
~% of total







	
2003–2007


	
70


	
16%





	
2008–2012


	
89


	
21%





	
2013–2017


	
151


	
36%





	
2018–2022


	
113


	
27%







Given the disparity in available information and the quality of evidence from case to case, I applied a confidence rating of 1–3 to each case in the dataset. A rating of 1 indicates high confidence in the detail and reliability of the sources, 2 indicates gaps in detail or confidence, and 3 indicates a low-confidence case. I include some level-2 and -3 cases in these chapters to avoid reinforcing an endemic problem with the Western canon: Poor recording and reporting does not render a case unimportant. In fact, the existence of so many unknowns might make these cases relatively more important for the purposes of understanding global ground combat.2

This chapter and chapter 7 each present two of the four database time periods (ten years each). Along with the selected release of the database, further case descriptions will be posted online or in an annex to this book. Each case description is necessarily shorter than those in chapters 2 and 4 due to the inconsistent availability of detail from case to case.


2003–2007

Ground combat in Iraq from the initial coalition invasion in 2003 through the ongoing counterinsurgency campaign at the end of 2007 dominates the land-warfare narrative in this time period, overshadowing the often high-intensity combined-arms battles that took place across the Jaffna Peninsula in Sri Lanka, battalion-level operations in Afghanistan, and mountain warfare in Pakistan involving tens of thousands of soldiers. Table 6.2 aggregates the 2003–2007 cases by country from most to least.

Primarily American and British ground forces invaded Iraq in 2003, supported by Australians, Poles, and Kurdish Iraqis. American ground forces fielded the kind of hodgepodge of dated and cutting-edge equipment, weapons, and technology still found in every global army through 2024. Soldiers and Marines in the initial invasion were armed primarily with 1980s-era rifles, while a few lucky riflemen were given new turn-of-the-millennium scopes. Marines mounted up in 1960s-era amphibious tractors and then dismounted to fire modern Javelin missiles at Iraqi tanks. Hyper-advanced stealth aircraft flew overhead to drop advanced precision munitions on defensive positions, while 1960s-era AC-130 gunships provided pinpoint fires to soldiers on the ground. Opposing Iraqi units fielded mostly Soviet-era gear including ubiquitous AK-variant rifles, T-55 and T-72 tanks, multiple-launch rockets, and a grab bag of anti-tank and surface-to-surface missiles. Even as they made good use of their respective technologies, both sides employed tactics—forced-entry amphibious assault, tactical column ground attack up main hardball roads, block-by-block urban clearing operations, entrenched defense covered by fires—almost identical to those employed in World War II.


Table 6.2. Cases by Country, 2003–2007



	
Country


	
Count


	
Percent







	
Iraq


	
31


	
44%





	
Sri Lanka


	
9


	
13%





	
Somalia


	
8


	
11%





	
Afghanistan


	
7


	
10%





	
Lebanon


	
4


	
6%





	
DRC


	
3


	
4%





	
Pakistan


	
2


	
3%





	
Nepal


	
2


	
3%





	
Bhutan


	
1


	
1%





	
Liberia


	
1


	
1%





	
Chad


	
1


	
1%





	
Yemen


	
1


	
1%







I recorded fourteen cases from the 2003 invasion of Iraq, including the battles at Debecka Pass, al-Kut, al-Zubayr, Haditha Dam, al-Nasiriyah, and Baghdad International Airport. In the opening hours of the invasion, a combined coalition force attacked division-level Iraqi defensive positions on the al-Faw peninsula.


Al-Faw, Iraq, 2003: Level 1 Case3

Location: Al-Faw peninsula, Iraq

Combatants: UK (U.S.-led coalition) versus Iraq

Dates: March 20–April 5, 2003

A joint and combined force of UK Royal Marine Commandos and U.S. Navy SEALs conducted a heliborne assault to establish a foothold on the al-Faw Peninsula. Iraqi naval infantry put up limited resistance with small arms, while other Iraqi troops abandoned intact bunkers, artillery positions, and armor. Coalition Predator and Phoenix drones, fixed-wing aircraft including AC-130 gunships, and attack helicopters conducted aerial surveillance and close-air support, while naval vessels provided gunfire support. With a foothold on the peninsula secured, Commando and other UK forces pushed out reconnaissance units in light Scimitar reconnaissance vehicles and Land Rover trucks respectively armed with cannons and guided missiles.

An Iraqi mechanized infantry unit counterattacked down the peninsula with a battalion of T-55 tanks supported by artillery and mortar fire. Coalition aircraft dropped laser-guided bombs and destroyed a number of the tanks with air-delivered missiles, while recon units destroyed more tanks with Milan missiles. A squadron of Challenger tanks then joined the coalition force and pushed toward the town of Abu al-Khasib, which was defended by another Iraqi mechanized infantry unit. A close-range tank battle ensued, with T-55s losing out to the far more advanced and better-crewed Challengers. Iraqi infantry tried to swarm the tanks but were killed by coaxial machinegun fire. Commandos then advanced on foot into Abu al-Khasib with tank, helicopter, drone, and fixed-wing support. They engaged aggressive Saddam Fedayeen light infantry at close range and destroyed the Iraqis’ remaining T-55 tanks and a number of thin-skinned MT-LB armored personnel carriers.

Observations and insights from al-Faw, Iraq, 2003. No coalition troops were killed in the entire al-Faw operation. However, brief preinvasion fires did almost nothing to clear away Iraqi ground combat capabilities. Possibly two full battalions of T-55 tanks were left intact. Bad weather impeded aerial observation and strike during one period of the battle. Close-range fights by infantry-armor teams with near-constant air support were required to defeat these low-tier Iraqi defenders and militia.

Following the initial invasion of Iraq, coalition forces were dragged into a growing counterinsurgency battle against a diverse array of armed groups. Understandable Western fixation on the Iraq War pushed equally intensive—and in some cases, far more intensive—battles in Nepal, the DRC, and Pakistan into the shadows. Major 2004 battles at al-Fallujah, al-Ramadi, al-Najaf, Mosul, and others occurred generally in parallel with division-level combined-arms operations in the Wana area of Pakistan and light division-level infantry assault by Maoist rebels against an isolated Nepali Army mountain base at Beni.




Beni, Nepal, 2004: Level 2 Case4

Location: Beni, Myagdi District, Nepal

Combatants: Communist Party of Nepal People’s Liberation Army versus Nepal

Dates: March 20–21, 2004

Four brigades of People’s Liberation Army (PLA) infantry massed at the village of Lukum to prepare for a ground assault on the Nepalese Army positions at the Myagdi District headquarters at Beni. Approximately 3,400 Maoist troops and over 1,500 logistics porters were reorganized under what was effectively a division-level command. A full week was spent at Beni rehearsing the attack with sand-table walk-throughs, video intelligence, and field exercises. This task-organized light infantry division then conducted a weeklong foot march over mountainous terrain carrying their 2-inch and 81mm mortars, RPGs, AK-variant rifles, and both light and heavy machineguns. They crept in and established support-by-fire positions on the steep hills surrounding the ~450-man government force and then infiltrated teams of infantry into the perimeter in a daring night attack.

When the defending police and Army soldiers responded, the supporting fire positions lit up the town with heavy machinegun, rocket, and mortar fire. Infantry then poured in behind a wall of suppressive fire and closed on the defending troops. Teams of ten Maoists—about a squad—would fight intensively until they ran low on ammunition or suffered casualties, then a fresh squad would jump in to sustain momentum. They managed to surround the garrison, but Army helicopters (probably old Soviet Mi-8s) flew in, dropped much needed ammunition, and then bombed the Maoist troops in and around the town. Sensing a shift in momentum, the PLA division commander withdrew his forces under fire.

Observations and insights from Beni, Nepal, 2004. Both sides fought with equivalent basic infantry weapons, and the government troops might have been overrun if not for the intervention of the supporting helicopters. Attack aviation brought a new combined-arms component and a new attack angle—top-down—into the ground combat mix, effectively reducing the Maoists’ comparative ~3-to-1 numerical advantage in foot soldiers. Government helicopters all but eliminated the Maoists’ high-ground advantage.

Accelerating violence in Iraq through 2006, including major battles at Tala’afar, Turki, and al-Ramadi, continued to dominate Western headlines and the attention of military analysts. Meanwhile, heavy ground combat action continued across northeastern Sri Lanka. Rise of the Islamic Courts Union in Somalia and an Ethiopian-led intervention sparked monthslong ground combat battles and skirmishes in Mogadishu, Jowhar, Heliashid, Bay, and Galkayo. Taliban elements in Afghanistan recuperated from their 2001–2002 defeat and had to be destroyed en masse by Canadian-led forces in Panjwaii, foreshadowing heavier fighting to follow.

In the same period, ground combat flared and ebbed across the DRC, Nepal, Chad, Yemen, and elsewhere. Israel’s ill-fated invasion of Lebanon in 2006, and their engagements at Maroun al-Ras, A’aita al-Shab, Wadi al-Hujair (Wadi al-Saluki), and Bint Jbeil, offered an opportunity to compare their new maneuver-warfare army to the 1982 battle at Beqa’a Valley. The Mogadishu and Bint Jbeil cases follow.



Mogadishu, Somalia, 2006: Level 2 Case5

Location: Mogadishu, Somalia

Combatants: Islamic Courts Union (ICU) versus ARPC6

Dates: May–July 2006

In an ongoing struggle for control of Mogadishu, and for all of Somalia, the al-Qa’ida-affiliated ICU fought against the warlord network organized under the ARPC. Both groups were conglomerations of various militias, each with separate command and control but all well-armed with AK-variant rifles, a range of light and medium machineguns, RPG rockets, 60mm and 82mm mortars, pickup trucks with mounted heavy machineguns and antiaircraft artillery cannons, and in some cases indirect-fire rocket launchers and 122mm artillery. A chaotic swirl of skirmishes unfolded over the course of nearly three months, with intensive fighting in the urban core in Mogadishu and in the surrounding countryside.

Combatant units defended sections of the city by throwing together barricades made out of cars, tires, earth, and debris to prevent fast-moving pickup-truck assaults by opposing forces. Mortar, artillery, and rocket fires were probably employed in loose coordination with advancing and defending infantry and not with the kind of precise communication and timing practiced by professional ground combat forces. In many cases, stray indirect-fire rounds hit civilian areas. Despite almost running out of ammunition during the long-running battle, the ICU was able to force the warlords out of Mogadishu by July 2006.

Observations and insights from Mogadishu, Somalia, 2006. This is a level-2 case, which means that the publicly available details of the battle are limited and incomplete. Order of battle—units, equipment, weapons, organization—for both sides was not well recorded, and it was difficult to track the location and actions of specific groups through and around Mogadishu during the course of the battle. Instead, public records allow for a general understanding of the ebb and flow of ground combat, with some explicit incidents (in this case, fighting around a hotel and barracks) standing out.



Bint Jbeil, Lebanon, 2006: Level 1 Case7

Location: Bint Jbeil, Nabatia, Lebanon

Combatants: Israel versus Lebanese Hezb’allah

Dates: July 23–August 11, 2006

A mixed force of Israeli mechanized infantry centered on the 51st Reserve Brigade and the 35th Paratroop Brigade attacked to clear the town of Bint Jbeil of defending Hezb’allah forces. Forecasting the assault, Hezb’allah reinforced its troops in the town with special forces and additional cadre, massing about 250 troops with mortars, rockets, machineguns, mines and improvised explosive devices (IEDs), and Soviet-era anti-tank missiles. Israeli troops attacked upward into the high ground in Achzarit and M113 APCs backed by Merkava tanks from two brigades and supported by 155mm artillery, attack helicopters, and observation drones. Paratroopers were helilifted onto the high ground on the flanks of the advancing infantry.

As the 51st and attached units moved forward, they ran headfirst into Hezb’allah defenders and engaged in a close-range fight. Anti-tank missiles streaked out from the hillside and destroyed at least two Merkavas while the Hezb’allah screening force withdrew into better-prepared defenses. Dismounted Israeli troops pressed ahead but were met with intensive fire within hand grenade range. The battle devolved into a close-quarters rifle, machinegun, and grenade battle, with Hezb’allah mortars and rockets landing among the Israeli infantry. At the same time, Israeli artillery and helicopter attacks took their toll on the defenders. Another Merkava was lost to a large IED, stalling the tank advance. Paratroopers moved in to support the 51st and helped to beat back a Hezb’allah counterattack, allowing the Israelis to gather up their dead and wounded and evacuate by helicopter and APC. Several skirmishes at Bint Jbeil over the following days resulted in no ground changing hands. Hezb’allah held the town.

Observations and insights from Bint Jbeil, Lebanon, 2006. Prepared defenses on the high ground manned by aggressive and well-trained troops with combined-arms capabilities can be taken, but usually only at high cost. Israeli tanks were forced to push forward in the open, making them vulnerable to anti-tank missile and rocket fire. Civilians in the town prevented the Israelis from massing fires to disrupt the anti-tank teams, so the infantry had to move in with limited direct-fire support. In my analysis of this case, infantry then won or lost based on their most fundamental capabilities, presence of mind, and will.

As 2006 bled into 2007, thinly spread coalition forces in Afghanistan found themselves on the defensive in Helmand and Kandahar Provinces. Violence in Sri Lanka peaked with relentless combined-arms engagements back and forth across the Muhamalai Defensive Line and amphibious assaults along the Jaffna coast. Coalition forces in Iraq took advantage of their surge in forces to engage insurgents in al-Basra, Ba’aquba, Baghdad, and al-Najaf. Skirmishes and major battles between light and heavy forces continued across Somalia.

Quietly, with limited outside observation, combined-arms fighting flared in the Sa’ada Governorate of Yemen. In sub-Saharan Africa, government and militia forces fought for control of the Masisi Highlands in the DRC. These following three cases—Sa’ada Yemen; Chora, Afghanistan; and Thoppigala-Narakamulla, Sri Lanka—are nonrepresentative but indicative of the perhaps surprising scale and intensity of combat in conflicts commonly described as insurgencies or civil wars.



Sa’ada, Yemen, 2007: Level 3 Case8

Location: Sa’ada Governorate, Yemen

Combatants: Yemen versus Ansar Allah (Houthis)

Dates: January–June 2007

From early to mid-2007, the Yemeni Army attempted to suppress and destroy the burgeoning Houthi resistance across the Sa’ada Governorate. Army commanders deployed probably brigade-level combined-arms units fielding Soviet infantry weapons and T-55 and T-62 tanks, BMP-1 infantry fighting vehicles, BTR-variant armored personnel carriers, at least 122mm and 130mm artillery, 122mm multiple-launch rocket systems, and both fixed-wing and rotary-wing air support including Mi-8 helicopters with mounted rocket pods. Houthi fighters defended with their own Soviet infantry weapons including AK-variant rifles, machineguns, RPGs and mortars, antiaircraft guns mounted on trucks, and probably also T-55 tanks, artillery, and rockets.

Army units engaged Houthi elements with indirect fires and then moved in their armor-heavy units to try to pin and destroy the more mobile Houthi forces. Houthi units probably tried to maintain control of the terrain from the high ground, shooting down into advancing Army units from ridgelines. Yemeni Mig-29 fighter-bombers and probably Su-25 attack aircraft conducted mostly unguided bombing runs against Houthi positions throughout the battle. Negotiations temporarily halted the fighting in mid-2007.

Observations and insights from Sa’ada, Yemen, 2007. In the Sa’ada level-3 case, video evidence and news reporting provided enough information to show that the Army fielded mechanized forces, artillery, and aircraft against more lightly armed Houthi units, and these sources provided some insight into the course of events. But even the Arabic-language news sources from Yemen provide almost no explicit details of this large-scale, long-running battle. It looks like tens of thousands of soldiers employing tanks, artillery, rockets, and close-air support engaged in heavy combat for months on end across Sa’ada, but more and better evidence is needed.



Chora, Afghanistan, 2007: Level 1 Case9

Location: Chora, Afghanistan

Combatants: The Netherlands (U.S.-led coalition) and Afghanistan versus the Taliban

Dates: June 16–19, 2007

Through May and into early June 2007, Taliban forces massed in Uruzgan Province, Afghanistan, with the probable intent of overrunning the coalition combined force at Chora. This Dutch-led contingent included adviser teams, organic intelligence and surveillance assets, special operations forces, Afghan National Army troops with unarmored Ranger trucks, and a Dutch battlegroup centered on the 42 Armoured Infantry Battalion employing YPR-variant fighting vehicles (an up-gunned M113 APC), other light armor, and backed by Panzerhaubitze 2000 (PzH2000) 155mm self-propelled artillery, drones, and a full range of available coalition strike aircraft. Through mid-June, Taliban platoon and company-level elements of up to, or over, one hundred troops conducted combined-arms attacks with AK-variant rifles, machineguns, recoilless rifles, mortars, and 107mm indirect fire rockets.

On June 16, a reinforced company of about 200 Taliban—and perhaps up to 1,000 Taliban—conducted a massed attack on Chora, engaging the defenders with combined mortar, rocket, and direct fires while infantry advanced closer to checkpoints and defensive positions. Dutch troops dug in to the defense and on June 17 fired back with 155mm artillery and called in nearly thirty airstrikes with precision munitions. Undeterred, on June 18, the Taliban pressed their attack and maneuvered on foot and with pickup trucks to circle in on the now reinforced defenders. Heavy fighting continued for several hours but tapered off in the evening. On June 19, the Dutch pushed out of their defensive positions, took the high ground, and pressed their combined infantry forward. The Taliban retreated.

Observations and insights from Chora, Afghanistan, 2007. High ground played an important role for both sides, with the Taliban attempting to seize the high ground and deny it to the defenders, and the Dutch employing high-ground positions to make best use of their longer-range weapons including electro-optical and thermal-sight-targeted armored vehicle cannons and heavy machineguns. Precision-fire support guided by drone and ground observation helped to break up Taliban attacks, killing perhaps fifty of the attackers in the process. However, the Taliban continued to fight until they culminated, probably as ammunition ran low and as Dutch reinforcements increased the volume of defensive fires.



Thoppigala-Narakamulla, Sri Lanka, 2007: Level 2 Case10

Location: Thoppigala-Narakamulla, Sri Lanka

Combatants: Sri Lanka versus Liberation Tamil Tigers of Eelam (LTTE)

Dates: June 22–July 11, 2007

Tamil Tiger units had long maintained a well-entrenched network of basecamps across the jungle in an area anchored by a prominent mountain called the Baron’s Cap. Army mechanized infantry advanced to clear this relatively flat jungle terrain in BMP-1s and BTRs, supported by (probably both) Type-69 and T-55AM2 tanks, artillery, rockets, and both fixed-wing and rotary-wing close-air support. Tiger defenses were well established, with log and metal-beam bunkers, fixed machineguns, and some antiaircraft artillery cannons overlooking minefields. Defending Tiger units also sustained foot mobility across their interior lines, quickly responding to Army advances in differing sectors and executing some local counterattacks.

Videos show Army infantry advancing on foot and in armored vehicles while tank gunners provided covering fire with machineguns and cannons. Army artillery, rockets, and mortars were used extensively to soften up the Tamil defenses and reduce infantry casualties. As they did in other offensive operations from 2006 onward, the Army probably employed commando teams for infiltration and assault operations, limiting the kinds of costly frontal assaults by regular infantry that had marked earlier operations. Tiger infantry fought aggressively from their bunkers and from interlocking trenches, in many cases dying in place. Army units pressed through and eventually cleared the Tigers’ Beirut Camp at Thoppigala, ending the battle.

Observations and insights from Thoppigala-Narakamulla, Sri Lanka, 2007. At least in the cited sources there was no reported drone or ATGM use during this operation. But the Sri Lankan Air Force probably routinely flew drones for observation in 2007. So, this is one of many cases in which drone use may have gone unreported. Still, even the low-level jungle canopy provided good concealment of the Tamil defenses, probably requiring extensive foot-mobile reconnaissance. Bunkers reinforced with overhead cover, and particularly those with metal beams, survived pre-assault artillery and rocket barrages and had to be cleared out by infantry. Improvised explosives and mines probably limited and channelized Army movement to some extent. Flat terrain worked to the advantage of the attackers, allowing armor to move forward despite dense vegetation.




OBSERVATIONS AND INSIGHTS FROM 2003 TO 2007

With only seventy cases, this period had the fewest well-recorded, distinct ground combat events of any period through 2022. However, there were daily engagements between the U.S.-led coalitions and insurgents in Iraq and Afghanistan, effectively constant back and forth between the Sri Lankan Army and the Tamil Tigers, and probably hundreds, if not thousands, of unrecorded cases of ground combat in Yemen, Somalia, Chad, and other parts of the world. Most of these events went unreported in the public domain or are anchored by fewer than four basically reliable and independent sources of information (my floor for case coding). In this period and in all of the remaining periods in the database, often intensive combat in sub-Saharan Africa was poorly recorded, frequently to the point that cases could not be included. Even those African cases included in the database drew from limited public evidence.

For example, in 2004 a major battle was fought between the DRC armed forces and the Rally for Congolese Democracy (RDC) for control over the city of Bukavu.11 RDC forces conducted what amounted to an amphibious assault in small boats across the Rusizi River and Lake Kivu and engaged in basic combined-arms combat—direct fire, mortars, and rockets—until they were pushed out of the city. This case may offer important insights into modern ground combat, but Bukavu DRC 2004 and similar cases in the DRC receive thin public coverage in all relevant languages.



2008–2012

I coded a total of eighty-nine cases of ground combat from the beginning of 2008 through the end of 2012. The volume of publicly available evidence on ground combat cases grew unevenly but significantly from the end of 2007 as social media use increased the volume and retention of some data. However, reporting volume did not translate directly into increased detail or more reliable evidence. A great many of the social media links remaining from this time period are now dead, and—at least in my reading of the case evidence—as the volume of information increased, reporting detail and reliability decreased.

Incidents of circular reporting exploded from 2008 onward: A single source of information would be repeated tens or in some cases hundreds of times on multiple websites and social media platforms, giving the false impression that a high volume of reliable evidence existed below the surface of the hyperlink deluge. While the proliferation of available information during this period was to some extent smoke and mirrors, the actual volume of global ground combat almost certainly did increase.12 The Arab Spring in 2011 resulted in a spike in ground combat events from Syria, Libya, Yemen, and other Middle Eastern and North African countries.

Table 6.3 lists the number of battles by country and the relative combatant type. What would go on to become a raging land war in Syria was just heating up; even the dominant nineteen Syria ground combat cases in this time period pale in comparison to the sixty-six Syria cases in the 2013–2017 period. Next in frequency, the American-led surge of forces and renewed focus on defeating the Taliban generated an upswing of combined-arms warfare in Afghanistan. In third place, rebellion in Libya threw together tens of thousands of loosely organized troops armed from the state’s vast stockpiles of Soviet-Russian hardware, while NATO piled on with airstrikes and naval gun and missile fire. By comparison, the remaining coded cases in this table (in Myanmar, Ivory Coast, etc.) appear almost as afterthoughts.

These apparently lesser cases might in fact be the tip of an iceberg of unrecorded or poorly recorded cases from this period. At least twenty-three other ground combat battles—and probably many more—took place around the world from 2008 to 2012.13 Barely observed violence raged on across Africa and South Asia, with many cases that might be unearthed by further research. The details of some of these battles probably are lost to history. We know that ground forces fought each other at Rwindi in the Democratic Republic of the Congo; at Massaguet and Tamassi in Chad; at Kidal and Idelimane in Mali; Orakzai-Karram and Shangla in Pakistan; and Pangwa in Myanmar, but we don’t know much about each case or adjacent battles. These poorly recorded and hidden cases should be kept in mind as we work to better understand modern warfare.

Ground combat in Iraq ebbed at the tail end of the American troop surge, though the Iraqi Army undertook a major operation against Jaysh al-Mahdi fighters in Basra in 2008. Israel launched a division-level ground assault into Gaza; heavy urban combat there left more than 1,000 dead. Preceding and immediately following the American surge in Afghanistan, violence in that country accelerated with major battles at Wanat, Ala’Saye, Kamdesh, Marjah, Sangin, Ganjgal, Jelawur, Zhari, Derapet, and others.


Table 6.3. Cases by Country, 2008–2012



	
Country


	
Count


	
Percent







	
Syria


	
19


	
21%





	
Afghanistan


	
16


	
18%





	
Libya


	
10


	
11%





	
Somalia


	
7


	
8%





	
Mali


	
6


	
7%





	
Sri Lanka


	
5


	
6%





	
Pakistan


	
5


	
6%





	
Iraq


	
3


	
3%





	
Yemen


	
3


	
3%





	
DRC


	
3


	
3%





	
Chad


	
2


	
2%





	
Sudan


	
2


	
2%





	
Palestinian Authority


	
1


	
1%





	
Abkhazia


	
1


	
1%





	
South Ossetia


	
1


	
1%





	
Comoros


	
1


	
1%





	
Myanmar


	
1


	
1%





	
Libya-Tunisia


	
1


	
1%





	
Thailand-Cambodia


	
1


	
1%





	
Ivory Coast


	
1


	
1%







Heavy fighting raged across the Northern Province of Sri Lanka as the national army pressed home its final offensive against the Tamil Tigers. Battles at Vidattaltivu, Mannar, Muhammalai, and Puthukkudiyirippu-Ananthapuram set the stage for the end of the Sri Lankan civil war. Of particular interest to Ukraine War watchers, Russia and its Abkhazian proxies conducted a limited combined-arms offensive in the Upper Kodori Valley and at Tskhinvali-Gori in South Ossetia.



Tskhinvali-Gori, South Ossetia, 2008: Level 1 Case14

Location: Tskhinvali-Gori, South Ossetia

Combatants: Georgia versus Russia

Dates: August 8–12, 2008

Georgian mechanized infantry forces advanced into South Ossetia to establish control over claimed territory, while Russian and South Ossetian separatists pushed back to cement their own claims. A reinforced, tank-heavy Russian mechanized infantry division with special operations forces attacked in column through a tunnel pass to engage a thinly spread Georgian division that had pushed out from the edge of Tskhinvali city into hilly forest terrain. At first, Georgian troops were able to spot and target Russian columns with drones, precision-guided munitions, and artillery fires including cluster munitions launched from BM-21 MLRS. Russian commanders continued to press forward down hardball roads in column without deploying to the flanks, exposing their columns to Georgian ambushes. Lack of effective global positioning technology rendered the Russians’ own precision munitions ineffective.

But in short order the Russians imposed their will on the Georgians by massing artillery, rocket, air, and naval missile fires, and by sustaining their forward momentum despite taking what should have been sobering losses in the first day of combat. Georgian armor and infantry teams employed more advanced technology than the Russians—night vision, thermal imaging, explosive-reactive armor, and so on, all lacking in the Russian inventory in 2008—but the Georgian troops gave up their relative technical and tactical advantages as they lost their will to fight. After the first day of the war, Georgian leaders grounded their own small air force to prevent its destruction, ceding the air to Russian attack helicopters and Su-25 ground-attack planes. Facing a much larger combined-arms force, under heavy fire, and with dwindling support, many Georgians abandoned their equipment and fled.

Observations and insights from Tskhinvali-Gori, Georgia, 2008. Russian commanders blindly followed their own doctrine, exposing their armor and infantry to probably unnecessary risk. If the Georgians had been better able to mass fires on the roadways, they might have stopped the Russians cold, or at least given their own infantry a chance to set in more effective defenses. Russian commanders also (arguably) employed South Ossetian militia as cannon fodder to help locate and target the Georgian front lines.

Pakistan undertook several major operations to root out Tehrik-e-Taliban Pakistani (TTP) and other militant groups from South Waziristan. Up to corps-level Army units backed by the Pakistani Air Force engaged militants at Inayat Qilla, Bai Cheena, Mamund, Khazai Sar, Damadola, and across the Swat Valley from mid- to late 2009.



Swat Valley, Pakistan, 2009: Level 1 Case15

Location: Swat Valley, South Waziristan, Pakistan

Combatants: Pakistan versus Tehrik-e-Taliban Pakistan

Dates: June–December 2009

In Operation Rah-e-Nijat the Pakistani Army conducted a corps-level combined-arms operation to clear the Swat Valley of Taliban fighters and to gain control of the civilian population. Ground combat operations proceeded along three axes spearheaded by the 7th, 9th, and 14th Divisions. Each division attacked from different directions in order to pin, surround, and destroy defending Taliban forces. Pakistani Air Force fighter-bombers preceded the ground movement, striking targets that had been identified through drone and other aerial reconnaissance. Each division then advanced from village to village along the lowland corridors, attacking down roads and through farmland with infantry-armor teams led by (probably Type-69 and T-55) tanks. Mechanized infantry moved in M113 armored-personnel carriers, while Army fire support teams provided multiple-launch rocket, heavy mortar, 122mm, 130mm, and probably 152mm artillery fire.

Taliban forces defended from prepared compound defenses in the lowlands and also from elevated redoubts that had to be cleared by Pakistani heliborne infantry. Cobra attack helicopters provided infantry commanders with close-air support during the advances. Some of the higher-elevation fights still required uphill infantry assaults. Taliban positioned 12.7mm heavy machineguns on elevated terrain to kill the Pakistani helicopters, but the Air Force successfully bombed most of these positions to free up the lower-level airspace. Operations culminated with the seizure of most towns in the valley and the temporary dissolution of the TTP forces.

Observation and insights from Swat Valley, Pakistan, 2009. At least based on Pakistani sources it appeared that the infantry commanders were able to smoothly coordinate close-air support, but it is not possible to tell the degree to which the Air Force F-16s and AH-1 attack helicopters were responsive to local, tactical ground control. The Pakistanis might have been closely coordinating aerial fires like the Marines at Inchon, or they might have received loosely coordinated support like the Soviets at Mutanchiang.

Civil war in Myanmar erupted in the late 2000s and accelerated through the early 2010s. This has been and remains through 2024 a dispersed, localized conflict driven by a wide array of ethnic, socioeconomic, and political grievances. Rugged jungle, forest, and mountain terrain complicates movement, logistics, and fire support for both sides. Anti-junta militant groups in the early 2010s were lightly armed but well organized. As they captured weapons from junta forces through the mid-2010s, they became increasingly powerful and effective. The battle at Myawaddy-Three Pagodas pass is illustrative of some of the earlier fighting.



Myawaddy to Three Pagodas Pass, Myanmar, 2010: Level 2 Case16

Location: Myawaddy to Three Pagodas Pass, Myanmar

Combatants: Democratic Karen Buddhist Army (DKBA) versus Tatmadaw

Dates: November 8–28, 2010

Karen rebels of the Democratic Karen Buddhist Army (DKBA) 906 Battalion and possibly other rebel groups attacked and seized Myanmar junta military positions in and around the town of Myawaddy and in the Three Pagodas Pass. Myawaddy is a small city, with surrounding farms giving way to dense vegetation and steep hills of the Three Pagodas Pass to the west. Karen fighters organized in probably platoon-sized elements with mortar support. They both attacked and defended with light Soviet-Russian and American-built arms including a mix of AK-variant and M-16-variant rifles, 60mm and 81/82mm mortar, and RPG-variant rockets.

Tatmadaw soldiers counterattacked in force against what appeared to be fairly dispersed DKBA elements, pushing into Myawaddy with light infantry armed with a mix of rifles and RPG-7s and backed by light artillery and probably 122mm rockets. After clearing Myawaddy of the Karen small units, junta forces pushed up into the more difficult terrain of the hilly (mountainous) Three Pagodas Pass. Karen fighters defended this terrain with infantry and mortars, but the attacking junta forces were reportedly able to advance into the high ground and seize a major DKBA base, bringing the organized fighting to a temporary halt.

Observations and insights from Myawaddy to Three Pagodas Pass, Myanmar, 2010. Based on limited video evidence, street fighting in Myawaddy resembled similar engagements in other cases: Infantry with rifles, machineguns, and rockets spotted and attacked each other block by block. Jungle combat had to have taken place at fairly close range given the density of vegetation and steep, uneven terrain. Junta airpower (possibly including drones) might have played a role in this fight, but there was no clear record of air support in the cited sources.

Global incidents of ground combat increased through 2011 as the Arab Spring unleashed chaos and, in many cases, well-coordinated combined-arms violence across parts of the Middle East and North Africa. Malian and French forces battled an array of militant groups at Tessalit, Ménaka, Aguelhok, Kidal, and Gao, and others. Engagements continued on and off in Chad, Somalia, and also in Iraq where brigade-level Iranian and Kurdish forces clashed in the mountains at Qandil. Yemen’s civil war thrust tens of thousands of combatants into almost continuous ground combat and drew in high-order technology and fire support from Iran and Gulf Arab states.

NATO directly supported the rebellion against the Libyan regime in 2011. I coded battles in the initial uprising at Bin Jawad, al-Breeq’e, Ajdabiya, Misrata, Kikla, al-Qawalish, Tripoli, al-Zawiya, and Sirt.



Sirt, Libya, 2011: Level 1 Case17

Location: Sirt, Sirt Region, Libya

Combatants: National Transitional Council and NATO versus Libya

Dates: September–October 2011

Late in the 2011 war, the Libyan rebels, organized under the National Transition Council (NTC), massed considerable armaments and irregular infantry, then pressed in to destroy the last elements of loyalist resistance. Three major rebel fronts with probably thousands of troops advanced on the dense urban terrain of Sirt, moving over low-rolling desert and into the urban ring with T-55 (and possibly T-62) tanks, BMP-1 infantry fighting vehicles, heavy mortars, a wide array of multiple-launch rocket systems, technical pickup trucks with antiaircraft guns, artillery, and a full complement of Soviet-Russian small arms: AK-variant rifles, RPG-7s, machineguns, 60mm mortars, and so on. Rebel troops improvised from government arms warehouses, fixing aerial rocket pods and even what looked like an 85mm artillery piece on light trucks.

Despite long odds of success and incessant NATO airstrikes, loyalist troops put up a tenacious defense of Sirt, employing the same weapons and equipment as the rebels. At one point they may have fired an R-11 Zemlya (SCUD) surface-to-surface missile at rebel troops.18 Neither of the opposing ground forces were terribly well organized, so the battle for the city devolved into a running series of skirmishes with rocket, mortar, and machinegun exchanges accompanying rapid light infantry advances down wide avenues and alleyways. Tanks and BMPs provided heavy direct firepower for the attacking rebels as they reduced loyalist defensive positions on the ground and in tall buildings. NATO fixed-wing reconnaissance aircraft and drones spotted and helped strike loyalist targets throughout the battle and the siege that preceded the final assault. The battle ended with the death of Libyan leader Ma’amr al-Qadthafi.

Observations and insights from Sirt, Libya, 2011. The impact of interdiction strikes and aerial reconnaissance on this battle is difficult to assess through unclassified sources. NATO had continually attacked loyalist targets in and around Sirt since March 2011, degrading defenses well before the final assault began in September.19 Drones played an active role in targeting, but so did fixed-wing observation aircraft like the CP-140 Aurora maritime patrol aircraft and fighter-bombers. In turn, the loyalists also flew limited air sorties before most of their planes were destroyed, and a large number of their pilots defected to the rebels.

Well-publicized engagements in Mali in 2012 overshadowed significant battles on the Arabian Peninsula (e.g., Zinjibar and Ja’ar, Yemen), the Horn of Africa (e.g., Wabho, Mogadishu, and Garabaharey, Somalia), and sub-Saharan Africa. South Sudan and Sudan battled for control of Hejlij-Pandthau in the spring of 2012, while DRC military units fought with up to brigade-sized elements of the March 23 Movement and (possibly) Rwanda at Kubumba, Goma, Sake, and other locations in North Kivu Province. The Hejlij-Pandthau and Goma battles highlight some of the 2012 combined-arms ground combat events that were at best peripheral to Western awareness.



Hejlij-Pandthau, Sudan, 2012: Level 2 Case20

Location: Hejlij-Pandthau, Sudan21

Combatants: South Sudan and Justice and Equality Movement militias versus Sudan

Dates: March–April 2012

Ground combat elements of the South Sudanese defense forces attacked and seized the town of Hejlij and its oil facilities in a disputed area along the Sudan-South Sudan border. South Sudanese T-55 and T-72 tanks fixed with explosive-reactive armor tiles led the advance, with light motorized infantry taking the ground with Soviet-Russian infantry equipment, 107mm multiple-launch rocket systems, and technical pickup trucks. Sudanese soldiers reportedly fled their entrenched positions without putting up significant resistance. They left behind trenches and bunkers lined with heavy machineguns, recoilless rifles, and other equipment.

Southern forces held Hejlij for about a week while the Sudanese armed forces mobilized a counterattack force spearheaded by their own T-55 tanks and supported by cannon artillery and multiple-launch rocket systems. Sudanese fixed-wing fighter-bombers attacked the South Sudanese forces consolidated in and around Hejlij, destroying some of their armor and armed pickup trucks as the Sudanese ground forces advanced from bases in the north of the country. South Sudanese troops advanced to meet the counterattack force north of Hejlij, and a series of battles ensued between armored columns and the motorized infantry forces. Sudanese Mig-29s conducted a number of unguided bombing attacks against South Sudanese positions, and the counterattack force expanded the front around Hejlij in what might have been an effort to encircle the defenders. The South Sudanese troops withdrew, leaving the town and the oil facilities in Sudanese hands.

Observations and insights from Hejlij-Panthau, Sudan, 2012. Limited training, uneven officer qualifications, poor tactical communications equipment, and the integration of unreliable mobilized and militia troops into regular formations appeared to constrain the tactical flexibility of commanders on both sides. Lack of aerial reconnaissance or effective ground reconnaissance further limited tactical options. Decent generalship allowed for basic flank attacks.



Goma, Democratic Republic of the Congo, 2012: Level 2 Case22

Location: Goma, North Kivu Province, DRC

Combatants: M23 and (probably) Rwanda versus Democratic Republic of the Congo

Dates: November 16–19, 2012

Thousands of motorized and possibly mechanized (BMP-1) infantry of the March 23 (M23) movement, in all likelihood reinforced by nonuniformed soldiers from the Rwandan armed forces, attacked through the province of North Kivu to seize the city of Goma from defending soldiers of the Armed Forces of the Democratic Republic of the Congo (FARDC, or Army). Attacking infantry were equipped with night-vision equipment, rockets, AK-variant rifles, RPG-7 rockets, machineguns, and mortars up to 120mm, and possibly some cannon and rocket artillery. Army forces attempted to stave off the impending attack on the regional capital, Goma, and were rolled flat by the advancing M23 ground force. Some United Nations observer attack helicopters may have attempted to provide fire support for the Army in this outskirts battle, but by the time M23 made it into Goma, the UN had removed itself from the fighting. This left lightly equipped and probably demoralized Army troops to hold back the surging attack force.

The M23 commanders reportedly sent in columns of ground reconnaissance teams to expose defensive positions and help plan the final assault. Heavy fighting between infantry units ensued on the streets of Goma, with troops employing direct-fire weapons and engaging in artillery and rocket exchanges. Indirect fire impacted civilian areas, indicating poor accuracy by troops on both sides of the battle. Army troops tried to hold on, but by the time the M23 main body forced its way into Goma, the fight was over. The Army withdrew, ceding the city.

Observations and insights from Goma, Democratic Republic of the Congo, 2012. Like all other DRC cases, only narrow perspectives, quick snippets of video, and unconfirmed field reports are available for analysis of the Goma battle. One thing was clear: The M23 force was better equipped and appeared to have stronger will to fight than the defending Army elements. Night-vision goggles gave them the ability to effectively conduct low-light operations, a major comparative advantage over Army forces that almost certainly lacked the same capability.

Syria’s civil war dominated the 2011–2012 period by volume of cases and, probably, also by relative intensity, force size, and variation in terrain type, combined-arms combinations, and tactical methods. It is impossible in these few pages to do justice to these variations or to convey the enormous volume of combat that took place in Syria just in this narrow time frame.

From 2011 to 2012, Syria, the Free Syrian Army, al-Nusra Front, and other well-armed and organized military forces engaged at al-Rastan, Ma’arat al-Na’aman, Wadi al-Dhaif, Harem, Aa’azaz, al-Haffa, Saraqib, al-Qusayr, Douma, various neighborhoods across Aleppo, Idlib, al-Zabadani, A’andan, Khirbit al-Jouz, and so on. Particularly focused engagements occurred as rebel and militant forces attempted to capture various military bases across western Syria. These battles are typically referred to by the unit designator, or number, of the defending Syrian government unit (e.g., Base 80 for the base of the 80th Brigade). While the Base 46 battle is not representative of all these engagements, it does help convey the remarkably regular nature of this purportedly irregular war.



Base 46, Syria, 2012: Level 1 Case23

Location: Aleppo Governorate, Syria

Combatants: Free Syrian Army (FSA) versus Syria

Dates: Mid-September–November 18, 2012

In September 2012, probably over 1,000 rebel fighters organized under the Free Syrian Army attacked to seize the base of the Syrian Arab Army 46th Special Forces Regiment, commonly referred to as Base 46. Well-armed rebel forces attempted to encircle and close on the base perimeter with T-55 (and probably some T-62) tanks, BMP-1 infantry fighting vehicles, 122mm artillery, multiple-launch rockets, recoilless rifles, mortars, and ubiquitous AK-variant rifles, RPG-7s, and machineguns. They also employed well-organized antiaircraft artillery up to 57mm mounted on trucks and massed these to help fend off repeated Syrian Air Force fixed-wing and rotary-wing attacks.

In the first weeks of the assault, Syrian forces positioned in a nearby town were able to coordinate fires with the base defenders to pin and kill rebel troops attempting to cross the mostly flat, open terrain around the base. But in turn Syrian armored relief forces driving down exposed roads were decimated. Both sides traded machinegun, antiaircraft, rocket, and tank fire as small teams of rebel troops attempted to infiltrate the chain-link-fence perimeter. In late October the rebels were reinforced and the base defenders were (probably) running low on some types of ammunition. Effective rebel antiaircraft fire—probably including SA-7 missiles—destroyed at least one fixed-wing jet, and rebel anti-tank teams were able to destroy some of the defenders’ T-62, BMP, and MTLB armored vehicles with recoilless rifles and (probably) missiles. By mid-November, the rebels were in a much better position to push home their attack. They moved T-55 tanks, antiaircraft cannons, mortars, and rockets into support-by-fire positions and pushed infantry squads into the base. Remaining Syrian Army troops either died, fled, or surrendered.

Observations and insights from Base 46, Syria, 2012. Effective antiaircraft artillery fires, particularly when integrated with missiles, can go a long way toward offsetting adversary combat airpower advantage. Even advanced military forces often place their aircraft at higher altitudes to avoid low-level fires, reducing the aircrew or drone operators’ ability to spot and target ground forces. In most of the recorded Middle East cases, one or both sides in the battle also employed their antiaircraft cannons in direct-fire mode against infantry and armor.




OBSERVATIONS AND INSIGHTS FROM 2008 TO 2012

This period was indelibly marked by the sudden and explosive surge in ground combat across the Middle East and North Africa. Tired third-order government armies in Syria, Libya, and (in an escalation of long-running conflict) Yemen found themselves engaged in brutal combined-arms battles with well-organized resistance groups. In each of these countries, rebel forces raided government warehouses and barracks, seizing full complements of Soviet-Russian weapons and equipment, thereby putting themselves on relatively equal materiel footing with the defending state units on the ground. In Libya and Yemen, interventions by regional and international militaries fueled the intensity and tempo of ground combat, adding advanced aircraft, drones, missiles, and a steady stream of ammunition and newer weaponry to the fight.

Many ground battles and skirmishes ensued. The descriptive cases in this chapter give a decent impression of the scope and scale of violence that erupted and was sustained just in Syria, Libya, and Yemen. As was the case in the 2003–2007 period, some of these engagements were clearly recorded by reporters, by sousveillance—organic digital video and photographic recordings by at least hundreds of combatants and civilian observers in the heat of combat—and by aerial footage collected and often disseminated by intervention forces (e.g., NATO airstrike videos). Others were poorly recorded and only hinted at in the public record. We may never have a good appreciation for what happened in the battle of Dofas, Yemen, or at the battle at Bin Jawad, Libya in August 2011, months after Libyan rebels and loyalist forces engaged in a better-publicized battle there in March 2011.

Even the relatively well-recorded 2008–2012 wars include many poorly recorded or unrecorded battles and skirmishes. For the purposes of characterizing ground combat from 2008 to 2012, these gaps in closely observed wars—generally, the ones in which major powers intervened—conceal what may be even more serious gaps in the historical ground combat record in places like Somalia, Pakistan, Sri Lanka, Sudan and South Sudan, Chad, Myanmar, and others.

Observed 2008–2012 cases in the database show parallel continuity and evolutionary change. Functional purposes of arms and equipment remained consistent. The Soviet-Russian mortars, recoilless rifles, AK-variant rifles, tank and artillery cannons, rockets, helicopters, armored vehicles, and aerial bombs used by combatants on both sides of most of the recorded conflicts had purposes, functions, and generally consistent forms with weapons and equipment from the World War II era. A good percentage of the tools of ground combat were in fact identical in form dating back to the period between the late 1940s and the mid-1960s. It would be practicably impossible to date all of the Soviet-Russian weapons and equipment used in the eighty-nine cases from this period, but in all likelihood most were manufactured in the mid- to late twentieth century.

At the same time, both purpose-built military drones and off-the-shelf commercial drones, night-vision equipment, cheap and reliable handheld communication devices, thermal imagers, GPS locators and mapping tools, and other increasingly sophisticated technology also proliferated and—albeit unevenly and with inconclusive causative impact in each case—gradually and unevenly began to alter some of the ways in which ground combat was practiced in some battles. Drones were used extensively in combat around the world, and particularly in Iraq and Afghanistan, throughout the 2003–2012 period.

Improved technology appeared to convey at least two general advantages: (1) better observation and targeting, and (2) better tactical coordination. Military forces employing drones were able to increase aerial reconnaissance loitering time and more effectively transmit combat information—enemy locations, movements, and so on—to commanders, and to cannon, rocket, and aerial attack teams. Longer dwell over battlefields, increasingly high-fidelity digital transmission, and fairly inexpensive and intuitive ground receivers signified an evolutionary improvement over observation aircraft pilots sending data by voice or digital images through legacy data-sharing systems like Link 16.24 Global positioning satellites allowed for improved targeting and, when systems worked and were not jammed, for ground commanders to continuously monitor their own locations and the locations of other friendly units. Cheap handheld radios and cellphones gave even the least well equipped irregular forces the ability to rapidly share tactical information and more effectively coordinate attacks.

Even with these technical improvements, tactical functions and actions remained mostly consistent with all previous periods dating back to World War II. Ground units received reconnaissance information on the location of the enemy or just moved forward blindly until they made contact. Drones were not yet prolific enough to provide even advanced Western military ground combat forces with consistent and reliable real-time tactical information, so soldiers continued to look for each other primarily with the naked eye or through scopes and enhanced ground optics. Particularly irregular forces facing drone-equipped units adjusted their movements and concealment practices, often making good use of urban terrain to offset enemy observation and targeting.

Tactical aircraft played important roles when they were available, but I only coded manned aircraft as “decisive” in two of the eighty-eight cases from 2008 to 2012.25 Commanders directed fires onto enemy positions to soften them up for infantry advances that were supported by armor when it was available. Terrain continued to have unavoidable impact on concealment, spotting, cover, and engagement ranges. Relative physical altitude of combatants continued to correlate with relative advantage; generally, the higher the better.
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SEVEN
Modern Ground Combat from 2013 through 2022



This chapter presents descriptive case examples from the 264 coded cases of ground combat between 2013 and 2022. I recorded a nearly 70 percent increase in case volume from the 2008–2012 period into the following five-year period and then a modest decline in recorded cases in the final period (from 151 down to 113). This last case chapter is followed in chapter 8 by analysis of the entire dataset with illustrative charts and recorded insights.


2013–2017

Of the 151 total cases for this five-year period, 66 (~44%) took place in Syria as part of the ongoing, multifaceted land war fought between the Syrian government, pro-government militias, Islamists, Kurdish groups, the United States, Russia, Iran, anti-regime forces, and others. Syrian ground combat in this time period was a showcase for nearly all Soviet-Russian and a good deal of American hardware and technology, as well as competing Soviet doctrine, irregular-force tactics, and Western military tactics. Given the intensity, frequency, longevity, and scale of ground combat in Syria through this period, it is remarkable that the Syrian Civil War is barely recognized in discussions of the character of modern ground combat cited in this book.

This period also covers the combined Iraqi, American-led coalition, Iranian, and Kurdish war against the Islamic State in Iraq; battles in Mali and the Democratic Republic of the Congo; and major ground combat actions in the Philippines at Zamboanga, Butig, and Marawi. As in all other time periods, many cases—including in Syria—were poorly recorded or went unrecorded, and the prominence of land war in the Middle East pushed other important cases into the shadows.

Onset of the Russia-Ukraine War in 2014 generated nineteen observable cases in this five-year period, most of which were fought with a full spectrum of Soviet-Russian equipment, weapons, and advanced technology. These early Ukraine War cases provide an excellent comparative baseline for contemporaneous battles and for the 2022-onward phase of Russia’s extended invasion. Table 7.1 depicts the country case count for the 2013–2017 period.


Table 7.1. Cases by Country, 2013–2017



	
Country


	
Count


	
Percent







	
Syria


	
66


	
44%





	
Iraq


	
19


	
13%





	
Ukraine


	
19


	
13%





	
Libya


	
8


	
5%





	
South Sudan


	
6


	
4%





	
Yemen


	
6


	
4%





	
Mali


	
5


	
3%





	
Afghanistan


	
5


	
3%





	
Myanmar


	
3


	
2%





	
Philippines


	
3


	
2%





	
DRC


	
3


	
2%





	
Nigeria


	
3


	
2%





	
Pakistan


	
1


	
1%





	
Gaza


	
1


	
1%





	
Egypt


	
1


	
1%





	
Nagorno-Karabakh


	
1


	
1%





	
Somalia


	
1


	
1%







Several 2013 battles, including at Zamboanga City, the Philippines; Juba and Bor, South Sudan; Mutaho and Kibati, DRC; and the Tirah Valley, Pakistan; were overshadowed by the Arab Spring. Fighting across Syria accelerated into this five-year period with a total of 13 recorded cases in 2013 alone. Syrian Arab Army tank and mechanized infantry forces attacked en masse into the city of al-Qaboun, while other government units struggled to hold onto or recapture Menagh Airbase, Base 17, Base 80, Ma’aloula, al-Qusayr, Sadad-Mahin, and others.

Emergence of the Islamic State as a major ground combat force in primarily central and northeast Syria led to battles at Al-Ya’arubiyah-Til Koçer, preceding the much heavier fighting that followed. France deployed a large task force to Mali and, with a coalition of Malian and Chadian troops, took the offensive against various Islamist militant groups at Diabaly, Konna, Tibeggatine Valley, and Adrar des Ifoghas-Ametettai.


Adrar des Ifoghas to Ametettai, Mali, 2013: Level 2 Case1

Location: Adrar des Ifoghas, Kidal Region, Mali

Combatants: France, Mali, and Chad versus Islamist militants

Dates: February 22–March 3, 2013

French military intervention in Mali forced the coalition of Islamist militias that had threatened to overwhelm the Malian Army out of the populated zones and up into the inhospitable rocky hills of the Ametettai Valley. Militant groups intimately familiar with the terrain had already established a network of caves and weapons caches in and around the valley. Fighters laid improvised explosives along the likely routes of advance, set in ambush positions, and camouflaged their technical pickup trucks to avoid French airstrikes. A combined motorized and foot-mobile French, Malian, and Chadian task force attacked to clear the valley and surrounding desert. French and Malian troops organized under Groupement Tactique Interarmes (GTIA) 4 dismounted and pushed into the hills carrying rifles, machineguns, Milan anti-tank missiles, mortar tubes, and disassembled heavy machineguns, backed by light armored vehicles.

Temperatures of over 120 degrees Fahrenheit (49 Celsius) required continual helicopter flights supplying water and other necessities. In another part of the valley a Chadian force of several hundred troops attacked to clear out a militant cave complex and were met with a suicide vest attack and concentrated direct fires. As the Chadians worked through the aftermath of a mass casualty event from the suicide bombing, the French continued their advance in the valley. Islamists ambushed the French troops with combined rocket, machinegun, rifle, mortar, and (probably) 122mm artillery fire. French troops fought back with their organic infantry weapons and called in 155mm artillery, close-air support from fixed-wing fighter bombers, and helicopter attack support from Eurocopter Tigers firing rockets and guns. Over several days of infantry combat they pushed the militants back through their own cave complexes, where they were killed or forced to flee.

Observations and insights from Adrar des Ifoghas to Ametettai, Mali, 2013. Solid French logistics planning was essential in keeping their infantry in the fight in the withering desert heat. Lack of adequate water provision in desert and tropical terrain has debilitated infantry in many historical cases (e.g., Peleliu 1944). Combined militant groups probably fielded just under 1,000 troops in this battle, but they either did not plan for or were unable to mass for a counterattack. French fixed-wing reconnaissance planes and Harfang drones were able to spot, track, and help target militant positions in the bare desert and rocky terrain.

Arab Spring-related conflicts in Syria, Libya, and Yemen continued through 2014 and into 2015; I recorded forty-three battles in these three conflicts throughout this two-year period. Three new conflicts broke out toward the end of 2013 and into 2014: the Islamic State offensive into Iraq, Israel’s ground offensive into Gaza, and the initial Russian invasion of Ukraine. I cover the battle for Ramadi, Iraq, further below in this section. The Israeli attack into Gaza serves as a good comparative anchor point for its late-2023 invasion, and the battle for Donetsk Airport serves the same comparative purpose for the 2022 Ukraine War.



Gaza, 2014: Level 1 Case2

Location: Gaza

Combatants: Israel versus Hamas and Palestinian Islamic Jihad and other militants

Dates: July 8–August 26, 2014

Israel conducted a multidivision combined-arms attack—arguably, a large raid—to temporarily seize territory in Gaza and destroy tunnels that had been used by Hamas and other militants to enter Israeli territory. The Israeli Army assembled task-organized infantry-armor teams centered on the 36th Armored, 162nd Infantry, and 643rd Gaza Territorial Divisions backed by 155mm artillery, observation and strike drones, and both fixed-wing and rotary-wing attack aircraft. Special operations forces were attached out to mechanized infantry units to conduct low-profile dismounted infiltration missions. Israeli naval forces closed in to the shoreline on the opposite direction of the ground attack to seal off defensive movement and add in their own observation and fires. Gaza is a narrow, mostly urban strip of land isolated on all sides and continuously monitored by advanced aerial and ground intelligence systems. Defending militants had become adept at using the concealment and cover provided by urban terrain and underground facilities and tunnels to cache weapons and conduct tactical movements.

Israeli armed forces started the assault with a week of targeted airstrikes and artillery fires—approximately 190 airstrikes per day—to destroy observable heavy weapons and then attacked in infantry-armor teams. Attacking tank units employed Merkava MkIV tanks, some of which were fitted with active protection systems capable of destroying incoming missiles and rockets. Still, militants firing RPGs, anti-tank guided missiles, and employing improvised explosives managed to destroy some vehicles and kill Israeli soldiers, including an entire squad boxed up inside an M113 armored personnel carrier. The battle ended in a mutual ceasefire.

Observations and insights from Gaza, 2014. Active protection systems employ radars to detect and rapidly target incoming projectiles with a shotgun blast of explosively formed penetrator munitions. Rafael Trophy active protection systems (APS) fitted to the Israeli Merkavas gave the tank teams confidence to push more aggressively into urban terrain that was well suited to anti-armor ambush. Possibly 15 Kornet ATGM missiles were destroyed by Trophy systems.3 However, even APS did not fully mitigate the antitank threat from low-technology weapons like improvised explosive devices and mines.



Donetsk Airport, Ukraine, 2014–2015: Level 1 Case4

Location: Donetsk Airport, Donetsk Oblast, Ukraine

Combatants: Russia and Donetsk separatists versus Ukraine

Dates: September 2014–January 2015

In May 2014, separatist militiamen attempted to take control of the Donetsk Airport, temporarily defeating light security forces before being overrun by responding Ukrainian Special Forces. This attack prompted the Ukrainians to establish structured defenses and more robust quick-reaction forces around the airport in case of a subsequent attack. In September, separatists and Russian artillerymen began firing on the Ukrainian defenders, damaging the airport but signaling their intent to attack. A mix of Ukrainian units from the 93rd and 95th Brigades, paratroopers, and other units moved in and out of the defensive lines in an effort to fend off a combined separatist-Russian ground assault spearheaded by T-72 tanks and BMP-2 infantry fighting vehicles and backed by nearly all available calibers of cannon and rocket artillery including 203mm Pion, thermobaric rockets, and probably 2S4 Tyulpan 240mm mortars.

Separatists—probably with some Russian crews in separatist uniforms—gradually squeezed into the perimeter of the airfield, using indirect fire to suppress the defenders and tank and BMP cannons to reduce their point defenses at close range. Ukrainian troops fought back with their own Soviet-Russian equipment, including 122mm-152mm artillery, BM-21 MLRS, refitted T-64BV tanks, (probably Kornet or Metis) anti-tank guided missiles, SPG-9 recoilless rifles, and Mi-24 attack helicopters. Defensive anti-tank teams were able to destroy at least six T-72 tanks and at least five BMPs, some of which appeared to have made solo attack runs across the flat ground of the airport and even pushed directly into the hangars. Separatist infantry still made progress, and by the winter the two sides were almost continuously engaged in very-close-range combat within the airport terminal buildings. As ammunition ran low and supply became impossible, the Ukrainians withdrew.

Observations and insights from Donetsk Airport, September 2014–January 2015. Both sides employed drones in this battle, probably Orlan-10s on the Russian side and commercial drones on the Ukrainian side. However, drones did not appear to have a significant impact on this early-war battle in Ukraine. This was a fairly large scale (~brigade level) combined-arms fight in which probably most Russian combat equipment was employed by both sides against each other.

While there were many poorly reported conflicts in the 2010s, I was able to find some decent sources describing many aspects of the war against Boko Haram in Nigeria, Niger, and Chad. I recorded five total cases in Nigeria across the twenty-year modern period. Some of these battles occurred in open plains, others in dense jungle or in packed cities, and some in both jungle and urban areas. Boko Haram’s attack on Maiduguri describes some of the urban fighting that took place in northeastern Nigeria in the 2010s.



Maiduguri, Nigeria, 2015: Level 2 Case5

Location: Maiduguri, Borno State, Nigeria

Combatants: Boko Haram versus Nigeria

Dates: February 2015

Boko Haram conducted a surprise attack to seize control of Maiduguri, the capital of Borno State. One unit of militants conducted a surreptitious entry through a military checkpoint on board tourist buses, unleashing a torrent of direct fire on unsuspecting security forces when they were discovered. They then offloaded and moved into the city to overrun military facilities. In concert a second column of Boko Haram fighters with some armored cars, heavy machineguns, mortars, and (probably 122mm) artillery captured from the Nigerian Army compound at Baga smashed through the outer security ring and took control of another part of the city. Nigerian Army troops and quickly organized militia fighters armed with Soviet-Russian weapons rushed to fix the attackers in place while Army commanders called in airstrikes. Militants continued to fire probably both mortars and artillery into the city as the Army organized a counterattack.

Other Boko Haram units circled around the city looking for ingress points. Army units from outside of Maiduguri counterattacked with infantry and light armor including probably Piranha armored reconnaissance vehicles. Mortar and artillery fire were traded back and forth as the Army and local militia fighters compressed the perimeter on the militants, killing many and forcing the remaining units to retreat back into the surrounding rural areas.

Observations and insights from Maiduguri, Nigeria, 2015. As with most level-2 cases, it is possible to describe many of the characteristics of fighting at Maiduguri—there was an assault with infantry, light armor, artillery, and mortars, airstrikes, and close-range urban combat—but it is difficult to pin down the force structure on both sides, the movement of units, precise and accurate timeline of events, and geometry of combatants on the battlefield. Boko Haram fighters and the Army units combined their fires in a loose approximation of what Western military professionals would describe as combined-arms fires.

Combined Iraqi and coalition efforts to expel the Islamic State from Iraq and northeastern Syria probably will be described to future generations as irregular warfare. While Islamic State units did often resemble irregular forces—they sometimes had mismatched uniforms or fought in civilian attire—the ground combat that took place across western and northern Iraq from 2014 through 2017 looked to me like traditional combined-arms ground combat.

Both sides in the Islamic State-Iraq war employed large infantry formations, main battle tanks, light armor, anti-tank guided missiles, all caliber of mortars and artillery, multiple-launch rocket systems, electronic warfare, and aerial strikes from fixed-wing and drone assets (coalition, Iraq) or just drones (Islamic State). Both sides used heavy engineering to dig trenches and berms. American ground forces delivered possibly tens of thousands of rounds of supporting high-explosive and obscurant-smoke rocket, mortar, and artillery fires to allow Iraqi security forces to attack into Mosul and other cities. The 2015–2016 battle for Ramadi, Iraq, is a useful reference point since it can be compared to the 2004–2007 and the 2014 battles for Ramadi.



Al-Ramadi, Iraq, 2015–2016: Level 1 Case6

Location: Ramadi, al-Anbar Province, Iraq

Combatants: Iraq, Popular Mobilization Force, and U.S.-led coalition versus Islamic State

Dates: May 2015–February 2016

At the tail end of the siege of Ramadi from 2014 (database case: Ramadi Iraq 2014–2015), Islamic State forces executed a well-coordinated combined-arms assault to take the city. Iraqi security forces fled, requiring an entirely new ground combat operation to reclaim this important provincial capital. Iraqi Counter-Terrorism Service (CTS) led the counteroffensive through Anbar Province with supporting Iraqi Army units and Popular Mobilization Force units. Iraqi ground forces moved primarily in column along roadways to gradually encircle Ramadi with motorized and mechanized infantry, clearing surrounding farmland and villages along the way.

This gradual advance allowed the Islamic State defenders to string improvised explosives along the approach routes into the city, build fortifications, dig tunnels, and cut hidden movement routes through buildings to avoid detection from the air. Simultaneously, coalition drones and fixed-wing aircraft flew continuously over Ramadi, spotting and picking away at heavy equipment including artillery, mortars, armored vehicles, and rocket launchers. In late November 2015 the joint Iraqi ground force attacked with an ad hoc mix of M1A1M and Russian tanks, armored cars, and infantry fighting vehicles through the Ta’mim district of the city, clearing up to the al-Warrar overflow channel (basically, a small river). Islamic State leaders blew the dam from the Euphrates River to the al-Warrar, flooding the area in front of the advancing forces and channelizing their movement to a single bridge.

Despite relentless coalition and Iraqi airstrikes, Islamic State fighters continued to defend the city in depth using both direct- and indirect-fire Soviet-Russian weapons and improvised explosives. Iraqi forces renewed their assault along three avenues of approach and after about three months of continual fighting, destroyed remaining defenses and scattered the last holdouts.

Observations and insights from Ramadi, Iraq, 2015–2016. Coalition and Iraqi air forces had effective superiority over the skies in Ramadi, allowing for degradation of visible ground systems and fighting positions (and probably a number of known leaders). Air superiority and dominant intelligence, surveillance, and fires probably made the outcome all but inevitable as long as the Iraqi ground forces stayed in the fight, but the militant defensive units adjusted to constant surveillance in the urban terrain by making effective use of interior building movement, tunnels, and (abhorrently) human shields.

Most of the previously recorded land wars—Iraq, Ukraine, Yemen, Syria, Afghanistan, South Sudan, Sudan, Libya, Myanmar, the Philippines—continued through 2016. Combined land and amphibious operations were employed by Houthi and pro-government coalition forces in a fight over Port Midi, Yemen. Afghan and U.S.-led coalition troops battled Islamic State forces for control of Achin District near the Pakistani border with Afghanistan. Another coalition force fought to displace the Islamic State from Sirt, Libya. Elements of two Tatmadaw divisions attacked to seize a Kachin Independence Army mountaintop fortress at Gidon, Myanmar. Ukraine fought off a combined Russian and separatist armor-infantry attack at Svitlodarsk. Iraq and its supporting coalition undertook a multidivisional offensive operation to clear the city of Mosul. Fighting in Syria continued unabated. The battle for al-Mellah Farms and the Castello Road shows the sustained intensity of the Syrian land war in its fifth year.



Al-Mellah Farms and Castello Road, Syria, 2016: Level 1 Case7

Location: North-central Aleppo Governorate, Syria

Combatants: Syria, Hezb’allah, and Russia versus al-Nusra Front and Free Syrian Army

Dates: January–August 2016

During the broader battle to control Aleppo, a coalition of Syrian Arab Army, Lebanese Hezb’allah, and Kata’ib al-Hezb’allah units backed by Russian drones and fixed-wing aircraft conducted a ground offensive to control key terrain north of the city. An opposing coalition of al-Nusra Front and Free Syrian Army units defended the area around al-Mellah Farms and the tactically important Castello Road. Al-Nusra and FSA defenders dug in to the area around the sprawling farm complex, digging zigzag trenches and establishing strongpoints with sand-filled tires, Soviet-Russian heavy machineguns, T-55 tanks, recoilless rifles, and anti-tank missiles backed by well-coordinated mortar, 122mm artillery, and multiple-launch rocket teams.

Attacking units advanced into the edge of the farm and subjected the defenders in the villages along the Castello Road to cannon artillery, 122mm multiple-launch rocket fire, and drone-directed airstrikes. Long-range engagements over the flat and sparsely vegetated terrain led to a slow grind between the fairly equally matched ground forces, with neither side able to gain significant advantage. In the first part of the battle the attackers managed to push infantry-armor teams onto the farms and cut part of Castello Road, but al-Nusra Front and the FSA counterattacked and reset the status quo. Infantry assaults over flat, open ground were costly; in one attack possibly up to 50 al-Nusra/FSA fighters were killed. Al-Nusra Front elements conducted two effective suicide vehicle attacks, and the FSA units made good use of U.S.-supplied TOW anti-tank missiles, destroying a number of Syrian T-72s.

Observations and insights from al-Mellah Farms and Castello Road, Syria, 2016. Drones spotted and directed fires for both sides. However, the SAA-Russian coalition probably had the better-coordinated and -equipped drone targeting and strike capability. Artillery, recoilless rifles, RPGs, TOW missiles, and various Soviet-Russian anti-tank missiles destroyed Syrian and FSA tanks and light armor, while T-55s, T-62s, and T-72s provided mobile cannon and machinegun firepower for both infantry advances and defensive operations. Armor generally worked with infantry support, but some videos showed SAA coalition armor suffering for lack of infantry observation and suppression.

Given Western fixation on Azerbaijan’s use of drones in the 2020 war, all ground combat cases in Nagorno-Karabakh from the 1990s through the early 2020s are directly relevant to the contemporary debate over the character of modern land war. Azerbaijan’s 2016 attack toward Talish and the Lalatepe Heights serves as an important pivot case between the early 1990s war and the 2020 war covered in the following section (2018–2022). It describes some of the technologies and tactics carried forward from 1992 and their evolutionary employment. It also lends some historical perspective to the 2020 battles.



Talish-Lalatepe Heights, Nagorno-Karabakh, 2016: Level 1 Case8

Location: Talish-Lalatepe, Nagorno-Karabakh

Combatants: Azerbaijan versus Armenia and Republic of Artsakh

Dates: April 2–5, 2016

Early in the morning of April 2, 2016, Azerbaijani forces executed a broad offensive across the line of contact with Armenia and the Republic of Artsakh in Nagorno-Karabakh in order to take control of disputed villages and territory. Employing a broad array of Soviet-Russian equipment and weapons, including T-72 tanks, mortars, 122mm-152mm artillery, 122mm and 220mm TOS-1 multiple-launch rockets, Buk M1–2 antiair missiles, and fixed-wing aircraft, Azerbaijani forces took the Armenian coalition frontline positions under intensive indirect fires. Since the last major engagement with the Azerbaijanis in the 1990s, the Armenian coalition had built an extensive trench and bunker network along the rolling, generally open terrain and covered their positions with Soviet-Russian 122mm-152mm artillery, multiple-launch rockets, and their own antiair missile systems, T-72 tanks, and infantry weapons including anti-tank guided missiles.

Azerbaijani special operation reconnaissance teams inserted by helicopter to seize the village of Talish, while armor units backed by infantry moved to seize the Lalatepe Heights to gain dominant elevated ground for probable follow-on operations. Both sides employed an array of commercial and military drones to spot ground targets, and the Azerbaijanis employed Israeli Aerospace Industries loitering Harop suicide drones to destroy Armenian armor and artillery. Armenian antiair defenses shot down several Azeri helicopters and drones and were able to stop the ground offensive with anti-tank missiles, artillery, and static infantry emplacements. In all likelihood, heliborne Azerbaijani units were unable to hold Talish in the face of an Armenian counterattack and withdrew. The battle ended in negotiated ceasefire.

Observations and insights from Talish-Lalatepe Heights, Nagorno-Karabakh, 2016. Along with the Shusha Nagorno-Karabakh 1992 and Shusha Nagorno-Karabakh 2020 cases (and other Nagorno-Karabakh cases in the database), this battle shows both the statis and evolution of ground combat in a single geographic location between two of the same opposing forces employing over time a gradually changing arsenal of primarily Soviet-Russian weapons and equipment. Tactics appeared to be generally consistent from 1992 through at least 2016. Armor on both sides operated semi-independently against dug-in troops, and neither side made good use of camouflage or obscurant smoke. Broad, open terrain was well suited to drone-artillery fires.

Iraq’s campaign against the Islamic State culminated in 2017 with residual fighting in Mosul and battles at Tila’afar, al-A’ayadhiya, al-Hawija, al-Qa’im, al-Qairawan, and al-Ba’aj. In parallel, coalition-backed ground forces and Russian-backed Syrian ground units defeated remaining Islamic State holdouts at Raqqa, al-Tubqa, al-Sukhna, al-Mayadeen, and Palmyra, while anti-government Syrian militias continued to struggle for control of their remaining bastions. Other 2017 ground combat battles took place in Afghanistan, Ukraine (Avdiivka-Butivka Mine), the DRC, Somalia, South Sudan and Ethiopia, Libya, and the Philippines. Philippines armed forces engaged in an intensive urban battle for the city of Marawi.



Marawi, Philippines, 2017: Level 1 Case9

Location: Marawi City, Mindanao, Philippines

Combatants: Republic of the Philippines versus Islamic State Maute Group

Dates: May 23–late October 2017

Fighting broke out between a large contingent of perhaps over 1,000 Islamic State Maute Group militants and the Filipino armed forces during an anti-terror raid into Marawi City. An initial skirmish triggered what might have been a planned militant assault to seize the city: Irregular fighters armed with a mix of iron-sight rifles, machineguns, rockets, and mortars spread out into the streets, broke more fighters out of jail, and seized security force weapons. In response, Army forces moved to establish a ground cordon around the city and to clear militants out of surrounding villages, while naval patrol boats moved in to block coastal reinforcement.

Over the course of several weeks the armed forces formed a joint Army, Marine, Navy, Air Force, and special operations command and began to clear Marawi City block by block. Militants put up stiff resistance and did not cede ground, forcing intensive close-range urban combat. Both sides traded indirect fire, with the Army and Marine units firing 105mm artillery, 60mm and 81mm mortars, and calling in naval gunfire and both fixed-wing and rotary-wing fire support to level insurgent defensive positions in houses and commercial buildings.

Army and Marine infantry advanced under fire and suffered over 1,000 casualties during the course of the battle from gunfire, shrapnel, improvised explosive devices, and rocket strikes on V-150 and M113 armored vehicles. Militants used civilians as human shields, complicating government fire support. At least two airstrikes mistakenly hit friendly positions. After several months of combat, the Filipino joint force, with extensive support from international partners, broke the last organized resistance.

Observations and insights from Marawi, Philippines, 2017. Marawi 2017 is similar to the Fallujah 2004 cases and many of the Syria and Libya urban cases: Buildings provide concealment from observation and physical cover from fires that reduce, and in some cases obviate, the advantages of superior military forces. Willingness to die in place and to use unethical tactics like shielding behind civilians allows militant groups like the Islamic State to force government militaries into an inescapable dilemma: Destroy the city and kill civilians to avoid military casualties, or limit fires and fight building-to-building, taking heavier casualties while still risking some civilian lives and damaging some infrastructure.




OBSERVATIONS AND INSIGHTS FROM 2013 TO 2017

Themes of continuity and evolutionary change remained consistent through the 2013–2017 battles: Infantry fought infantry with mostly 1960s–1970s-era Soviet-Russian weapons and equipment; tanks were more or less effective depending on tactical employment, anti-tank technology, terrain, and other factors; reported drone use gradually proliferated, and improved persistent observation contributed to battlefield advantage; precision-guided munitions continued to be effective tools, particularly to soften up urban defenses and to allow relatively smaller ground combat forces to engage larger forces on equal or superior footing.

In Libya, coalition precision attacks played a significant role in rebel battlefield success. However, it would still be almost impossible to prove—or even reasonably argue—that technical advantage was definitely causative in the recorded battlefield victories from this period. Inversely, it would be farcical to suggest that gradual improvements in military technology from the mid twentieth century had no demonstrable influence on the outcome of these 154 battles.

Battles of the Syrian Civil War from 2013 to 2017 can help unravel some of the complex intersections between continuous ground combat function and unevenly changing technical form. Particularly after the American, Russian, and Turkish interventions (2014–2015), Syria’s battlefields evolved into live testbeds for Cold War-era and contemporary doctrine, tactics, weapons, equipment, and technology. Over sixty battles took place in Syria from 2013 through 2017, with tens of thousands of troops engaging each other across deserts, over rolling hills, in sparse forests, and in all types of urban terrain.

Together, Russia, Syria, Turkey, the United States, and other countries (e.g., United Kingdom) flew probably tens of thousands of drone, rotary-wing, and fixed-wing observation and strike sorties and fired hundreds of thousands of artillery and rocket rounds in support of their own modern ground forces, but mostly in support of the Cold War-era Syrian Arab Army and various irregular militias. Irregular forces like the Islamic State and Free Syrian Army acquired and adapted commercial drones, handheld electronic devices, and other technologies to support their otherwise low-tech ground units. In terms of scale, scope, intensity, frequency, and volume of violence, Syria offers probably the best resource for modern ground combat studies.

Syria also demonstrates many of the challenges inherent in studying modern ground combat cases described in previous chapters. Battle often was continuous and fluid, making it difficult to separate distinct events. I found the effort to bound and name battles in the Syrian war to be far more a process of subjective interpretation than of unearthing concrete historical facts. Formal English-language studies of tactical ground combat in Syria were wildly inconsistent, mostly shallow, and for many battles, effectively nonexistent.

This was part of an observable downhill trend in combat reporting over time from the middle of the 20th century: I had little trouble finding in-depth historical analysis of World War II battles, more difficulty finding detailed accounts of 1945–2002 cases, increasing difficulty finding any detail on non-Western ground combat from 2003 to 2012, and then found little of substance for some of the largest ground combat events of the 2013–2017 period. Describing and coding these cases required dredging through uneven primary and secondary source material on the Internet, some of which disappeared even during the research phase of this project (see the section “Oops! Cette Page ne Peut pas Être Trouvé” in the appendix).

There were also nineteen fairly well-recorded cases of ground combat in Ukraine from this period including the cases described above and the battles at the Karlivka border area, the Luhansk Airport, along the Kramatorsk-Sloviansk line, at Svitodarsk, and elsewhere. The Donetsk Airport 2015–2016 was not necessarily representative of all of the recorded cases. Some Ukraine battles were fought with integrated combined arms, while others included just a few mortars or light artillery pieces. Drones reportedly were employed in many Ukraine cases but not in all cases.

The character and quality of forces in the Ukraine War was also uneven, with poorly trained or untrained militia, basically competent separatist forces, paramilitary police, and professional soldiers often mixed together. However, there was a range of consistencies including the types of weapons and equipment employed (Soviet-Russian, almost without exception) and the routine use of trenches, bunkers, and urban terrain by both sides.



2018–2022

I coded 113 total cases of ground combat occurring from the beginning of 2018 through the end of 2022. This period included the first part of the newest phase of the land war in Ukraine; the Nagorno-Karabakh War between Armenia and Azerbaijan; the war between Ethiopia and the Tigrayan People’s Liberation Force (TPLF) and other separatist groups; the civil war in Myanmar; the end of the U.S.-led coalition war in Afghanistan; and ongoing conflicts in Somalia, Syria, Libya, Yemen, Mozambique, and across the Lake Chad Basin.

At the time this book was written, the Ethiopia land war counted as one of the largest conflicts of the twenty-first century. Possibly hundreds of thousands of Ethiopian National Defense Force, Tigrayan People’s Liberation Force, Eritrean, and other subnational and tribal armies engaged in fifty or more significant ground combat events between 2020 and 2022. However, readers will find only one case from the Ethiopia war in this chapter. This case (Tembien–Agbe–Abiy Addy Ethiopia, June 2021) is one of only seven coded Ethiopia cases out of thirty-eight possible cases I was able to identify from public sources. It is also the only case I rated level 2 rather than “low confidence,” or level 3; I coded none of the Ethiopia cases as level 1.

In other words, for the purposes of building a public-facing, holistic, global understanding of modern ground combat, one of the largest and most recent land wars is effectively a null historical event. See “Observations and Insights from 2018 to 2022” at the end of this chapter and the appendix for more on this gap and similar issues with the Myanmar and Nagorno-Karabakh wars. Table 7.2 lists the cases from this period by country.

Yemen’s civil war, ongoing through 2024, has generated at least tens of thousands of battlefield casualties and led to the destruction of perhaps thousands of armored vehicles and artillery systems. While most of the fighting in Yemen probably has been undertaken by lightly armed fighters and old Soviet-era tanks, fighting vehicles, and cannons, Saudi Arabia, the United Arab Emirates, and Iran have directly used or delivered to proxies some of their most advanced weapons and equipment. That includes Mohajer-6, Reaper, Puma, ScanEagle, and Wing Loong drones; M1A2 and AMX-56 Leclerc tanks; BMP-3 infantry fighting vehicles; loitering munitions; long-range surface-to-surface missiles; F-15S, F-16, Typhoon, Tornado, and Mig-29 fighter-bombers; AH-64 Apache and Mi-24 and probably Mi-35 attack helicopters; advanced naval gun and missile systems; anti-tank missiles; and antiaircraft missiles. There are a total of 23 Yemen ground combat cases in the database. As with other individual cases, the battle at al-Hudaydah City is informative but not representative of the whole body of Yemen cases.


Table 7.2. Cases by Country, 2018–2022



	
Country


	
Count


	
Percent







	
Ukraine


	
42


	
37%





	
Yemen


	
13


	
12%





	
Libya


	
9


	
8%





	
Syria


	
8


	
7%





	
Afghanistan


	
7


	
6%





	
Ethiopia


	
7


	
6%





	
Myanmar


	
7


	
6%





	
Somalia


	
4


	
4%





	
Niger


	
3


	
3%





	
Nagorno-Karabakh


	
3


	
3%





	
Somaliland-Puntland


	
2


	
2%





	
Nigeria


	
2


	
2%





	
DRC


	
2


	
2%





	
Mozambique


	
2


	
2%





	
Kenya


	
1


	
1%





	
Chad


	
1


	
1%








Al-Hudaydah City, Yemen, 2018: Level 1 Case10

Location: Al-Hudaydah Governorate, Yemen

Combatants: Yemen and coalition forces versus Houthis and Iran

Dates: June–November 2018

Following a breakdown in negotiations between the Supreme Political Council (the Houthis) and the international coalition supporting Yemen’s government, a force of several thousand tribal militiamen, soldiers, and advisers from the United Arab Emirates attacked to capture the port city of al-Hudaydah. Long columns of infantry mounted in mine-resistant trucks and pickups with antiaircraft cannons, machineguns, and recoilless rifles advanced down the hardball roads through the desert behind Emirati AH-64 attack helicopters, fighter-bombers, and (probably) 155mm artillery support.

Columns split as they reached the city and fanned out, disgorging infantry to attack on foot over flat desert terrain with mortar and machinegun support. Houthi forces were well prepared for the attack, having dug in behind anti-vehicle trenches and positioned their own mortars and machineguns to cover the most likely avenues of approach into the urban area. Houthi armor teams brought up some T-55 tanks to assist with the linear defense on the eastern and southern edges of the city, but these probably were destroyed by Emirati aircraft and drone strikes. Offshore, Saudi Arabian and Emirati ships prevented the Houthis from reinforcing by sea. These ships probably contributed gun and missile fires to the battle.

While the front lines solidified from late June to early November, fighting spread out across the desert in a series of skirmishes. By early November the Yemenis had brought up thousands of reinforcements, allowing them to make a renewed push that triggered another round of talks. Lower-intensity combat continued through the end of the year and intermittently thereafter.

Observations and insights from Al-Hudaydah City, Yemen, 2018. Urban terrain probably allowed the Houthis to survive what otherwise might have been a more lopsided battle. They probably managed to shoot down at least one Emirati drone and generally were able to use buildings to mask their infantry and provide some cover from even precision drone-directed fires. Pro-government infantry were forced to push in on foot, shifting the advantage to the urban defenders.

During this same period other battles in Yemen took place at A’aden, al-Hudaydah, al-Masini Valley, Damt and al-Qa’atabah, Wadi Jabara and al-Fra’a, Ataq, and at al-Dhala’a. Somaliland and Puntland fought over the Tukaraq border crossing. Islamic State forces struck the Nigerien base at Inates with over 200 troops employing combined arms—including a suicide explosive vehicle integrated into the ground assault—and killing possibly more than 80 defending soldiers.

From 2018 through 2019, fighting in Syria continued with battles at Homs and Hama, A’afrin, Khisham, al-Baghuz Fawqani, Ras al-A’ayn, Marees and al-Qa’atabah, and elsewhere. Fighting in Libya between the Government of National Accord, various regional protection forces, and the Libyan National Army flared at Derna, Ras Lanuf, al-Sidra, Sadada Castle, Tamanhint Airbase, Traghan, Sebha, and Tripoli.




Tripoli, Libya, 2019: Level 1 Case11

Location: Tripolitania Region, Libya

Combatants: Government of National Accord versus Libyan National Army

Dates: April–June 2019 (with continued fighting thereafter)

After a breakdown in negotiations between the competing GNA and LNA, General Khalifa Haftar’s LNA launched an offensive to seize Tripoli, its ports, and surrounding towns from the GNA defenders. Spearheaded by MiG-variant fighter-bombers guided by drones provided by the United Arab Emirates, LNA ground forces advanced through the suburbs into the edges of Tripoli and on to the al-Watiyah Airport. Motorized infantry in armed pickup trucks dismounted and pressed into the urban area with T-55 tanks, while jets, artillery, mortars, and multiple-launch rockets pummeled the GNA defenders. Initially on the back foot, the GNA tried to stave off the attack with their own 1970s-era Czech L-39 Albatros light ground-attack jets and Bayraktar TB-2 strike drones.

Both sides were so heavily stacked with antiaircraft artillery, machineguns, and cheap shoulder-fired antiaircraft missiles that low-flying aircraft had to advance into a hailstorm of fire; both sides lost manned aircraft and drones during the battle. Some GNA ground units reportedly buckled, but others were more resilient. At least one GNA unit counterattacked toward al-Watiyah but was repulsed by heavily armed LNA ground units. Reinforcements were called up, increasing the intensity of the ground fight and adding volume to the indirect artillery, mortar, and rocket fire pouring back and forth over the front-line berms. Thousands of infantrymen were committed across the city and into suburbs as the GNA launched a counteroffensive, engaging with AK-variant rifles, light machineguns, ATGMs, rockets, and recoilless rifles. Fighting tapered out in June but continued on and off through at least 2020.

Observations and insights from Tripoli, Libya, 2019. Drones played an important role in this battle and in the general offensive and counteroffensive by both the LNA and GNA. A mix of advanced Chinese and Turkish drones, including Bayraktar TB-2s, Orbiter-3s, and Wing Loong IIs, flew regular combat sorties in support of ground forces and for interdiction strikes.12 There were unconfirmed reports that over twenty large drones like the Bayraktar TB-2 were shot down over Libya, some probably during the Tripoli battle. In 2021 (so well after this battle) Russian Pantsir S1 antiaircraft vehicles—the same vehicles that appear to have performed poorly in Ukraine in 2022–2023—may have been far more successful against drones in Libya.13

In 2020 the DRC and United Nations Force Intervention Brigade fought off a militant attack on a remote base at Ngite in North Kivu Province. Niger engaged Islamic State forces at Ghinagodrar, fighting in Libya continued, U.S. and Kenyan troops beat back an attack on the Manda Bay Air Base, and the first round of combat in the Ethiopia-Tigray war took place at Mek’ele (and elsewhere). I referred to the 2020 Nagorno-Karabakh War in the previous section and return to it at the end of this chapter. Here is a description of some of the hottest fighting at Mataghis, Sugovushan, and Talish.



Mataghis-Sugovushan-Talish, Nagorno-Karabakh, 2020: Level 2 Case14

Location: Nagorno-Karabakh

Combatants: Armenia and Artsakh militia versus Azerbaijan

Dates: Late September to early October 2020

During the broad Azerbaijani offensive into Artsakh-controlled parts of Nagorno-Karabakh, a probably brigade-level Azerbaijani combined-arms ground unit attacked to seize the towns of Mataghis (later renamed Sugovushan) and Talish, and the dam retaining the reservoir near the two towns. Both sides fought with primarily Soviet-Russian arms and munitions, employing BMP-2 infantry fighting vehicles and T-72 tanks, Konkurs and Kornet anti-tank guided missiles, 85mm to 152mm cannon artillery, light and heavy antiaircraft artillery and missiles, and probably 122mm-300mm multiple-launch rocket systems. Both sides also brought drones to bear in order to spot enemy targets; Azerbaijan may have also used Spike Firefly loitering munitions to strike Artsakh and Armenian positions.

Initial engagements took place at fairly long range over the rolling hills, with artillery-targeting infantry both sitting in trenches and moving on foot in the open with devastating effect. Anti-tank missiles and artillery degraded armor on both sides. As the two forces closed in the forest, an Artsakh unit ambushed an Azerbaijani company in a quick but brutal fight that left at least a full platoon of the ambushed unit dead. Despite some limited defensive success, the combined Artsakh and Armenian units were overwhelmed and forced to withdraw under fire as the Azerbaijani ground forces swept in to secure the towns, dam, and reservoir.

Observations and insights from Mataghis-Sugovushan-Talish, Nagorno-Karabakh, 2020. Terrain and range seemed to dictate the characteristics of the fight in this case. In the heavy clashes across the hillsides, with almost total absence of natural concealment and excellent long-range observation from both the ground and the air, competing artillery and anti-tank missile crews had a field day. Artillery appeared to have been particularly effective against both infantry and T-72 tanks, with at least one tank destroyed by (probably) a 152mm shell. The close-range company-level ambush highlighted the disparity of characteristics within a single battle and the unforgiving realities of infantry combat on a high-tech battlefield: Probably over sixty men were killed by rifle, grenade, and machinegun fire in just three to five minutes.

From 2020 through 2021, fighting against Boko Haram continued in the Lake Chad Basin, and the Taliban mounted their final assault against the Afghan government. In rapid succession Taliban forces seized control of Herat, Lashkar Gah, Baghlan, Kunduz, Mazar-e-Sharif, Kandahar, a range of smaller towns and cities, and then Kabul. Most of these battles were poorly recorded. Fighting continued in Somalia, while the rise of Islamic militants in southern Tanzania and northern Cabo Delgado Province led to a series of large-scale attacks against poorly defended Mozambican cities. In March 2021 Islamic militants temporarily seized Palma.



Palma, Mozambique, 2021: Level 2 Case15

Location: Cabo Delgado Province, Mozambique

Combatants: Ansar al-Sunna, Islamic State, al-Shabaab versus Mozambique

Dates: March 24–April 04, 2021

A mixed force of Islamic militants from various groups conducted a surprise attack to seize the town of Palma and the nearby Total Oil facility and airfield. Probably over one hundred fighters made a clandestine movement through dense vegetation up to the edge of the town and facilities before attacking, catching local security forces off guard. An Army unit of several hundred soldiers may have holed up at the oil facility to avoid fighting. As the militants pushed into Palma with AK-variant rifles, RPG rockets, machineguns, and mortars, they overran small paramilitary police units and pushed in around a hotel filled with foreign national guests. This triggered the involvement of the South African Dyck Advisory Group private military company (PMC), which flew helicopters in to conduct a rescue operation. Both Dyck and, later, Mozambican Mi-24 attack helicopters became caught up in the ground fight, firing down into militant troops as the Army organized its counterattack.

Militant forces consolidated in Palma and began committing atrocities, while Army units drove and were moved by sea and Mi-8 helicopter up the coast. Light government forces with effectively identical infantry equipment to the insurgents, and backed by some light armored cars, attacked into Palma. The insurgents put up stiff resistance, firing at both ground and sea forces with machineguns, rockets, and mortars, and conducting some local counterattacks. Government units gradually consolidated combat power in the town and off the coast, eventually pushing the militants out of Palma and back into the jungle of Cabo Delgado province.

Observations and insights from Palma, Mozambique, 2021. Mercenaries have been a fixture on battlefields for well over a millennium, and they were employed in a number of the 2003–2022 cases (e.g., Najaf Iraq 2004, Khisham Syria 2018, Wadi Jabara-Al-Fra’a Valley Yemen 2019, Bakhmut 2022).16 At Palma, mercenaries probably provided all of the air support to the Mozambican Army: Dyck crews fired machineguns from their private aircraft, and Ukrainian crews manned the government Mi-24s.

At the beginning of this chapter I described the large scale of the 2020–2021 war in Ethiopia and also the dearth of reliable evidence on this important conflict. One of my researchers engaged some of the top Western and Ethiopian experts on the war to gather details on the ground battles. It turned out that most of these experts had been kept in the dark due to lack of press or other external observer access to the battlefields. There is some good video evidence on the battles at Tembien, Agbe, and Abiy Addy that allowed me to record the case and code it with level-2 confidence.



Tembien-Agbe-Abiy Addy, Ethiopia, 2021: Level 2 Case17

Location: Tigray Region, Ethiopia

Combatants: Tigray People’s Liberation Front versus Ethiopia

Dates: Mid June–mid July 2021

As the broad Ethiopian National Defense Force (ENDF) offensive into the northern reaches of the Tigray region slowly ground to a halt, the Tigray People’s Liberation Front (TPLF) prepared for a major counteroffensive under Operation Alula Abanega. Troops unearthed buried arms caches and established positions on the high ground overlooking the broad plains around Kola Tembien. They set up mortars and heavy machineguns around open kill zones, preparing a hasty defense while assembling troops for their own advance.

A large column of at least hundreds and perhaps thousands of ENDF troops packed into buses and transport trucks (probably) attempted to push its way north, perhaps unaware of the thousands of Tigrayan infantry preparing to advance in the opposite direction. Ethiopian forces moving through the low ground were taken under concentrated direct and indirect fires from several mountaintops and hillsides. Tigrayan fires broke the advancing ENDF units, sending at least hundreds of troops fleeing back south under heavy fire. Tigrayan infantry poured down into the lower ground, moving mostly on foot across the broken desert terrain and overrunning the now badly exposed ENDF fire support elements.

This rapid reversal allowed the Tigrayans to capture the Ethiopians’ Soviet-Russian 122mm artillery, truck-mounted antiaircraft guns, 120mm mortars, and (probably) T-55 and some T-62 tanks. Tigrayan antiaircraft teams also shot down an ENDF C-130 aircraft right over the central battlefield, giving their troops another jolt of positive energy. With their new armaments and vehicles, the Tigrayan counteroffensive gained momentum. TPLF forces pushed southeast toward Abiy Addy and Agbe, cracking open one and perhaps up to three ENDF divisions in the process.

Observations and insights from Tembien-Agbe-Abiy Addy, Ethiopia, 2021. This is the only Ethiopia-Tigray War case coded with as high as level-2 confidence and one of only seven cases with sufficient public evidence for any kind of coding out of thirty-eight total Ethiopia-Tigray cases. Even in the case of the Tembien-to-Agbe battles, evidence is almost entirely one-sided (mostly from Tigrayan sources) and at least partly unprovable.

War in Ukraine dominated Western discourse during my research period, but, as I wrote in the preface, I did not allow Ukraine to anchor my research. There are sixty-one total Ukraine cases in the database, forty-two of those occurring after Russia’s accelerated invasion in February 2022. Putting aside intangibles like will to fight (see the introduction), most of the early 2022 battles pitted Soviet-era equipment against Soviet-era equipment, with a sprinkling of Western munitions and hardware giving Ukrainian troops a technical edge in some instances. As Western equipment began to flow into Ukraine in late 2022, these battles became virtual showcases for mostly old Cold War arsenals. Drones—and particularly commercial off-the-shelf micro-drones—proliferated on both sides.

Video from the battlefield has been transmitted in a deluge, overwhelming analysts and allowing for some interesting perceptual manipulation. These videos give plenty of ammunition to anyone ready to cherry-pick Ukraine battles to ram through their favored argument on the character of war. In order to help counter sousveillance-driven analysis, I co-led primary-source research on what my team refers to as the Battle of Irpin River. It is listed here as the Irpin River Crossing-Moshchun-Horenka battle, followed by the late-2022 battle at Pavlivka-Vuhledar to provide some chronological variance.




Irpin River Crossing (Moshchun and Horenka), Ukraine, 2022: Level 1 Case18

Location: Kyiv Oblast, Ukraine

Combatants: Russia versus Ukraine

Dates: February 24–mid March 2022

Part of Russia’s northwestern advance toward the Ukrainian capital, Kyiv, depended on establishing a crossing point over the Irpin River and control over the east-bank town of Moshchun to allow for the successful follow-on movement of Russian armored ground forces from the air assault bridgehead at Antonov (Hostomel) Airport. Ukrainian troops dropped the bridges across the narrow, shallow Iprin and punched a hole in an upstream dam. But even as the air assault foundered at Antonov Airport, a joint force of Russian 106th Airborne Division and the 155th Naval Infantry Brigade operating light BMD-variant infantry combat vehicles began to cross the river. Russian infantry backed by massed heavy artillery support pushed their way into the western edge of Moshchun, taking Ukrainian troops of the defending 72nd Brigade—which included a number of recent volunteers and troops from other units—under fire from drone-directed cannon and rocket artillery.

Ukrainians fired back with their own drone-directed artillery and mortars and put up a stiff close-range defense in Moshchun and nearby Horenka. Infantry fought block to block with mostly iron-sight AK-variant rifles, machineguns, RPGs, and (for the Ukrainians) some Western NLAW anti-tank rockets as continual indirect fires rained down on both sides. Russian and Ukrainian soldiers dug trenches and fighting holes to protect themselves from indirect fire and advanced against each other on foot with minimal integrated armor support; BMP-1s and -2s for the Ukrainians and mostly BMDs and a few tanks for the Russians. As Russian ground forces massed on the western bank of the Irpin for a major push across pontoon bridges, the Ukrainians blew open the dam. This daring act effectively stopped the assault.

Observations and insights from Irpin River Crossing (Moschun and Horenka), Ukraine, 2022. Water played an important but not necessarily decisive role in the battle for the Moshchun-area crossing. Even without flooding, the tiny Irpin River—in some places just a deep stream—presented a major obstacle to the advancing Russian forces. Armored vehicles cannot be willed across inconvenient but unavoidable micro-terrain. By blowing the bridges across the river, the Ukrainians channelized the Russian advance onto a handful of pontoon bridges, slowing their advance into Moshchun and Horenka and giving the defenders time to organize defenses and counterattack.




Pavlivka and Vuhledar, Ukraine, 2022: Level 1 Case19

Location: Donetsk Oblast, Ukraine

Combatants: Russia versus Ukraine

Dates: March 2022 through the end of 2022

Russia’s 155th and elements of the 40th Naval Infantry Brigades and separatist forces attacked to seize the towns of Pavlivka and Vuhledar from the defending Ukrainian 72nd Separate Brigade and teams of Ukrainian international legion troops. Several thousand Russian marines employing T-72 and T-80-variant tanks, BMP-2s and -3s, BTRs, all types of Soviet-Russian artillery and rocket systems, loitering drone munitions, air defenses, and combat aircraft conducted a long, continual series of mechanized infantry assaults into the prepared trenches and bunkers in the fields, windbreaks, and low-density urban terrain around these two towns.

In most recorded cases, Russian tactics were blunt: They shelled the Ukrainians relentlessly and then advanced in armored columns in broad daylight directly toward the defensive front lines. Thick roadside mud and belts of deadly TM-62 anti-tank mines encouraged these channelized advances. In order to push through the mines, Russian units generally led with counter-mine vehicles. But the Ukrainians also used artillery to drop remote anti-armor mines (RAAM) in behind the advancing units, cutting off their reinforcements and escape routes. On several occasions, Ukrainian drones spotted advancing armor and cued up artillery units that waited for the first tank to hit a mine.

Once the column stalled, artillery piled on, catching infantry dismounting into tree lines and light armor in the open. The 155th Brigade suffered so many casualties in these assaults that some Russian marines issued a plea for help on social media. Still, they were able to wear the Ukrainians down over time. Ukrainian counterattacks were not much more successful, and aggressive Russian infantry pushed into the trenches and eventually held Pavlivka for some period of time. The fight for Vuhledar extended well into 2024.

Observations and insights from Pavlivka and Vuhledar, Ukraine, 2022. Drones flew probably almost continuously on both sides throughout this battle. Russians flew Orlan-10s and ZALA Lancet loitering versions, while the Ukrainians used high volumes of DJI commercial drones to drop munitions and spot advancing enemy units. Drones allowed for more accurate artillery fire and caused casualties, but perhaps their biggest impact was to reduce opportunities for either side to achieve the element of surprise on a large, flat battlefield almost devoid of concealing vegetation. Absent drones, the Russian marines might have been able to punch through the Ukrainian defenses at Pavlivka much more quickly, or perhaps the Ukrainians could have mustered a successful counterattack.





OBSERVATIONS AND INSIGHTS FROM 2018 TO 2022

Just prior to the accelerated Russian invasion of Ukraine in February 2022, the war in Nagorno-Karabakh (and to a lesser extent, the war in Ethiopia) had been front and center in the public discourse on the nature and character of war. Given its impact on the debate over the character of modern warfare, it is worth revisiting some of the breathy and also the more measured interpretations of the 2020 war between Armenia and Azerbaijan in Nagorno-Karabakh.

Immediately after this brief but intense forty-four-day conflict, Azerbaijan’s successful use of attack drones—and particularly the Turkish Bayraktar TB2 and Israeli loitering strike munitions—was offered up as tangible proof that the character of modern war had changed and that what is often described as “traditional” ground combat power (tanks, artillery, infantry) had been rendered nearly obsolete. Dramatic video montages of drone strikes and scorekeeping websites like Oryx helped actively and passively sell the drone narrative with raw and seemingly irrefutable evidence.20 A singular causative explanation for Azerbaijani victory took root in Western defense establishments: Drones won the war.

Less than a month after the war ended, then-British Defence Secretary Ben Wallace spoke in awe of Turkish technical innovation. He stated that drones like the TB2 had been responsible for “the destruction of hundreds of armored vehicles and even air defense systems.”21 In 2021 the U.S. Marine Corps published an update to its Force Design 2030 concept in which it argued without citation that “the victor [Azerbaijan] imposed their will primarily through the use of unmanned systems and loitering munitions.”22 In December 2021, another official Marine Corps report claimed that “almost all battle damage was inflicted by unmanned systems” in the Nagorno-Karabakh War, citing a single article in the Small Wars Journal.23 These claims were used to underwrite the Marine Corps’ force redesign and its premier, high-technology Stand-in Force concept.

But neither of the Marine Corps’ claims about the Nagorno-Karabakh War—that drones were the dominant factor in Azerbaijani victory and that drones caused nearly all battle damage in the war—stand up to retrospective scrutiny.24 Nor do they fairly represent contemporaneous interpretations by military experts.25 Expert analyses were fairly consistent: Drones clearly played an important role in the war. But these analyses also found, or implied that Azerbaijan was able to destroy or capture a significant amount of Armenian and Artsakh military hardware primarily because of a broader imbalance in the quality and effectiveness of the opponents.

At the outset of the Nagorno-Karabakh War, the Armenian side fielded badly outdated, poorly coordinated, and generally inadequate air defenses. Their static ground defenses were situated in wide-open terrain with no concealment and almost no overhead cover and were therefore easily targeted. Armenian and Artsakh soldiers had inadequate military professionalism, poor adaptability, poor signature management, nonexistent counter-drone technology, and (at least in some units) low will to fight. By contrast, the Azerbaijanis were directly supported by NATO member Turkey, had solid doctrine and excellent organization, and executed their ground combat plan with professional expertise, integrated all-arms fire support, aggressive electronic warfare attacks, and ingenious deception measures.26

Even if one were to discount these collective factors, there remains a data problem underlying the official Western military interpretations of the Nagorno-Karabakh War. Widely cited drone kill statistics appear to have been inflated and perhaps even doubled or tripled in some cases. Many vehicles that looked to have been destroyed by drones probably had fallen victim to mines, artillery, or anti-tank guided missiles. Eado Hecht of the Israeli Defense Forces Tactical Command College revealed gross exaggerations by the Azerbaijani government and misinterpretations of publicly available video evidence.27

I did not set out to prove or disprove causation between means and outcomes in any ground combat battle. However, my review of the public evidence for the engagements at Mataghis, Sugovushan, Talish, Lachin, Qubadli, and Shusha in 2020 did not suggest any clear or defensible case for causation. All of these battles shared many characteristics with the Nagorno-Karabakh battles of 1992 and 2016. I found a roughly 70 percent commonality in characteristics between all five of the Nagorno-Karabakh cases in the dataset, 1992–2020.28 Drones were far more prominent and almost certainly more effective in the 2020 war, but infantry, cannon artillery, manned aircraft, rocket artillery, rifles, machineguns, anti-tank missiles and rockets, and Soviet-era tanks also played varying and apparently important roles in 2020.

We cannot know with any certainty why Western military leaders were so inclined to bite on the hyperbolic, technophilic, and (at least given publicly available evidence) empirically indefensible drone narrative from the Nagorno-Karabakh War. It is clear that this narrative both correlated with and reinforced the near lockstep arguments about the changing character of modern warfare put forth by Work, Milley, Berger, and other American defense leaders. This was a characterization of war the way senior defense leaders wanted it to be, not necessarily as it was in late 2020. Bayraktar fever carried forward into the first months of the Ukraine War in 2022 but had broken by December of that year as many—and perhaps most or even nearly all—of the Turkish drones in the Ukrainian inventory fell victim to adaptive Russian air defenses.29

Beyond my analysis of the 2020 Nagorno-Karabakh War, examination of the Ethiopia-Tigray War, the Myanmar civil war, the Ukraine War, and the other wars from 2018 to 2022 suggests that at least in the public record our collective understanding of ground combat from this period is based on wildly uneven and often inadequate evidence. While a total of forty-two 2022 Ukraine cases are coded in the dataset, only thirteen of those (about one-third) are coded with a high degree of confidence based on publicly available sources in Ukrainian, Russian, and English. Putting aside all cases hidden from public view, I recorded as not coded at least sixty-seven other ground combat events in this last five-year period. These include most of the known battles in the Ethiopia-Tigray War; individual battles in Syria, Morocco, Afghanistan, Iraq, the Philippines, Yemen, and Burkina Faso; thirteen possible battles in Myanmar; and even eight prospective battles in Ukraine.

Therefore, while my research culminated during a period in which the Ukraine battlefield became increasingly visible and seemingly transparent, holistic understanding of global ground combat may actually have somewhat worsened. It may be that the more we see, the less we actually seek to understand and collectively examine ground combat and war writ large. There is a real possibility that policymakers and some members of the broad community of experts on modern warfare have come to accept that the volume of raw public information on battle constitutes latent historical knowledge. I return to this possibility in the appendix. In the next chapter I summarize the results of this analysis of 423 cases of modern ground combat and draw conclusions about its character.
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EIGHT
Observed Characteristics of Modern Ground Combat



I argue in chapter 9 that we cannot effectively describe a collective character of modern ground combat in a singular form. We can, however, helpfully identify a range of characteristics of modern ground combat that appear to be more or less common across cases in a given time period and across decades. Examination of characteristics including equipment, tactics, and technology employed by ground forces and supporting air and naval units can return useful and interesting insights into warfare without resort to hand waving.

Of course, subjective decisions over theory and method, and subjectivity in the interpretation of data are baked into even the most quantitative hard-science research findings. As I wrote in the introduction, subjectivity is unavoidably present in my qualitative work. I have done my best to increase the objectivity of these results through transparency, citation, and inductive case selection and coding. But the reader should be well aware that the findings that follow represent my subject-matter expert analysis of the cited evidence.

Beyond analyst bias, all cited evidence contains its own prospective subjectivity and flaws. And while I was able to observe a handful of these conflicts at fairly close range, I most certainly was unable to observe the entirety of global ground combat through an unclassified computer. Coded results reflect only the evidence I have cited in the database (approximately 2,500 annotated sources and approximately 20,000 other reviewed and listed sources). These findings and the evidence and data they represent should be rigorously challenged and improved on going forward.

Return of findings in this chapter begins with a broad categorization of the 423 coded modern ground combat cases. I describe where battles took place, generally what type of forces were aligned against one another, and the terrain on and within which they fought. I then break out specific characteristics of ground combat by broad category: (1) infantry, (2) indirect ground fires, (3) mobile firepower and armored vehicles, (4) airpower not including drones, and (5) drones.1 I also present results and my insights from attempts to code characteristics of ground combat that were most difficult to observe, including the use of electronic warfare; information warfare; artificial intelligence; cyber warfare; satellites; stealth technology; chemical, radiological, and biological munitions; and so on.


CASE INCIDENCE BY LOCATION

By frequency and density, most of the observed 423 ground combat cases occurred in the Middle East, across North Africa, and on the Horn of Africa (HoA). A total of 61 percent (256 cases) occurred in the Middle East-North Africa (MENA) region, with the majority of these (42 percent of the overall total) occurring in Middle Eastern countries like Syria and Iraq. Eastern Europe, Asia, and sub-Saharan Africa experienced roughly equivalent incidents of ground combat (9–16 percent of the remaining whole).Figure 8.1 depicts the total case count by region, with the aggregated regions in the left-hand pie chart and the disaggregated regions in the right-hand bar chart. The bar chart on the right shows the total absence of observed cases of combined-arms ground combat in Western Europe, Central America, South America, and North America.2

A noticeable shift from the MENA region to Europe emerges across the five-year periods depicted in Figure 8.2, below. Rise in the Europe cases is almost entirely explained by the war in Ukraine, while the decline in the Middle East cases primarily resulted from the culmination of the counter-Islamic State campaign and the overall decline in organized warfare across Syria. Marked decline in Asia cases starting in 2013 primarily resulted from the end of the Sri Lankan civil war and the end of the American surge of forces in Afghanistan.
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FIGURE 8.1.    Total Ground Combat Case Count by Region, 2003–2022

Note: I placed each country in a region and subregion based on my experience with regional mapping for policy analysis. There are no hard-and-fast rules for regional bounding. All country-level data are available in the Excel dataset, a copy of which will be made available to researchers on request. Also see the map in Figure 9.3 for country-level frequency.
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FIGURE 8.2.    Total Case Count by Aggregated Region per Five-Year Period
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FIGURE 8.3.    Total Ground Combat Case Count by Country, 2003–2022

Note: This map depicts only the 423 coded cases from the dataset 2003–2022. Cases with clear cross-border fighting—Libya-Tunisia and Thailand-Cambodia—show one incident per country; these should not be counted as additional cases. Darker fills indicate a higher density of cases, with black indicating more than 75 cases, darkest gray 60–75 cases, then progressively lighter gray for 45–59 cases, 30–44 cases, 15–29 cases, and 1–14 cases. Countries without cases have a white fill. There were no recorded cases in the Western Hemisphere. PA = Palestinian Authority; N-K = Nagorno-Karabakh


Recapping the lead case counts by country: Ground combat in Syria from 2011 through generally about 2018 constituted the majority of cases (ninety-three total, or 22 percent) in the database. Russia’s initial invasion of Ukraine in 2014 and the broader war beginning in February 2022 generated sixty-one total cases (~14 percent), with forty-two of these occurring in the last year covered by this study. Wars in Iraq between the U.S.-led coalition and Saddam Hussein’s government in 2003, between the coalition and insurgent groups through 2011, and then war with the Islamic State from 2014 through 2022 brought Iraq into third place with fifty-three cases (~13 percent), followed by the U.S.-led war in Afghanistan, post-Arab Spring wars in Libya and Yemen, chaos in Somalia, the Sri Lankan civil war, and then less well-represented conflicts in Asia and sub-Saharan Africa. The map in Figure 8.3 shows the highest incidence of cases by country throughout the twenty-year modern period.



LOCATION: OBSERVATIONS AND INSIGHTS

Governments around the world engaged in direct combat or supplied proxies to fight each other and a range of exceptionally well-equipped nongovernmental armies like the Islamic State, the Libyan National Accord, and Ansar Allah (Houthis).3 Weapons, tactics, intelligence, and the highest and lowest forms of technology from across the world’s armories and training halls were effectively globalized, but they were most concentrated and diversified in the Middle East and North Africa regions; Syria, Iraq, Libya, Yemen, Somalia, and so on. These MENA cases are therefore particularly relevant to future studies seeking to understand modern warfare, and particularly those focused on understanding war between great powers in the absence of any actual, modern great power wars; see the following section on competitor type.



CASE INCIDENCE BY COMPETITOR TYPE

Competitor type indicates in broad and subjective terms the relative power of the combatants in these ground combat cases. I assigned one of three ratings to the direct combatants and their proxy supporters: (1) low, (2) mid-minor, or (3) major. Low rating generally correlates with irregular, nongovernmental powers like the Somali al-Shabaab. Low-rated powers typically do not have air or naval forces, but they can have drones, robust indirect fire, and armor capabilities. Mid-minor rating correlates with governments or particularly strong nongovernmental powers that have large but generally low-technology armies, or in some cases small, higher-tech armies with limited military professionalism, leadership, and tactical capability. For example, Sri Lanka and the Tamil Tigers are both rated mid-minor because both had fairly robust but not high-technology or otherwise advanced ground, air, and naval forces. Major powers include the United States, some other NATO countries, Russia, and China.
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FIGURE 8.4.    Competitor Types, Aggregated, 2003–2022


I started with nineteen possible combinations of competitor type including proxy teaming. For example, Harasta Syria 2018–2019 is coded as mid-minor + major versus low: Syria (mid-minor) was supported by Russia (major) in its fight against the Free Syrian Army (low). I only added supporting major powers when they were directly involved in combat with air support, naval fires, and/or ground forces.4 For example, at Harasta, Russian aircraft attacked Free Syrian Army fighters with air-delivered munitions, so in that case Russia and Syria made up a major-mid team. Figure 8.4 shows the aggregated breakdown of competitor types:

By far the cases in which mid-minor powers like Myanmar fought low powers like the Kachin Independence Army were most prevalent. Out of these 208 total cases (49 percent of the overall cases), 55 included major power support to a mid-minor power. This included the Russian support to Syria at Harasta, U.S. support to Iraq in the al-Mosul Iraq 2016–2017 case, and the combined French-Afghan battle against the Taliban at Ala’Saye, Afghanistan in 2009.



COMPETITOR TYPE: OBSERVATIONS AND INSIGHTS

There were no incidents of major-versus-major-power (e.g., China versus the United States) direct ground combat in the dataset. Despite this rather significant gap in observable phenomenon, experts continue to make hedgehog-like claims about the character of such major-power wars in contemporary policy debates. I return to this point in chapter 9. A significant majority of all recorded engagements—about 90 percent of total—took place in the context of what generally are referred to as irregular wars.5

Given the apparent importance of these cases: What is meant by irregular war and how does it help us to understand modern ground combat? Clearly these battles are not irregular in terms of relative frequency. Are they therefore irregular in their characteristics when compared to what are generally referred to as regular, conventional, or traditional battles? That is less clear, particularly given the muddled meaning and bounding of these terms. Across Syria, Yemen, Sri Lanka, and other battlefields, so-called irregular forces fought what looked very much like regular conventional battles with infantry, heavy artillery, armor, and close-air support.



TERRAIN AND WEATHER

These 423 battles were fought over and within a variety of terrain and weather conditions. Most cases involved two or more types of terrain, like desert and urban in Umm Qasr Iraq 2003, or forest, jungle, and urban in Beni Nepal 2004. Of the nearly 300 cases that included fighting in some kind of urban terrain, over half (164) also included some other type of terrain like desert or swamp. Figure 8.5 shows the frequency of terrain occurrence across all cases. There was no significant deviation in terrain type over the five-year periods. It was not possible with the given evidence to record the impact of rainfall, excessive heat, or excessive cold, and so on. Snow was observed on the ground in approximately 2 percent of all recorded cases.
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FIGURE 8.5.    Terrain Frequency, 2003–2022


Coding for terrain requires subjective judgment. What constitutes a mountain for one observer might look like a large hill to another. I applied the broadest possible definition for urban terrain, including fighting in low-density, low-construction-height villages because no matter their construction, the presence and use of buildings changes engagement ranges, weapon effectiveness, and tactics. A tighter definition restricted to cities with high-rise buildings would return far fewer positive results.



TERRAIN: OBSERVATIONS AND INSIGHTS

Frequency of urban combat across the cases is observable and interesting, but I could not objectively code what I found to be the three most important terrain insights from the case research on (1) high ground, (2) micro-terrain, and (3) weapons employment. These are offered as subjective expert insights.

As it had in previous land wars in recorded history, high ground frequently gave tactical advantage to ground combat forces. Given that ground combat continued to center on direct-fire and surface-to-surface indirect-fire engagements—more on this below—high angle of fire, dominant visibility, and dominant positioning retained their historical relevance.

At Wadi al-Hujair Wadi al-Saluki, Lebanon, in 2006, advancing Israeli armored forces were pinned by Hezb’allah infantry and anti-tank teams firing from high to low ground. Israeli gunners were hard-pressed to fire up steep hillsides with any real effectiveness. In the battle for Haifah Street in Baghdad, Iraq, in 2007, both U.S. soldiers and Iraqi insurgents used high-rise buildings to rain fire down onto defending or advancing forces. At Inayat Qilla-Bai Cheena, Pakistan, in 2009, Tehrik-e-Taliban Pakistani fighters nearly dominated advancing Army columns with heavy fires funneled into the restrictive low ground of the valley floors.

Clausewitz described the influence of terrain “in the very smallest feature of the ground.”6 These small features are now referred to as micro-terrain. Micro-terrain is any ditch, hillock, rubble pile, rock outcrop, or even slight rise or drop in grade on the ground that provides concealment from enemy observation and/or cover protection from enemy fire.

Micro-terrain rarely shows up on maps and is hard to discern even through ultra-high-definition overhead drone feeds. Typically, it is discovered by vehicle crews and infantrymen as they advance or defend under fire. Despite its seeming innocuity, I observed in many of the cited cases that the right bit of micro-terrain could make a significant difference in the way in which battles were fought. This was true for the Germans defending broken ground along the steep slopes along Monte Altuzzo in 1944, for the Argentinians defending from rock outcrops on Mount Longdon in the Falkland Islands in 1982, and for U.S. Marines taking cover in irrigation ditches as they advanced against the Taliban in Afghanistan in 2010.7

In every case I was able to confidently observe—all of the confidence level-1 and many of the level-2-rated cases from 2003 to 2022—terrain clearly had a significant influence on direct-fire engagement ranges and weapon types employable and employed. For example, throughout the expansive and long-running battle between the Syrian Arab Army and Free Syrian Army at Bureij, Aleppo, between 2014 and 2015, both sides engaged with armored vehicle main gun fire, heavy machineguns and antiaircraft cannons, and anti-tank missiles across the low-rolling hills outside the urban area. But as the two forces closed range to contest small built-up areas and military bases, emphasis shifted to AK-variant rifles, RPG-variant rockets, and hand grenades. Cannons and machineguns were still employed in built-up areas but much more cautiously. See the section on armor, below, for more on infantry-armor teaming.



INFANTRY CHARACTERISTICS

Infantry played a role in every one of the 423 modern ground combat cases. There is some risk of tautology with this finding given that the baseline requirement for a valid case required the presence of approximately a platoon of infantry on each side. However, throughout my inductive research process I found no modern ground combat cases, coded or other, in which infantry were completely absent on either side.

Three following charts break down the coded infantry results. In this first chart, Figure 8.6, I show the frequency of appearance of infantry-level weapons across all 423 cases. Rifles, machineguns, and with a few exceptions, direct-fire rockets (e.g., RPG, M72 LAAW) were always present on one or both sides.8 Recoilless rifles and anti-tank guided missiles were used in about half or two-fifths of all cases, improvised explosive devices in about one-third of all cases, and top-attack anti-tank missiles (e.g., Javelins) were used in just under one in ten cases. See below for more on infantry drones.
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FIGURE 8.6.    Infantry Weapons Frequency, 2003–2022
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FIGURE 8.7.    Infantry Movement, Tactics, Other, 2003–2022


Foot-mobile infantry including all infantry fighting dismounted from vehicles were employed in every case, while motorized and/or mechanized infantry were employed in about 60 percent of all cases. Special operations forces like Afghan Commandos or Iraqi Counter-Terrorism Service (CTS) were observably employed by one or both sides in about one out of every three cases. I was able to record the heliborne landing of troops either to a location in close proximity of the battle or directly into the fight under fire in sixty-one cases (14 percent).
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FIGURE 8.8.    Observed Infantry Drone Use, 2003–2022


I also observed what I subjectively determined to be amphibious or smaller waterborne (e.g., riverine, major river crossing) operations in about 5 percent of all cases. These included the UK-led amphibious landings at the al-Faw Peninsula in Iraq in 2003, the Rally for Congolese Democracy (RDC) crossing of the Rusizi River and Lake Kivu into Bukavu, Democratic Republic of the Congo in 2004, and the Russian amphibious reconnaissance-in-force at Mariupol, Ukraine, in February 2022.9 And I observed what I interpreted to be massed frontal infantry assaults in about 4 percent of all modern cases.10 Figure 8.7 depicts these frequencies across all cases.

I coded separately for aerial drones employed by infantrymen and those flown by special nonorganic teams or national-level air forces. For example, an infantry platoon might fly a small commercial drone like the DJI Mavic 3 for close-range observation, while higher-level units might fly larger winged drones like the Russian Orlon-10, the Israeli Heron, or the American MQ-9 Reaper. See the section on drones, below, for more on overall drone use.

Clearly recorded, small-infantry-unit-level aerial drone use increased by approximately 600 percent from 2003 through 2022. In the most recent five-year period of observation, infantry on at least one side of the battle employed infantry drones in 35 percent of cases. American, Israeli, and other forces used ground drones in combat, but their observed use in the cited sources was negligible across all periods.11 Figure 8.8 shows this change over time from 2003 to 2022.



INFANTRY: OBSERVATIONS AND INSIGHTS

Infantry units were the only type of unit represented on both sides of every modern case. Infantry weapons—rifles, machineguns, and mortars—were the only items of military equipment present and employed in every one of the 423 cases.12 I observed no cases in which ground defensive positions or offensive objectives were held or taken without infantry engaging in at least direct-fire, and nearly always also indirect-fire, combat. There probably is no objective, evidence-driven method to judge the relative value of infantry compared to other combat arms in modern ground combat. It is, however, safe to say that infantry consistently played at least an important role, and in many cases a dominant role, in a significant majority of observed ground battles.

Almost without exception, infantry in various armed forces maintained consistent form and function across relative organizational structures, applying similar tactical methods, equipment, weapons, and technology from at least the mid twentieth century through the end of 2022. Evolutionary changes were evident but perhaps surprisingly limited given the passage of more than seventy-five years since the end of World War II. Given the U.S. Army’s position as the world’s premier large-scale global ground combat force, it provides a good basis for comparison over time.

Organization: At the end of World War II, a U.S. Army infantry battalion had three rifle companies with organic medium machineguns, 60mm mortars and anti-tank rockets, and a heavy weapons company with organic heavy machineguns, 81mm mortars, and anti-tank guns.13 At least as of early 2024, a U.S. Army infantry battalion still had three rifle companies with organic medium machineguns, 60mm mortars and anti-tank rockets, and a heavy weapons company with organic heavy machineguns and both 81mm and 120mm mortars.14 Triangular organization remained generally in place. Changes: Battalions were somewhat smaller with reduced support capabilities, anti-tank missiles were added to the infantry platoons and battalions, and the unit had some organic drone capability. Special drone units were on the drawing board.

Tactics: Late-war infantry tactics described in the 1944 War Department Field Manual 7–20, Infantry Battalion, are remarkably similar to those in the 2017 Army Techniques Publication 3–21.20, Infantry Battalion. Both manuals describe orderly movement of subordinate units in columns toward enemy objectives, ground reconnaissance to spot weak points in enemy defensive positions, coordination of supporting indirect and air fires onto the objective, violent infantry assault through the enemy positions, and consolidation into a defensive perimeter. Army units attacking into Iraq in 2003 (exemplary cases: Karbala Iraq 2003; al-Qa’id Bridge Iraq 2003, etc.) applied tactics that effectively mirrored those in the 1944 manual. Changes: Observable, substantive changes over time in doctrine, organization, and action are negligible.

Weapons and equipment: With four notable exceptions—rifle scopes, night vision goggles, anti-tank missiles, and drones—modern U.S. Army infantry kit is either a modest evolution of early to mid-twentieth-century equivalents (e.g., M1 carbine to the M4 carbine) or is nearly the exact replication of early to mid-twentieth-century weapons (M2 heavy machinegun). An individual infantryman in the early 2020s has better body armor, newer but not necessarily more effective rifles and machineguns, and effectively the same uniform and boots as a World War II-era infantryman. Changes: Wide dissemination of scopes for U.S. Army infantrymen has extended their ability to spot and target enemy infantry. Anti-tank missiles have significantly increased infantry capability to target and destroy enemy armor, but the Javelin is a nearly thirty-year-old system that represents a meaningful but (arguably) in many ways modest evolution from the 1970s-era M47 Dragon it replaced.15 World War II-era night-vision devices have evolved to offer sometimes significant advantage for infantry fighting against other infantry who lack night vision, but the goggles are restrictive and can be blinded.
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Table 8.1 depicts the evolution and sustained use of U.S. Army infantry weapons from World War II through the mid 2020s.16 It shows the initial introduction of some weapons, including the M2 .50 heavy machinegun, in the interwar period. Infantry hand grenades, machineguns, and mortars have generally consistent design from World War II. Rifle design has evolved, but the M4 and M7 are not necessarily more effective against enemy soldiers than the mid-twentieth-century M1-variant rifles. Vietnam War-era rockets and grenade launchers remain in the U.S. inventory in the mid 2020s and are in wide use by the Ukrainian Armed Forces.

There has been no obvious revolution in infantry affairs since World War II. A mid 2020s-era U.S. Army infantry unit is organized, trained, and equipped to fight in ways that are remarkably similar to Army infantry units from the middle through the end of the twentieth century. Given that drones and night-vision devices were designed in the 1930s and anti-tank missiles were designed in the 1940s, the mainstay items of gear found in advanced, mid 2020s-era foot-mobile infantry units were at least conceptualized, designed, and tested approximately eighty years earlier. The newest item listed in Table 8.1—the RQ-11 Raven drone—was fielded in the mid 2000s.

Looking broadly across the whole case set through the end of 2022, this general consistency in organization, tactics, and gear applies to every other infantry force observed in ground combat. Russian Ground Force (RGF) infantry and probably most other uniformed and nongovernmental infantry (e.g., Islamic State, National Movement for the Liberation of Awzad, M23) around the world are armed with a mix of old and modern versions of the 1940s-era AK-47, the 1950s-era RPG-7, and mortars designed in the mid twentieth century.

Globally, observed infantry tactics in these 423 cases of ground combat remained consistent with World War II-era tactics. Terrain, weapons limitations, fog of war, restrictions to visibility, enemy actions, and other recurring factors continue to force infantry commanders into the same general decision patterns applied by their predecessors. See the section on drones, below, and the section on the Ukraine War in chapter 9 for insights into the changes brought about by drone observation and targeting.



GROUND INDIRECT FIRE CHARACTERISTICS

Infantry mortars and/or at least small indirect-fire rockets were used in 100 percent of all 423 cases; indirect fire use was of course a case prerequisite. Beyond infantry weapons, some type of tube artillery—a term I use here to include cannons, guns, and howitzers, as well as some large mortars above 120mm—or indirect-fire rocket artillery was employed in 82 percent (346 out of 423) of all cases.17

Tube artillery was more frequently employed (74 percent of cases), while rocket artillery was less frequently employed (59 percent of all cases). Caliber of cannon artillery pieces ranged from old World War II-era 75mm howitzers used in places like Somalia and Libya, and 85mm field guns used in Pakistan, Uganda, and Azerbaijan, to the Russian 203mm 2S7 Pion employed by both sides in the Ukraine War. Probably the most commonly used tube system around the world was the 1960s-era Soviet-Russian 122mm 2A18 (D-30) howitzer, followed by the Russian 130mm and 152mm systems, then Western 155mm systems.18

Indirect-fire rockets ranged from improvised light rockets fired like mortars by nongovernmental groups like the Free Syrian Army and the pre-2021 Taliban, to the ubiquitous Russian 107mm Type 63 and BM-21 122mm multiple-launch systems, to the American 227mm M142 and Russian 220mm BM-27 Urugan, and so on. There seemed to be no technical barrier to the employment of indirect-fire rockets. I routinely reviewed video footage of young men in flip-flops aiming launchers with old lensatic compasses and letting rip with salvoes of 107mm or 122mm rockets at their adversaries. Figure 8.9 shows the frequency of ground indirect fire used across all cases.

In some cases, one or both sides employed surface-to-surface missiles like the Russian R-17 Elbrus (Scud-B) and 9K720 Iskander, or the American MGM-140 ATACMS. However, at least through late 2022 the use of these missiles in ground combat was poorly annotated in the public record and was seemingly infrequent. In all observed cases, missiles were employed along with other indirect fires and were typically used for interdiction strikes rather than to support active ground combat.

While observed missile use was infrequent, throughout this twenty-year observation period most military forces—including a significant proportion of nongovernmental forces like al-Shabaab, Islamic State, LTTE, Ansar Allah, and so on—used some kind of tube-launched shell or rocket to soften up enemy defensive positions or fend off infantry and armor attacks. Figure 8.10 shows the consistent frequency of use of ground indirect fire over time.
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FIGURE 8.9.    Ground Indirect-Fire Use Frequency Other than Infantry Mortars, 2003–2022
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FIGURE 8.10.    Ground Indirect-Fire Use Frequency over Time Other than Infantry Mortars


Ground indirect fires destroyed both light armor and main battle tanks in a number of cases. Totaling these cases is difficult because causation is elusive even with clear video: Vehicles were destroyed by artillery, mines, missiles, rockets, machineguns, and other weaponry. Until the early 2020s, evidence was inadequate to draw reliable conclusions in most cases. Sometimes military units helpfully self-reported losses to artillery or offered up good ex post evidence of strikes against enemy armor (e.g., aerial surveillance footage). Video evidence from the Ukraine War made it possible to attribute causation with a fair degree of confidence in some cases. I attributed ground indirect fire kills to tanks in thirty-five cases from 2003 to 2022 and to light armor (including armed but unarmored trucks) in fifty cases. Actual incidents probably were more frequent across cases in which both ground fires and armor were present.



GROUND INDIRECT FIRE: OBSERVATIONS AND INSIGHTS

With few exceptions, the cannons, howitzers, and guns used by armies around the world were designed and fielded in the mid to late twentieth century. Some newer cannon artillery and rocket systems like the German Panzerhaubitze 2000, American HIMARS, and the Russian 9A52–4 Tornado and S35–1 Koalitsiya-SV-KSh were fielded since 2000, but the old Soviet-Russian systems remain far more prolific and in regular use even through late 2022.19 Some technological changes have significantly improved the accuracy and reliability of indirect fire since World War II, including GPS-assisted targeting, autoloading, and guided shells like the Western-manufactured Excalibur.20

However, the observation I made in chapter 5 about the consistency of function through 2002 also applies to the modern period: Modern ground indirect fire systems launch a shell or a rocket from one point on the ground to another, at which point they (typically) explode to kill and injure enemy soldiers, reduce enemy will to fight, and destroy enemy equipment. Gradually advancing technologies and improved designs continue to decrease time between rounds fired, increase range, increase accuracy, and in some cases increase lethality.

When good weather and lack of enemy countermeasures allowed, drone observation in some cases significantly improved the efficacy of tube and rocket fires. Spotting enemy positions was easier from the air and generally more effective and efficient from a loitering, high-definition camera than from a vulnerable balloon or fast-moving manned aircraft. However, drone spotting for ground indirect fires is not a new phenomenon.

Drones were used to help spot targets in the 1970s in the Yom Kippur War and the Vietnam War, and then more frequently in the 1980s in Lebanon, in Angola, and at least in the mid to late stages of the Iran-Iraq War. By the 1990s, drones were routinely used to help spot indirect fire targets in the Gulf War, in the Balkans, and in smaller engagements across the Middle East and sub-Saharan Africa. By the early 2000s, drones were commonplace across the skies in Iraq and Afghanistan and were considered essential and integral assets for Western indirect fire operations. In 2024 drones are ubiquitous but also remain vulnerable to countermeasures; see the section on drones, below.

This historical context suggests a continuing pattern of incremental improvement in ground indirect fires that generally extends a centuries-long trend from the first use of the Roman onager in the 4th century BCE. Despite all of these improvements and technical advances, unguided indirect fires still strike with circular errors of probability rather than absolute accuracy. Most artillery shells and rockets fired even in the 2022 Ukraine battles landed near, sometimes far, but not directly on the intended targets.21 Even the approximately $100,000 USD guided Excalibur round—an early 1990s design intended to replace the 1970s-era laser-guided Copperhead guided round—has between an 88 and 92 percent success rate in testing and in combat, not perfect accuracy.22

All firing platforms, shells, and rockets are vulnerable to technical countermeasures including radar-guided counterbattery fire and interception by guns and lasers, and these countermeasures advance in parallel with improvements to the firing systems.23 For example, reports from Ukraine through 2024 suggested that Russian counter-GPS jamming had sharply reduced the accuracy of Excalibur, HIMARS, and other Western precision ground-launched munitions, perhaps to the point of inefficacy.24 One report suggests Russian jamming reduced Excalibur accuracy to just 10% in 2023, leading Ukrainian forces to rely on unguided rounds.25

Despite the proliferation of guided munitions, unguided indirect ground fires probably constitute at least a sizable plurality of all explosive fires on the modern battlefield.26 There is a good possibility that they generate the majority of casualties and equipment destruction.27 While no modern army has replicated the Soviet concentration of indirect fires at Seelow Heights in 1945—nearly 9,000 artillery and rocket systems launching about 1.2 million shells in a day—expenditure in Syria and Iraq in the 2010s alone would easily be counted in the high hundreds of thousands of rounds.28 Shell expenditure by both sides combined in Ukraine in 2023 was measured in tens of thousands of rounds per day, and as of early 2023 the Ukrainian Ministry of Defense believed it needed over 350,000 artillery shells per month (apparently not including rockets) to sustain its general counteroffensive.29

In my subjective interpretation of the coded data, artillery remained in high demand and in frequent use across global battlefields due to its wide availability, relatively low cost compared to more complex systems, mechanical simplicity and reliability, tactical responsiveness at the lowest levels of command, and what is commonly referred to in Western military forces as magazine depth. This term describes the continuing availability of munitions over time.

An indirect-fire system that runs out of ammunition is not consistently reliable. Lack of indirect fire can slow the momentum of an offensive, leave defenders exposed to infantry assault, and undermine will to fight. For example, lack of sufficient artillery shells—particularly relatively cheap unguided rounds—reportedly contributed to the end of Ukraine’s 2023 counteroffensive and rendered some of Ukraine’s defensive positions tenuous through at least mid 2024.30 Cheap unguided shells tend to be more readily available and therefore more responsive than more accurate and lethal precision-guided munitions. At least as of late 2022, precision munitions complemented but had not come close to replacing unguided ground-fired munitions in even the most advanced combat forces.



VEHICLE AND ARMOR CHARACTERISTICS

Ground vehicles were nearly ubiquitous with one or both sides employing at least armed-but-unarmored trucks (e.g., a technical pickup truck with an ad hoc, bed-mounted 23mm antiaircraft cannon) in 96 percent of all cases; I include these unarmored trucks in the diffuse category of “light armor” here. In all I coded for nine different types of armed vehicle including armored cars, wheeled scout vehicles, armored personnel carriers, and infantry fighting vehicles.

Stripping away the lightest vehicles, I coded heavy-hitting APCs like the BTR-82 and dedicated IFVs like the BMP-2 and M2 Bradley on one or both sides in 56 percent of all cases. Armed pickup trucks with machineguns and antiaircraft cannons probably were the most commonly used light vehicles on global battlefields, followed by a mix of Soviet-Russian BRDM-variant scout cars, BTR-variant troop carriers, and BMP-variant fighting vehicles.31

Ground combat units employed dedicated main battle tanks in approximately 69 percent of all cases (290 of 423). Soviet-Russian tanks by far made the most frequent appearances:32 T-50-series tanks (T-54 and T-55) were present in 35 percent of all cases; T-60-series tanks (T-62 and T-64) were present in 34 percent of all cases; and T-72-series tanks were present in 30 percent of all cases. Several T-90 tanks were employed on Middle Eastern battlefields, and particularly in Syria, but T-80s did not make a significant well-recorded appearance until the 2022 phase of the Ukraine War.

American M1-series tanks fought in 9 percent of all cases, mostly in Iraq with American or Iraqi forces, while Leopard-variants appeared in four cases, all prior to the Leopard’s employment in Ukraine. Israel continued to employ variants of its Merkava tank, Turkey rolled its updated American M60 tanks into Syria, Emirati forces at least presented (and may have employed) their new French AMX-56 tanks in Yemen, and one or more World War II-era Soviet T-34 tanks remained in service in the battles for Marees and al-Qa’atabah, Yemen, from 2019 to 2020. Figure 8.11 shows the frequency of all light armor including armed trucks, then tanks, and then heavy personnel carriers and dedicated IFVs across all cases from left to right.

While these results are not necessarily representative, and while the statistical significance of the change over time may be questionable, my coding showed about an 8 percent increase in tank employment and 7 percent increase in IFV employment from the first to last periods in the dataset. Armor-heavy operations in Syria, Iraq, and Ukraine accounted for the particularly frequent tank use in the 2013–2017 period. Tanks may or may not have played an increasingly important role in ground combat in the modern era, but they almost certainly were increasingly present. Figure 8.12 shows the coded change in light and heavy armor use over time.

Tank technology evolved but remained basically consistent from World War II onward. Like most of their mid-twentieth-century ancestors, modern tanks like the T-90, M1, and Chinese Type 99 have armored hulls mounted on two continuous wheel-and-track links with a rotating turret set into the top of the hull. All tanks mount a main gun that fires shells that are substantively identical to shells designed and employed in World War II, including high-velocity discarding sabot rounds and shaped-charge explosive warheads. Main guns can be accurately fired on the move using improved versions of World War II-era stabilization systems.33
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FIGURE 8.11.    Light Armed and Armored Vehicles and Tank Frequency, 2003–2022


Employing 1960s-era technology, some tanks can fire missiles from their main gun.34 Tanks designed in the 1980s like the M1 usually have dense composite armor. As part of the continual, unending competition between advancing technology and countermeasure, many tanks have been fixed with external explosive-reactive armor like the Soviet-Russian Kontakt-5 to disrupt shaped-charge warheads.35 Newer tank models sometimes are protected by active defense systems like Trophy, an Israeli technology that detects and blasts incoming missiles, rockets, and tank rounds with explosively formed projectiles. Israeli forces successfully employed Trophy in Gaza in 2014 and probably also in the 2023–2024 Gaza War.36
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FIGURE 8.12.    Light Armed and Armored Vehicles and Tank Frequency over Time


Vehicle and armor employment remained generally consistent from the interim (1945–2002) period into the modern period. Cheap, mass-produced, and globally available light trucks put motorized infantry movement into the hands of even the least technically capable and most poorly resourced military forces. The Soviet Union, then Russia, saturated the world’s hotspots with inexpensive and generally reliable light armor and tanks, giving most of these low-tech, poorly resourced forces the ability to deploy infantry right up to defenders’ trenches and to provide tank assault support. Western countries piled on with their own mass production. Possibly over 80,000 early 1960s-era American M113 armored personnel carriers were built, and tens of thousands were sent out to pro-Western ground combat forces. These cheap, aluminum-hulled, tracked boxes were commonly employed through 2024 in advanced Western militaries and frequently alongside Soviet-Russian vehicles on Middle Eastern battlefields.37

Terrain continued to restrict tank employment for all global forces regardless of relative sophistication: All military forces that employed tanks routinely drove them down hardball roads in column directly into enemy defenses. American military forces applied this ill-advised (but sometimes successful) tactic in the invasion of Iraq in 2003, the Syrians did it at al-Qaboun in 2013, and Russian military forces did the same thing in Ukraine in 2022.

In most of the observed cases in the modern period, tanks were employed solo, in pairs, or in platoons of three to four vehicles and rarely in large formations. Infantry-armor teaming continued to be a commonplace tactic and technique. Every observed ground force with armor used light vehicles to move troops to the point of contact and tanks to provide fire support, often side by side with infantry in street fights or along trench lines. Sometimes tanks also operated independently, usually in small numbers, and with what were at best mixed results.



ARMOR: OBSERVATIONS AND INSIGHTS

None of the tanks observed on modern battlefields from 2003 through the end of 2022 were invulnerable to anti-tank weapons. In most recorded cases in which tanks were used, some were rendered inoperable or suffered catastrophic kills from mines, rockets, missiles, artillery, airstrikes from manned aircraft, and drone strikes. In many cases, tanks simply became stuck in the mud, ran out of fuel, or suffered mechanical breakdowns. Many Russian and Ukrainian tanks had been lost on the battlefields of Ukraine through the end of my observation period. Oryx claimed to have documented approximately 2,130 tanks on both sides destroyed or seriously damaged from February 2022 through October 2023.38

This tank loss rate—2,130 over nearly twenty months of intensive ground combat—pales in comparison to the reported loss rate during the 1973 Yom Kippur War. A declassified CIA analysis lists approximately 2,000 Egyptian and Syrian tanks destroyed or significantly damaged, and possibly as many as 500 Israeli tanks also rendered inoperable, for a possible combined loss of 2,500 tanks over just two and a half weeks of ground combat. This equates to a loss rate of about 138 tanks per day.39 In the air and ground phases of the 1991 Gulf War, the Iraqis and coalition combined lost approximately 3,100 tanks; and in the 44-day Nagorno-Karabakh War, both sides reportedly lost a combined 500 tanks destroyed or significantly damaged.40

In a rough comparison, the average daily tank loss rates in Ukraine is about thirty-four times lower than the loss rate in the 1973 war, nineteen times lower than the loss rate in the 1991 Gulf War, and three times lower than the 2020 war in Nagorno-Karabakh. See Table 8.2.

On the surface, this table suggests that daily tank losses in ongoing ground combat battles have plummeted through the modern era, not significantly increased as implied by some cited articles and official policy documents. However, it does not therefore follow that tanks have become far more survivable than they were five decades earlier. Many idiosyncratic factors influenced all the results in Table 8.2 including the scale of the battles (size of forces directly engaged across varying lengths of front), operational tempo, overall number of tanks employed, relative use of airpower, terrain, will to fight, tactics, leadership, technology, training, drone observation impact on massing, and so on. In any event, no four cases are representative of all historical ground combat even in this fifty-year period.41


Table 8.2. Comparative Approximate Tank Losses across Four Historic Cases



	
War


	
Year


	
~Total Lost


	
Duration


	
~Lost/Day


	
~Daily Loss Multiples







	
Yom Kippur


	
1973


	
2,500


	
18 days


	
138


	
34x Ukraine War





	
Gulf


	
1991


	
3,100


	
42 days


	
74


	
19x Ukraine War





	
N-K


	
2020


	
500


	
44 days


	
11


	
3x Ukraine War





	
Ukraine


	
2022–23


	
2,130


	
583 days*


	
4


	



	
Note: N-K = Nagorno-Karabakh. These numbers are estimates derived from multiple sources and not intended to reflect actual battlefield losses accurately or precisely. Some tanks identified in the source documents as damaged may have been recovered and returned to combat. Actual reported, approximate loss rate per day in Nagorno-Karabakh is about 11.3 and Ukraine is about 3.65, both rounded off here. Actual tanks lost may significantly exceed or be significantly lower than reported figures in each case. Losses reflect tanks reported destroyed or significantly damaged, not abandoned and/or captured.

*Indicates the Ukraine war is ongoing as of 2024; these estimated numbers only account for February 2022–October 2023.







While no four cases are empirically representative, neither is any other handful of cases. Nor for that matter is any single battle or war. My point here is that the policy conclusions regarding the relative value of armor in warfare cited in chapter 1—and specifically those made by the U.S. Marine Corps citing the Nagorno-Karabakh War—are based on cherry-picked and nonrepresentative data. These deeply consequential conclusions look suspect in the face of even this cursory historical case comparison of tank losses. Tanks remain vulnerable to all types of anti-tank weapons, but we have no conclusive evidence that they are necessarily any more or less vulnerable or useful in ground combat than they were half a century ago, or even at the end of World War I. I return to the issue of armor in modern ground combat in chapter 9.



AIR AND ANTIAIR

One or both combatants employed manned aircraft in something approximating close-air support roles, or at least general ground support roles, in 82 percent of all cases. In 74 percent of all cases this meant jet aircraft of various types, ranging from old 1970s-era MiG-23s, Su-22s, and L-39s operating in the post-2011 Libya battles to advanced American fifth-generation fighter-bombers flying over Syria and Iraq. Rotary-wing aircraft (in the dataset this includes helicopters and vertical takeoff propeller aircraft like the V-22 Osprey) flew combat support missions in about 61 percent of all cases.42

Helicopter operations included British forces at al-Zubayr-al-Basra Iraq in 2003, French forces at Konna Mali in 2013, and Syrian pilots at Palmyra in 2016 all flying effectively the same Gazelle attack helicopters employed by the Syrians against the Israelis in 1982; Americans, Dutch, and Emiratis flying 1980s-era Apaches in Iraq, Afghanistan, and Yemen; and a wide array of forces employing 1970s-era Soviet-Russian Mi-24 attack helicopters and a variety of Mi-8 transport helicopters.43

For example, recall that Ukrainian pilots reportedly flew Mi-24s in support of Mozambican ground troops at Palma in 2021. I recorded some type of propeller-driven aircraft—American AC-130s, Philippine OV-10s, Afghan A-29s, and others—flying combat support missions in about 8 percent of all cases, though actual use probably was higher. Figure 8.13 depicts overall manned aircraft use across the 423 cases.
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FIGURE 8.13.    Manned Aircraft Frequency, 2003–2022
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FIGURE 8.14.    Manned Aircraft Frequency over Time


Manned air employment in ground support roles remained fairly consistent over the five-year periods within the modern era. High frequency of helicopter and propeller-driven aircraft employment in the 2003–2007 period reflected routine use of coalition AH-64s, UH-60 Blackhawks, CH-47 Chinooks, U.S. Marine Corps AH-1 Cobras, AC-130s, and a range of other attack and support aircraft in Iraq and Afghanistan. Figure 8.14 shows the recorded use of manned aircraft support in ground combat cases over time.

I coded some presence of antiair fires in nearly every case because I counted heavy machineguns as antiair weapons. For example, the M2 .50 machinegun and the DShK 12.7mm machinegun (roughly the same size round) are designed in part to be antiair weapons. I coded the use of man-portable air defense systems like the Russian 9K38 Igla or American FIM-92 Stinger in about 18 percent of all cases. However, because dedicated antiaircraft missiles—man portable and vehicle mounted—typically were kept behind the front lines, I have little confidence that I was able to record their presence with any consistency.

I was, however, able to spot the routine use of antiaircraft cannons ranging from 23mm through 57mm across global battlefields. Yemenis, Libyans, Iraqis, Nigerians, Ukrainians, and others used mostly Soviet-Russian antiaircraft cannons as flexible tools that could immediately shift between their antiair roles and ground fire roles. For example, probably thousands of old Soviet-Russian ZU-23-2s were mounted on pickup trucks, flatbeds, and on rooftop bunkers and used to pour a high volume of explosive shells directly into approaching aircraft and infantry or to support assaults. Antiaircraft cannons probably contributed a significant percentage of overall ground fires in most of the 423 cases.



AIR AND ANTIAIR: OBSERVATIONS AND INSIGHTS

Tying back to my chapter 3 comments on close-air support tactics and techniques in World War II, I observed across the 347 cases with clearly recorded manned airpower a generally loose approach to aerial ground combat support. Western military forces typically employed tightly coordinated strikes.44 Well-trained controllers on the ground or in the air sometimes directed aerial fires onto targets within 100 meters of friendly forces. British, Canadian, Australian, Norwegian, American, and other Western commanders generally could count on responsive, accurate, and effective aerial fires that in many cases significantly amplified their combat power, allowing them to fight against larger infantry and armor units and, with notable exceptions, without real fear of being overpowered by ground fires. Non-Western ground forces typically had to rely on their organic fires.

Through late 2022, close-air support as it was applied by the U.S. Marine Corps in World War II was not available to most of the world’s ground forces. Instead, I observed both fixed-wing and rotary-wing aircraft flying the same kind of loosely coordinated interdiction strikes the Soviets tended to fly with their Il-2 ground attack aircraft on the European battlefields in the early to mid 1940s.

There were some indications of tighter control by the Pakistanis and the Filipinos, who respectively called in F-16 jet and Cobra helicopter fires on TTP positions in the Swat Valley in 2009, and OV-10 propeller aircraft and MG-520 helicopter rocket fires against the Islamic State Maute Group at Marawi in 2017. But across Syria, Libya, Myanmar, Ethiopia, Somalia, Nigeria, and the other battlefields in the dataset, control appeared to be loose at best.

While I could not directly observe control measures in most cases, many air forces appeared to operate semi-independently from ground forces. In some cases (e.g., Libya, Syria, Myanmar) air commands seemed to be working on their own interdiction agendas. I see no way to evenly apply the term close-air support across all of these cases of ground combat. Instead, aerial fires played varying roles, sometimes in close coordination and in many others with questionable control. Disparity in responsiveness, dependability, and relative accuracy could be generally assumed to give Western forces a significant advantage against non-Western forces with less integrated support.

Russia is an interesting case. With limited behind-the-curtain insight into ground-air coordination, I can only judge Russian techniques from external observation. In many hundreds of videos, articles, and other sources cited in the database, it appeared Russian aircraft flew a mix of preplanned interdiction strikes, roaming Il-2 type general support missions, and fewer of what Western forces would consider direct close-air support.45 Across the 132 cases in which Russian forces either provided air support or engaged in direct combat, I saw no substantive evidence of a networked, fast-moving reconnaissance-strike complex.46

In Syria, Russian special operations forces sometimes called in airstrikes delivered with primarily unguided munitions; this is a World War II-era technique. A 2022 RAND investigation of the Russian air campaign in Syria brought recon-strike into question: “[Russia was reluctant] to invest in expensive precision-guided munitions [and had] underdeveloped targeting and penetrating ISR capabilities.… Most airstrikes [up to 95% estimated] used unguided munitions that were dropped on preplanned targets. Older Russian fixed-wing aircraft, such as those used in Syria, possess extremely limited capability to conduct precision strikes.”47

Through late 2022 these same aircraft—mostly old 1970s-era Su-24s, Su-25s, some 1990s-era Su-34 jets and Ka-52 attack helicopters—also appeared to have flown most of the combat sorties in Ukraine. Jets frequently swooped in to drop what looked like iron bombs while the attack helicopters lofted unguided rockets from a distance or flew something closer to direct-support missions over the heads of Russian assault forces. In these rotary-wing missions, pilots and weapons operators appeared to use direct visual (eyeball, electro-optical, thermal-infrared) identification to spot their own targets. Loss rates appear to be fairly high, though it is not true that, as one pundit suggests, “all of Ukraine’s airspace has been close to a no-go zone.”48

Russia probably has continuously flown combat air support sorties over Ukrainian territory since early 2022, albeit at small scale, and with apparently scattershot planning and questionable results. Evidence of improved Russian airstrike effectiveness emerged in early 2024 with the aggressive use of heavy Soviet-era glide bombs.



DRONE CHARACTERISTICS

I was able to record some type of drone use, from infantry-level commercial quad copters to strategic-level aircraft like the American RQ-4 Global Hawk, in 53 percent of the 423 coded cases. However, drones are more survivable and often more effective when they are unseen, so by intent they are not always flown in view of ground troops or reporters on battlefields.

Therefore, overall drone use from 2003 to 2022 probably was higher—and perhaps was much higher—than coded. I also observed what I believed to be armed drone use in about 24 percent of all cases, and a few cases in which drones were used to drop grenades or fly munitions directly into ground targets. I confidently recorded only one drone swarm attack flown in direct support of ground units (Islamic State, Mosul, Iraq, 2016). Other swarm attacks probably occurred.49 Figure 8.15 shows these counts.

Recorded overall drone use in these cases (inclusive of infantry drone use) increased over time, from 41 percent in the 2003–2007 period to 64 percent in the last period through the end of 2022. However, based on my subjective interpretation of the available evidence across this twenty-year period, I believe recorded incidents of drone use became increasingly observable over time at least in great part because videos and still photographs of drone use were posted with increasing frequency to YouTube, Reddit, and various social media sites.
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FIGURE 8.15.    Drone Use Overall, 2003–2022
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FIGURE 8.16.    Drone Use over Time


YouTube did not exist from 2003 through early 2005, and it did not become a common repository for combat videos until probably about ten years later (~2015).50 Video recording devices like mobile phone cameras that now proliferate across the world’s battlefields were rare in the early to late 2000s. Since evidence of drone use is commonly recorded on video, I am not confident this change in drone use over time is accurate. See Figure 8.16.51

Other cited sources do show that drone proliferation did, however, clearly increase over time, with commercial off-the-shelf drones putting cheap, responsive, high-definition aerial surveillance in the hands of just about every ground combat force around the world. From 2001 through 2003, drones were used mostly by well-organized military forces.

For example, American forces flew Pointer, Pioneer, Global Hawk, Hunter, Shadow, and armed Predator drones in Iraq and Afghanistan.52 By the end of the first five-year period in 2007, drones were in routine use by the Pakistani Air Force, both sides in the Sri Lankan civil war, and probably all mid-minor powers around the world. Low-level groups like the Taliban and Iraqi insurgents still did not have regular access to drones in the mid to late 2000s. This changed by the mid 2010s as commercial drones became more widely available. By the late 2010s, as forecast by T. X. Hammes and others, barriers to small drone use had effectively disappeared.53

Drone technology also improved throughout the twenty-year modern period.54 The autonomy, processing speed, munitions capacity, imagery capture technology, and other technical facets of the most advanced military drones improved steadily but—arguably—not dramatically from early 2003. For example, the MQ-9 Reaper drone commonly employed by the United States is basically a larger, more effective version of the twentieth-century MQ-1 Predator, a copy of which has been displayed as a historical artifact in the Smithsonian National Air and Space Museum in Washington, DC.

Counter-drone technology appeared to lag far behind drone development and proliferation. There were few dedicated counter-drone programs or technologies even in experimental design in the early 2010s.55 Revelatory though wholly ahistorical shock in reaction to reports of Islamic State drone use in Syria and Iraq, and by Russia in Ukraine, generated interest and funding for both dedicated military and commercial counter-drone technologies. Lasers, guns, radars, jammers, spoofers, high-powered microwaves, shotguns, drone-killing drones, net guns, and cyber systems were developed to blast, burn, confuse, ram, crash, capture, or control enemy drones.56



DRONES: OBSERVATIONS AND INSIGHTS

Based on a review of thousands of primary- and secondary-source videos and written reports across 423 cases, I gained little confidence in the ability to track even a preponderance of incidents of dedicated military drones flying observation and strike sorties, infantry unit drones flying local recon, commercial drones tracing enemy positions for an assault, suicide drones flying shaped-charge warheads into tanks, and so on. In a great many of the cases in which I coded for drones, I did so having glimpsed a drone in a random mobile phone video, unearthed a photograph of a downed drone buried in an obscure tweet, or referenced a government report that may or may not accurately reflect reality.

As a retired intelligence officer, I can state with some confidence that it is unlikely any intelligence agency in the world has a clear and comprehensive, or even broadly representative, accounting of drone use by adversary, allied, or partner forces. It is doubtful that even the highly bureaucratic U.S. military has an accurate tabulation of its own drone use in ground combat support roles. Videos by combatants like the Russian Ground Force, Syrian Arab Army, Islamic State, and Myanmar Tatmadaw posted online are carefully edited and are highly selective. Combatants almost always post drone footage that is favorable to their messaging and very rarely post footage of failed strikes or defeated friendly ground forces. Yet thousands—probably more like many hundreds of thousands—of hours of unfavorable footage certainly have been recorded and then either hidden or discarded.

In other words, we do not really know all of the ways, or just how frequently, drones have been used around the world, and therefore we cannot effectively understand their overall impact on ground combat as a global phenomenon. Any declarative statements about drone use or the relative value of drones in modern ground combat should be tempered by the limits of the data. Instead of confident declaration I offer my necessarily imperfect summation of drone use in global ground combat from the evidence reviewed:

Significant increase in overall use. There has almost certainly been a sharp increase in overall drone use since the beginning of 2003. It is highly likely that some type of drone was used by both sides in most, and perhaps nearly all, battles fought in 2022. Western military drone use accelerated in the early 2000s and then increased more gradually through 2022.

Often dominant view. In many cases, drones gave combatants a dominant, top-down or high-angle view of the battlefield. For example, a 2016 Tatmadaw ground assault on the Kachin Independence Army’s 252nd Infantry Brigade mountaintop trenches and bunkers was filmed overhead and at close range by a light commercial drone.57

Rapid and effective targeting. Western military forces, and to a lesser extent Russia and the mid-minor powers (Nigeria, Philippines, Pakistan, and others), have proven able to rapidly transmit target locations from drone feeds to mortar, artillery, and rocket units. Ukrainian forces have demonstrated a particular talent for this kind of targeting.

Airspace penetration. At least while counter-drone technologies were coming online through the early 2020s, drone operators had almost free rein to position their aircraft over enemy positions, drop grenades on unsuspecting enemy troops, and attack with suicide drones. Broad freedom of movement has since decreased, perhaps sharply.

Increasing relative losses. As counter-drone technologies have started to catch up with proliferating drone use, it appears drones are being eliminated at higher rates relative to their frequency of overall use. One 2023 estimate put Ukrainian drone losses at 10,000 per month.58 Counter-swarm technologies are being successfully tested and fielded. In mid 2024 the chief of staff of the French Army, General Pierre Schill, stated that 75 percent of drones employed in Ukraine by either side were lost.59 Schill believed the drone advantage in Ukraine was “a moment in history” that might end in just a few years. He specifically noted that the Bayraktar TB-2, which he described as being “the king of war” in early 2022, was out of use due to countermeasures.

Unclear generalizable impact on ground combat. This study did not seek to attribute causation to success or failure in ground combat, so I cannot make any collective judgment about the general causal impact of drones. However, I observed uneven, frequently overstated, and ultimately inconclusive impacts on specific ground combat battles. I did not see clear evidence supporting a generalizable argument regarding the relative value of drones in ground combat.

Negligible ground drone use. Carrying forward a post-World War II trend I reported in chapter 5, ground drone development remained an afterthought through the modern period.60 A number of combat ground drones were developed and deployed in at least Iraq and Afghanistan, but I recorded no clear evidence of ground drone combat uses, only use for noncombat tasks. It appeared that both sides were making increased use of ground drones in Ukraine in 2023, several months after the end of my period of research observation. See chapter 9 for more on the modern and future employment of drones.

These last sections briefly describe catchall, but possibly important, observations that did not fit neatly into the categories above.



NULL RETURNS ON HARD-TO-OBSERVE TECHNOLOGY

In the evidence I reviewed, use of electronic warfare, satellites, cyber attacks, stealth technology, and artificial intelligence in direct support of ground combat appeared to be negligible. By design, electronic warfare, cyber, and stealth technologies are intended to be used without observation. Electronic warfare was routinely used and in some cases described in interviews, but I cannot effectively describe its use based on publicly available evidence. Stealth aircraft were employed by some Western forces in a few cases, but not clearly for direct ground combat support. Artificial intelligence may have been used in many ways, but if so it did not have any observable trace or impact on combat in the cited sources.



INFORMATION OPERATIONS APPEARED TO BE HISTORICALLY CONSISTENT IN FUNCTION AND FORM

A good number of military forces employed some kind of psychological or information operation in support of their ground operations. Leaflets were dropped by aircraft and launched in artillery shells, loudspeakers blared out messages to soldiers and civilians, and propaganda material was disseminated online in often hotly contested battles for human will and nonmaterial support. Reporters often were present on battlefields, and in many cases they clearly were working with (and arguably for) one side. At ground level, these actions seemed fairly consistent from World War II: leaflets, loudspeakers, and friendly reporters. While I did not seek to identify causation between messaging and ground combat outcomes, I believe it would be quite hard if not impossible to do so with defensible accuracy.61




EQUIPMENT AND TECHNOLOGY FREQUENTLY CHANGED HANDS IN COMBAT

Military forces with little or no armor, few heavy weapons, and limited advanced technology at the outset of a ground battle were often able to shift the balance of power by capturing enemy equipment. Lightly armed Islamic State forces captured entire brigade-level mechanized infantry and armor stocks in Syria and Iraq in the early to mid 2010s, transforming them from a technical pickup truck army into a mechanized force with organic heavy artillery, T-72 and M1 Abrams tanks, anti-tank and antiair missiles, and so on.62 Initial Tigrayan (TPLF) counteroffensive operations around Tembien in 2021 started mostly with old 1930s-era heavy machineguns and well-worn AK-variant rifles unearthed from emergency stores but ended with the capture of BMP-2s, artillery batteries, mortars, and missiles seized from parts of four Ethiopian divisions.63 This recurring dynamic has implications for forecasting ground force military capabilities.



CIVILIANS WERE COMMONLY PRESENT IN GROUND COMBAT

Civilians were recorded present in two-thirds (281 cases, or 66 percent) of all cases in the dataset. In most of these cases, noncombatant civilians were caught up in the fighting, and in many they were killed or displaced by a mix of direct and indirect fires. Civilian presence complicated ground fights, mostly for military forces intent on minimizing civilian casualties. In many cases, civilians were simply steamrolled by advancing ground troops. They often were purposefully abused, and in some cases (e.g., Fallujah Iraq 2004, Zamboanga City Philippines 2013) civilians probably were used as human shields.64 I recorded no clearly observable shifts in civilian presence on the battlefield over time from 2003 through 2022. While I cannot empirically extend my findings to the period before 2003, my review of the World War II and Interim Period cases suggests no clear, substantive change in the frequency of noncombatant presence in land war.



ENTRENCHMENT AND MINES WERE COMMONLY EMPLOYED

One or both combatants dug trenches, built earthworks like berms or street barricades, or prepared bunkers with overhead cover and firing ports in about 70 percent of all cases. Use of general combat engineering preparations did not shift considerably over time; this was a fairly constant practice. Coalition forces across Iraq and Afghanistan used HESCO barriers to fortify their operations bases, both Sri Lankan Army and Tamil Tiger ground units dug trench and bunker networks across the Muhamalai defensive line, Sudanese forces dug in at Heglig-Pandthau, and both sides in the Ukraine War have been digging in and fighting from trenches and bunkers since 2014. It was harder to accurately account for mine use other than improvised explosive devices (IEDs, 138 cases, 33 percent overall). Land mines often played an important role in slowing or stalling attacks in many cases including recently in Ukraine.65



OLD AND NEW WEAPONS WERE ALMOST ALWAYS EMPLOYED IN PARALLEL

In a few cases in Somalia, Yemen, and elsewhere, ground forces employed only older, mid-twentieth-century weapons and equipment. But in all observed cases in which more modern weapons and equipment were used, older gear was used in parallel. Canadian troops fighting in Panjwaii, Afghanistan, in 2006 fought with 1960s-era mortars, 1990s-era rifles, and LAV III vehicles while receiving air support from 2000s-era drones. Islamic State troops fighting in Syria and Iraq employed 1950s-era T-55 tanks alongside 1970s-era T-72s while employing 1990s- and 2000s-era U.S. equipment. The same trend identified in infantry equipment, above, applied across the board with armor, aircraft, indirect fire support, and even many drone systems. There were no observed cases in which a ground force had entirely, or probably even mostly, modernized its force with equipment fielded after the turn of the millennium.



CATCHALL: NAVAL FIRES, CHEMICAL ATTACKS, SUICIDE VEHICLES, TOTAL LOSS, FRIENDLY FIRE

Naval fires were recorded in about 6 percent (twenty-four total) of cases. This included NATO ship-fired missile support to ground forces along the Libyan coastline, Egyptian naval gunfire support to counter-Houthi fighters in A’aden in 2015, and Ukrainian gunboats providing riverine fires in support of the Kherson counteroffensive in 2022. Chemical attacks were made in support of ground combat operations in at least six cases, but most of these are disputed. I recorded no biological, radiological, or, thankfully, nuclear attacks in any ground combat case. Suicide-vehicle-borne improvised explosive devices (SVBIEDs) were used in about 18 percent of all cases, with most of these occurring in Syria and Iraq. I coded fifty-one cases (12 percent of total) in which one side appeared to suffer a total loss: disintegration, destruction, or capture. While I did not code for friendly fire incidents, they generally appeared to be commonplace, fairly consistent in frequency over time, and were committed by all force types, low to major.




FINAL CHARACTERISTIC: STEADY FUNCTION, EVOLUTIONARY FORM

Across the board, military tactics, weapons, equipment, and behaviors retained consistent function from 2003 through the end of 2022. Infantry forces were employed by both sides in 100 percent of the 423 coded cases. Combatants employed infantry indirect-fire weapons in 100 percent of all cases, and some kind of heavier artillery or indirect-fire rockets in 82 percent of the cases; armed or armored vehicles in 96 percent of these cases, with main battle tanks employed 69 percent of the time; and manned aircraft in 82 percent of the coded cases. Drones frequently were employed throughout this twenty-year period, though probably far more frequently by lesser powers through late 2022. Even as drone use increased, though, the other observed characteristics effectively remained constant across the large-n case set. Table 8.3 lists consistencies of major ground combat weapons and systems characteristics across the entire twenty-year period of modern ground combat.

While I cannot definitively characterize tactics applied by both sides in each of the modern ground combat cases, tactical applications of these consistently appearing capabilities are broadly observable even in the most modern cases through the end of 2022.


Table 8.3. Recurrence of Characteristics in Modern Cases over Time, 2003–2022



	
Characteristic


	
Consistency







	
Infantry employment by both combatants


	
100%





	
Indirect fire use by both combatants (at least infantry mortars, small rockets)


	
100%





	
Heavy indirect fire use by one or both combatants


	
82%





	
Armed and/or armored vehicle use by one or both combatants


	
96%





	
Manned aircraft use by one or both combatants


	
82%





	
Main battle tank use by one or both combatants


	
69%





	
Drone use by one or both combatants


	
53%*





	
Note: Both infantry and indirect fire use were prerequisite case characteristics, though all cases coded and not coded included reported infantry use by both sides.

*Drones are the only characteristic system that appeared in the cited evidence (see the database) in significantly greater frequency across the five-year case periods, beginning at 41 percent and rising unevenly to 64 percent. All other characteristics remained 100 percent consistent or varied in ways that either were not particularly significant or that were easily explained by conflicts generating idiosyncratically large case volume (e.g., Iraq, Syria, Ukraine).







In large battles like the one around Chernihiv, Ukraine, in 2022, commanders maneuvered infantry troops on foot, in wheeled or tracked vehicles, or on board helicopters into attack positions. Some supporting units flew manned aircraft and drones overhead to trace enemy lines and mark targets, while others fired mortars, tube artillery, and rockets. Sometimes they dropped bombs, fired aerial cannons, and launched missiles to soften up the defenses. Infantry and sometimes armor then rolled forward to attack, take, and hold ground.

On the other side of the attack, defensive units dug trenches, piled up earth and debris, laid mines, and holed up in buildings while emplacing interlocking machinegun fires and setting kill zones with combined arms. Opposing infantry fired at each other with rifles, light machineguns, and explosive rockets, and as they closed range they threw grenades and sometimes stabbed each other with bayonets and knives.

In some cases two units clashed in an unexpected meeting engagement, one unit ambushed another, and sometimes two sides just fired at each other in a skirmish without exchanging ground. This description is consistent from the World War II cases in chapter 2 through all the interim cases in chapter 4 and to the end of 2022.

Both form and the frequency of use of weapons and equipment also remained fairly steady. Keeping in mind the evolutionary development of guided weapons from the early twentieth century, global precision-guided munition use appeared generally consistent from 2003 onward. By 2003, most Western forces had already fully integrated precision munitions into their arsenals and routinely used them in even the earliest days of the Iraq and Afghanistan wars. I observed in the recorded evidence I reviewed no significant increase in PGM use (either overall or relative to unguided weapons use) within Western forces over this twenty-year period, and no significant increase in use by Russia or any mid-minor power.

Observed Russian PGM employment in combat was lower than anticipated in the literature on the recon-strike complex I cited in chapter 1. Precision munitions did not widely proliferate to mid-low powers by the end of 2022. Drones were in routine use by Western forces throughout the 1990s in the Balkans, and then consistently in Iraq and Afghanistan and elsewhere, from the early 2000s onward, so the drone proliferation I observed in the mid to late 2010s reflected a catch-up by low-end forces rather than any kind of uniform leap. Whether or not increased drone proliferation in the past ten years constitutes a revolution in ground combat is a subject of discussion in chapter 9.

This chapter has primarily reported observed characteristics of ground combat in the modern era. I have done my best here to isolate more subjective judgements from plain observation of recorded evidence. In the last chapter I present my general conclusions and tie back to the issues I raised in previous chapters regarding the character and nature of modern ground combat, land warfare, and the forecasting of war writ large.



NOTES


	  1.  See the appendix, “Methodology.”


	  2.  Regional breakdowns are subjective codes.


	  3.  This does not constitute a forecast.


	  4.  Therefore, I did not include military sales, financial aid, equipment donation, or even more active but indirect support like intelligence gathering and collaboration or advising outside of combat.


	  5.  Nearly all the cases involving a major power fighting a mid-minor power (forty-eight total, or 11 percent) took place either in Iraq in 2003 or in Ukraine from 2014 onward.


	  6.  Carl von Clausewitz, On War [Vom Kriege], trans. Michael Howard and Peter Paret (Princeton, NJ: Princeton University Press, 1984), 109.


	  7.  See Alejandro L. Corbacho, Reassessing the Fighting Performance of Conscript Soldiers during the Malivas/Falklands War (1982)(*) (Buenos Aires: Universidad del CEMA, 2004); and David Aldea, “Mount Longdon: The Argentinian Story,” February 20, 2012, https://web.archive.org.


	  8.  Anti-tank rockets were commonly used for anti-personnel attacks, and several systems including the RPG-7 series have dedicated anti-personnel explosive rockets that can be loaded interchangeably into the launcher.


	  9.  See Heather Mongilio and Sam LaGrone, “UPDATED: Russian Navy Launches Amphibious Assault on Ukraine; Naval Infantry 30 Miles West of Mariupol,” U.S. Naval Institute News, February 25, 2022; and B. J. Armstrong, “The Russo-Ukrainian War at Sea: Retrospect and Prospect,” War on the Rocks, April 21, 2022. This appears to have been a reconnaissance-in-force preceding a planned but then aborted large-scale amphibious assault.


	10.  This is a highly subjective finding given the difficulty associated with defining and observing a massed frontal assault.


	11.  Armed ground combat drones, often referred to as ground robots or unmanned ground systems, were employed in combat in both Iraq and Afghanistan, and probably in Gaza and the West Bank. See, for example, Noah Shachtman, “First Armed Robots on Patrol in Iraq (Updated),” Wired, August 2, 200, https://www.wired.com; Peter W. Singer, “Military Robots and the Laws of War,” Brookings Institution, February 11, 2009; “The Inside Story of the SWORDS Armed Robot ‘Pullout’ in Iraq: Update,” Popular Mechanics, September 30, 2009.


	12.  At least thirty-one of the cases reviewed but not coded lacked sufficient evidence of combined arms use by both sides (other cases evinced combined arms use but lacked sufficient evidence for coding altogether).


	13.  U.S. War Department, Infantry Battalion, field manual, FM 7–20 (Washington, DC: U.S. Government Printing Office, October 1, 1944).


	14.  U.S. Army, Infantry Battalion, technical publication, ATP 3–21.20 (Washington, DC: Headquarters, Department of the Army, December 2017). A new plan entitled Army 2030 reorganizes the Army towards a more World War II-style structure centered on divisions rather than brigades. Infantry formations play a central role in this proposed redesign. See Kevin Hadley, Savannah Spencer, and Justin Martens, How the Army 2030 Divisions Fight, white paper, version 3.5 (Fort Leavenworth, KA: U.S. Army Training and Doctrine Command, February 2, 2023).


	15.  The M47 Dragon was a direct replacement for the Army’s World War II-era 90mm anti-tank gun. See Matt Fitzsimmons, “The M47 Dragon Antitank Guided Missile System,” On Point 24, no. 1 (Summer 2018), 14–17; U.S. Department of Defense, Acquisition of the Advanced Antitank Weapon System-Medium, official audit, Report 92–023 (Washington, DC: Office of the Inspector General, December 17, 1991); U.S. Army, Javelin—Close Combat Missile System, Medium, technical manual, TC 3–22.37 (Washington, DC: Headquarters, Department of the Army, August 2013).


	16.  I have not included flamethrowers since their use generally was discontinued in the twentieth century.


	17.  I used this 120mm delimiter to differentiate between an infantry mortar and a mortar used in general or direct support by a larger unit like a brigade. There is inherent subjectivity in these judgments.


	18.  While I coded for tube caliber, I am not sufficiently confident in the reliability and consistency of sources, nor in my ability to differentiate various types of cannons, guns, and howitzers from often fleeting images or video clips, to report percentages of system appearance here.


	19.  For more on non-U.S. global artillery systems, see the U.S. Army’s ODIN website referenced above. For U.S. systems, see updated summaries on the U.S. Army and U.S. Marine Corps official websites as well as Michael Green, American Artillery from 1775 to the Present Day (South Yorkshire, UK: Pen & Sword Military, 2021).


	20.  For more on the Excalibur round, see U.S. Department of Defense, Excalibur Precision 155mm Projectiles (Excalibur), selected acquisition report (Picatinny Arsenal, NJ: Defense Acquisition Management Information Retrieval, March 21, 2016); Audra Calloway, “Picatinny’s GPS-Guided Excalibur Artillery Round Deemed ‘Amazingly Accurate’ by Troop,” press release (U.S. Army, September 11, 2008).


	21.  This is a subjective observation based on a review of hundreds of hours of Ukraine War combat video footage, some of which is cited in this book and in the database.


	22.  U.S. Department of Defense, Excalibur Precision 155mm Projectiles; and Calloway, “Picatinny’s GPS.” Copperhead was employed in combat in the 1991 Gulf War and reportedly remains in the U.S. inventory. “Copperhead and LRLAP: Smart Investments,” promotional article (Lockheed-Martin, October 1, 2020); Jakub Palowski, “Copperhead vs. ISIS,” Defence 24, November 29, 2021; Michael Peck, “New Precision-Guided Shells Are Giving Ukraine an Edge over Russia in Their Grinding Artillery Battle,” Business Insider, October 3, 2022. See this declassified CIA report for more on the 1970s and 1980s-era assessments of Soviet guided munition technology: U.S. Central Intelligence Agency, Soviet Artillery Precision-Guided Munitions: A Conventional Weapons Initiative, declassified intelligence report (Langley, VA: Directorate of Intelligence, September 1986).


	23.  For example, the U.S. military reportedly has fielded in combat a Raytheon Corporation laser system that has successfully shot down incoming mortar rounds and drones. See Jen Judson, “Army Readies to Deliver First Set of Strykers with 50-Kilowatt Laser Weapons,” Defense News, January 13, 2022; Devon L. Suits, “Army to Field Laser-Equipped Stryker Prototypes in FY 2022,” U.S. Army News Service, August 24, 2021. The Raytheon claim of operational use and videos of the system and testing can be found here: “Can Laser Weapons Stop Iran’s Drone Attacks?,” Task & Purpose, June 30, 2023, YouTube video.


	24.  For example: Joe Barnes, “Russia’s Electronic Warfare Tactics Are Helping It Turn the Tide against Ukraine,” The Telegraph (December 27, 2023); Isabelle Khurshudyan and Alex Horton, “Russian Jamming Leaves Some High-Tech U.S. Weapons Ineffective in Ukraine,” Washington Post (May 24, 2024); Carlotta Gall and Vladyslav Golovin, “Some U.S. Weapons Stymied by Russian Jamming in Ukraine,” New York Times (May 24, 2024).


	25.  Khurshudyan and Horton, “Russian Jamming.”


	26.  If one includes explosive-shell antiaircraft artillery fire used against ground targets in this consideration, then the ratio shifts. See the section “Air and Antiair,” below.


	27.  This is a subjective judgment based on the cited evidence in the dataset.


	28.  Just one relatively small U.S. Marine Corps unit in Syria fired over 35,000 artillery shells in five months in one sector of the battlefield. Shawn Snow, “These Marines in Syria Fired More Artillery than Any Battalion since Vietnam,” Marine Corps Times, February 6, 2018. Together, Syrian Arab Army, Free Syrian Army, Islamic State, Turkish, Iranian, Russian, and other armed groups certainly fired many more rounds collectively over the course of approximately seven to ten years.


	29.  “FT: Ukraine Appeals to EU to Provide 250,000 Artillery Shells per Month,” Kyiv Independent, March 4, 2023, https://kyivindependent.


	30.  Olena Harmash and Tom Balmforth, “Ukrainian Troops Face Artillery Shortages, Scale Back Some Operations—Commander,” Reuters, December 18, 2023; Marc Santora, “ ‘They Come in Waves’: Ukraine Goes on Defense against a Relentless Foe,” New York Times, February 4, 2024; and others.


	31.  This is a subjective judgment based on the cited evidence in the dataset.


	32.  There is a high likelihood that I incorrectly identified tank variants in a number of the coded cases, particularly those coded at the beginning of the research period. My rusty tank recognition skills improved over time.


	33.  See U.S. Army, Gun Stabilization Systems (Vehicular) (Aberdeen Proving Ground, MD: U.S. Army Test and Evaluation Command, 1983); Gold V. Sanders, “Why Our Tanks Can Score Hits on the Run,” Popular Science 145, no. 3 (1944), 82–85.


	34.  This technology dates back to at least the mid 1960s with the MGM-51 Shillelagh ATGM designed to be fired from the main gun of the MBT-70, M551 Sheridan light tank, and the mostly experimental M60A2 tank. Several Soviet and Russian vehicles can fire missiles through their main guns, including the BMP-1 and T-72. For example, the T-72B can fire the 9M119 Svir (AT-11) from its main gun. See the U.S. Army’s ODIN website for more on this round and the T-72B.


	35.  See John D. Pinder, Reactive Armor Tiles for Army and Marine Corps Armored Vehicles: An Independent Report to the Department of Defense and the United States Congress (Santa Monica, CA: RAND Corporation, 1999); “Reactive Armor of Armored Vehicles: Experience in Use in the Russian-Ukraine War,” Ukraine Ministry of Defense, July 6, 2023; and others.


	36.  This video shows a Trophy system destroying an incoming rocket or missile: “Israeli Merkava MK4 MBTs Rafael Trophy Active Protection System Successfully Deploys to Protect the Tank and Its Crew. Gaza Strip, July 2014” [sic], archival combat video, July 2014, Reddit video.


	37.  As of early 2023, it appeared that M113s remained in service with the U.S. Army and possibly other U.S. military services. It is scheduled to be replaced by the Armored Multi-Purpose Vehicle (AMPV). See “The Army’s Armored Multi-Purpose Vehicle (AMPV),” Congressional Research Service, January 25, 2021.


	38.  Oryx publishes its results online (https://www.oryxspioenkop.com).


	39.  Transue, Assessment of Weapons, 5, 41–49. Arab tank losses are published with dates redacted, while Israeli losses were entirely redacted. However, on page 41 Transue reports that Israeli losses probably were about 2.5 times fewer than Arab losses. I subjectively reduced the possible 800 Israeli tank losses (800 × 2.5 = 2,000) to 500 to reflect a range of estimates from other sources and to acknowledge the lack of access to Transue’s original, redacted data. Other sources cite Gawrych, 1996, who in turn cites secondary sources and does not refer to Transue’s intelligence analysis. All of these data are estimates.


	40.  An official U.S. Army source suggests a total of 3,300 Iraqi tanks were destroyed or significantly damaged. This number is impossible to verify, and the author cites two secondary sources. I slightly reduced this to 3,100 (with negligible U.S. losses to enemy fire) to put it more in line with a variety of other widely referenced sources on the Gulf War. Stephen A. Bourque, Jayhawk! The VII Corps in the Persian Gulf War (Washington, DC: U.S. Army Center of Military History, 2001), 455. This number on the Nagorno-Karabakh War is drawn from the previously cited Oryx article.


	41.  It was not possible to ascribe the cause of tank losses with any degree of accuracy or precision across the 423 modern cases.


	42.  I coded for rotary-wing infantry or logistics lift as well as attack, but it was difficult to spot lift actions in some cases.


	43.  I include here the Mi-35, an updated version of the Mi-24.


	44.  I include under this broad umbrella Australia, New Zealand, Israel, and other countries that apply Western-standard military doctrine, training, and techniques.


	45.  By general support I mean that the aircrews flew near supported ground units and generally supported them with fires. This should not be confused with the American military use of the term general support, which implies tight control once aircraft are assigned from general to direct roles.


	46.  These are best summed up in Lester W. Grau and Charles K. Bartles, The Russian Reconnaissance Fire Complex Comes of Age (Oxford, UK: University of Oxford Changing Character of War Centre, May 2018). Also see Dmitry Adamsky, “Russian Lessons from the Syrian Operation and the Culture of Military Innovation” (Garmisch, Germany: George C. Marshall European Center for Security Studies, February 2020).


	47.  Michael P. Simpson et al., Road to Damascus: The Russian Air Campaign in Syria, 2015–2018 (Santa Monica, Calif: RAND Corporation, 2022), 78–80, 85.


	48.  James Hasik, “Precision Weapons Revolution Changes Everything,” Center for European Policy Analysis, February 17, 2023; Justin Bronk, Russian Combat Air Strengths and Limitations: Lessons from Ukraine (Arlington, VA: Center for Naval Analyses, April 2023); Rafael Ichaso, “Russian Air Force’s Performance in Ukraine, Air Operations: The Fall of a Myth,” Journal of the Joint Air and Space Power Competence Centre no. 35 (Winter 2022–2023), 14–25.


	49.  See U.S. Director of National Intelligence, The Future of the Battlefield (MacLean, VA: April 2021), 6; Thomas Gibbons-Neff, “ISIS Drones Are Attacking U.S. Troops and Disrupting Airstrikes in Raqqa, Officials Say,” Washington Post, June 14, 2017; Ulf Laessing, “Islamic State Uses Drones to Attack Iraqi Army in Mosul: Military,” Reuters, November 24, 2016; Kerry Chavez and Ori Swed, “Off the Shelf: The Violent Nonstate Actor Drone Threat,” Air & Space Power Journal 34, no. 3 (Fall 2020), 29–43; and others.


	50.  This is a subjective assessment based on a review of several thousand YouTube combat videos showing battlefield events from 2003 through 2022. For example, an Associated Press video showing fighting in Jowhar, Somalia, in 2006 was posted to YouTube on July 23, 2015. “WRAP Fighting in Jowhar between Troops and Islamic Fighters, Looting in Capital,” Associated Press, 2006, YouTube video.


	51.  Despite evidentiary challenges, my review of evidence in my transparently recorded database suggests global drone use increased over time.


	52.  Daniel L. Haulman, U.S. Unmanned Aerial Vehicles in Combat, 1991–2003 (Air Force Historical Research Agency, Maxwell Air Force Base, AL, June 9, 2003).


	53.  T. X. Hammes, “The Democratization of Airpower: The Insurgent and the Drone,” War on the Rocks, October 18, 2016.


	54.  For example, Peter Finn, “A Future for Drones: Automated Killing,” Washington Post, September 19, 2011.


	55.  See Jonathan B. Bell, “Countering Swarms: Strategic Considerations and Opportunities in Drone Warfare,” Joint Forces Quarterly no. 107 (October 2022), 4–14; U.S. Department of Defense, Unmanned Aircraft Systems Roadmap 2005–2030 (Washington, DC: Office of the Secretary of Defense, August 2005); Austin B. Taylor, “Counter-Unmanned Aerial Vehicles Study: Shipboard Laser Weapon System Engagement Strategies for Countering Drone Swarm Threats in the Maritime Environment” (thesis (Naval Postgraduate School, December 2021); and others.


	56.  See Greg Hadley, “THOR Hammers Drone Swarm with High-Power Microwaves,” Air & Space Forces Magazine, May 19, 2023, https://www.airanspaceforces.com; Inder Singh Bisht, “Ukraine Receives Drone Hunters to Neutralize Iranian Shaheds,” Defense Post, February 9, 2023, https://www.thedefensepost.com; U.S. Department of Homeland Security, “Counter-Unmanned Aircraft Systems (C-UAS),” article and video (DHS Science and Technology, n.d.). Probably the best primer is Arthur Holland Michel, Counter-Drone Systems, 2nd ed. (Annandale-on-Hudson, NY: Center for the Study of the Drone at Bard College, December 2019).


	57.  “Amazing Drone Footage of the Battle between Myanmar Army (Tatmadaw) with Kachin Rebels,” archival combat video, 2016, YouTube video. Fake audio effects probably were added to this video, but the terrain in the video coincides with terrain in open-source imagery.


	58.  Jack Watling and Nick Reynolds, Meatgrinder: Russian Tactics in the Second Year of Its Invasion of Ukraine (London: Royal United Services Institute, May 19, 2023).


	59.  Rudy Ruitenberg, “Small Drones Will Soon Lose Combat Advantage, French Army Chief Says,” DefenseNews (June 19, 2024).


	60.  See U.S. Army, U.S. Army Unmanned Aircraft Systems Roadmap 2010–2035 (Fort Rucker, AL: U.S. Army UAS Center of Excellence, 2010). For a brief overview of ground drone technology, see Sarah Grand-Clement and Theo Bajon, Uncrewed Ground Systems: A Primer (United Nations Institute for Disarmament Research, 2022).


	61.  For more on IO assessment, see Christopher Paul et al., Assessing and Evaluating Department of Defense Efforts to Inform, Influence, and Persuade: Handbook for Practitioners (Santa Monica, CA: RAND Corporation, 2015); and Miriam Matthews et al., Frameworks for Assessing USEUCOM Efforts to Inform, Influence, and Persuade (Santa Monica, CA: RAND Corporation, 2020).


	62.  They routinely employed T-72s and T-55s, artillery, and missiles in combat, but their ability to employ captured Iraqi M1A1Ms for any extended period of time was questionable. See, for example, “How Islamic State Got Its Weapons,” Amnesty International, January 12, 2018, https://www.amnesty.org; Sean D. Naylor, “The Islamic State’s Best Weapon Was Born in the USA,” Foreign Policy, June 4, 2015; Conflict Armament Research, Weapons of the Islamic State (London, December 2017); “Armour in the Islamic State—The Story of ‘The Workshop,’ ” Oryx, August 31, 2017; “U.S.-Supplied Equipment Abandoned by Iraqi Troops in Ramadi,” CBS News, May 19, 2015, https://www.cbsnews.com.


	63.  This information is drawn from interviews with Tigrayan general officers and from combat video footage. In a widely circulated video clip, a Tigrayan general describes the process of arming his soldiers with weapons and equipment captured on the battlefield. See citations in chapter 7.


	64.  This is a low-confidence assessment requiring mostly subjective judgment.


	65.  See Andrew E. Kramer, “Small, Hidden and Deadly: Mines Stymie Ukraine’s Counteroffensive,” New York Times, July 16, 2023.











NINE
Conclusions on Ground Combat and on War



This last chapter provides my broader conclusions on the character of war, forecasting, the revolution in military affairs, and innovative American defense programs like the Marine Corps’ Force Design 2030. Some of these conclusions will be provocative and are directly intended to disaffirm claims cited in chapter 1. But purposeful disaffirmation is not wanton negativity. I seek to puncture these myths of modern war in order to inspire better policymaking and to improve the ground combat readiness and effectiveness of the United States, its allies, and its partners.


NO UNIVERSAL CHARACTER OF WAR, ONLY VARYING AND NONREPRESENTATIVE CHARACTERISTICS

As I wrote in the introduction to this book, the term character of war is ill-defined. With only one ineffective exception—see below—it appears to be undefined in official Western military literature. Coupled with a lack of more globally comprehensive and empirical historical evidence, this definitional vacuum grants a virtual license to analysts, military officers, and defense industry proponents to describe the character of war in ways that best suit their personalized or institutional agendas. Working from within this vacuum, they tend to make confident and unequivocal statements about war’s character. In doing so they effectively claim the existence of an unimpeachable universality across this complex human condition. That inherent claim of universality is unsubstantiated by either evidence or logic.

At the surface level of military discourse, the idea that war has an unchanging nature and a constantly changing character is attributed to Clausewitz, a man whose work German historian Hans Rothfels described as “more quoted than actually read.”1 This oft-repeated Clausewitzean dualism between the nature and character of war appears to be built on a foundation of sand.

In his contemporary analysis of On War, Antulio J. Echevarria II wrote that “Clausewitz saw the nature of war, not just its character—its subjective characteristics—as dynamic.”2 Echevarria’s assessment appears to be well supported. Even a basic search through various translations of On War for key terms like nature and character knocks this artificially dualistic phraseology off the rails.3

Clausewitz wrote that war must “conform to the spirit of the age and its general character,” and in some parts of On War he describes what he believed to be enduring features of warfare—its ostensible nature—including chaos and violence.4 But Echevarria, Beatrice Heuser, and other contemporary analysts walk us through his many written equivocations and self-contradictory musings on the nature of war.5

Clausewitz fixed broadly agreed-on strategic concepts about war as a contest of wills, but he described the nature of war as it is practiced in ground combat as inherently uncertain and effectively unfixed.6 In other words, its inalienable nature at the point of violent contact is inherent uncertainty. War in practice is therefore not amenable to the kinds of rigid principles commonly attributed to Jomini.7

Extending into this gray area between the constant nature and constantly changing character of war: Clausewitz either purposefully or unintentionally avoided defining the character of war. He fell back instead on the term “characteristics” of war, emphasis added here: “In order to get a clear idea of the difficulties involved in formulating a theory of the conduct of war and so be able to deduce its character, we must look more closely at the major characteristics of military activity.”8

He never did seem to clearly deduce its character. Instead, Clausewitz applied a dialectical approach to explore the many facets of warfare.9 He made strong claims about specific characteristics, but a dialectic is a necessarily unresolved inquiry. I did not read On War in the original German, but I cannot see any substantive basis in its various cited translations to build a universal and enduring definition of the character of war.

I do not stand alone in my discomfort with this term. Oxford’s Changing Character of War Centre avoids what would be an eponymous definition and focuses instead on identified “prevailing characteristics” of war in order to help circumscribe and flesh in a range of observable commonalities and discontinuities.10 The U.S. Army’s capstone field manual, Operations, describes “characteristics of warfare” but neither defines nor describes a universal character of war.11 The U.S. Marine Corps’ core philosophical treatise on warfare, Warfighting, also does not define the character of war. Instead, it describes war by breaking out what it suggests are its component characteristics.12 A U.S. Joint Force definition comes as close as any other to pinning a rose on a definition.

The character of war in Strategy is defined as “what war looks like at any point in time and space; its face, shape, practice, dynamics, intensity and scope.”13 This description suggests there is no universal character of war and that all wars, battles, and skirmishes are idiosyncratic. This probably was not the authors’ intent since it undercuts the idea that war can be characterized as a whole phenomenon or concept. That is also not my point here. I argue that there is a rational middle ground between incoherent idiosyncrasy and sweeping, unsubstantiated universality.

Returning to definitions, the 2017 British Army manual, Land Operations, equivocates a bit and then cuts right to the heart of the matter. It leaves the definition of the character of war in tautological limbo—it is the character of war—but then makes explicit what the American joint staff perhaps unintentionally implied: “Because each conflict is unique, a single description of the character of contemporary conflict is not possible.”14

In other words, it is not possible to describe the character of all war in any given era because of the inherent discontinuities between and even within wars. The authors of Land Operations go on to argue that it is “important to understand the factors that influence character, and the general implications of those factors.” Factors are characteristics. Disparate, uneven, and empirically nonrepresentative characteristics do not constitute a singular character.15

None of these referenced definitions, descriptions, or list of characteristics were transparently anchored in empirical evidence. While I was able to identify a number of commonly occurring characteristics in modern ground combat (chapter 8, table 8.16), my examination of this new body of evidence did not generate a clear definition or a description of the character of even this subset of war.

Given that ground combat constitutes a significant portion of land warfare, I believe I can safely extrapolate this argument about evidence and universality to all of land warfare. Even as a subset of war in its broadest interpretation, I found land warfare to be far too diverse an experience to be logically distilled into a single descriptive explanation. If anything, examination of the large-n dataset further undermined the idea that a universal character of land war exists.

Since land warfare probably constitutes most of the interactions in global warfare throughout human history, and if one accepts the conclusion that land warfare defies universal distillation into a common character now, then it follows that war in its grandest interpretation may never have had a global, collective, and definitive character.

Therefore, I argue there is no singular character of ground combat, of land war, or of war. My finding that war cannot be neatly characterized is shared explicitly in writing by the British Army—“a single description of the contemporary character of conflict is not possible”—and implicitly by the U.S. Army, U.S. Marine Corps, and NATO in their unwillingness to commit to a written definition or practical description.16

Until these conceptual barriers are effectively breached, the term “the character of war” remains undefined and is, in my opinion, undefinable for practical use. It is therefore, at least for now, a junk term employed as a placeholder primarily because it has yet to be debunked and replaced with more defensible terminology.

Common use of a junk term exposes military and policy decision-making to error and manipulation. As I wrote above, the term “character of war” has been unconsciously and in far too many cases consciously misused by experts and policymakers to further questionable military innovation and procurement agendas. Too many of these agendas have no sound basis in historical analysis or rational, methods-and-evidence-driven forecasting.

Lawrence Freedman describes the unanchored prognostication that occurs in the absence of deliberate method and evidence: “A variety of agendas [have] long informed writing on future war. The intent has rarely been deliberately predictive not only for the obvious reasons—prediction is difficult and likely to be wrong—but also because the concern was often to make the audience aware of lurking dangers or exciting prospects … [leading to] a blurred concept and a range of speculative possibilities.”17 In other words: Too often, policy hedgehogs have taken advantage of our collective uncertainty to bend professional opinion to their will.

This is an unacceptable state of affairs for rational policymaking. It is at least partly repairable. Acknowledging uncertainty is the first step toward improving knowledge. Military experts and people in positions of responsibility should jettison the term character of war. Collectively, we can instead observe and describe characteristics, leaving us with a perhaps dissatisfying but more rational explanation of warfare than we have now. From these characteristics we can begin to understand threads of the whole and gradually build a more complete tapestry with many irreducible and irreconcilable patterns. Some broad conclusions may still be made.

For instance: Evidence cited in this book suggests that characteristics common to most observed ground combat experiences—infantry assaults and defense, armored warfare, indirect fire, air support, the impact of terrain, the functions and form of weapons and equipment, and so on—have changed little and then mostly gradually and unevenly since 2003; probably not much more in relative terms since World War II; and perhaps never more rapidly or with greater impact at any point in history.

Following this chain of logic and given the relative importance of ground combat to all cases of warfare, there have been no provable military revolutions in recorded human history.



NO MILITARY REVOLUTIONS, JUST UNEVEN EVOLUTION

I started my examination of American perspectives on military revolutions with William Westmoreland’s 1969 testimony to Congress. Westmoreland believed that with the right technical investments and doctrinal changes, by the end of the 1970s the United States would have the ability to see and kill everything on the battlefield with near impunity. I also noted that the Soviets had started to use terms like military revolution in the mid 1960s. Dimitry (Dima) Adamsky attributes at least the institutionalization of the concept to Soviet Marshal Nikolai Ogarkov and Andrew Marshall.18 But neither the Soviets nor the Americans can lay claim to the idea of military revolutions. Williamson Murray suggests British historian Michael Roberts coined the idea in 1955.19 Murray, too, may have brushed over a more gradual—perhaps even evolutionary—emergence of the concept of military revolutions, or revolutions in military affairs.

Roberts was preceded by a range of experts and futurists. In 1953, the fervent armor advocate J. F. C. Fuller described two “great revolutions which have radically changed the organization of armies,” the horse and the tank.20 These were questionable claims: It would have been news to horses that their almost certainly gradual introduction into war was revolutionary even in 4000 BCE. Relative impact of the tank on the practice of ground combat in World War I is at the very least debatable.21

In The Future of War, Lawrence Freedman traces the hypothesis of military revolution even further back in time to the end of the nineteenth century. In 1899, Polish economist I. S. Bloch kickstarted contemporary debate with Is War Now Impossible? Concepts of revolution took on more concrete form in Italian General Giulio Douhet’s 1921 The Command of the Air and were then solidified by B. H. Liddell Hart in two treatises, Paris—or—the Future of War (1926) and The Revolution in Warfare (1947).

First, Bloch suggested that a combination of shifts in the global economy and population, coupled with technical advances like the mass-produced rifled firearm were so revolutionary that future wars had been rendered impossible.22 No government could stomach the costs of modern war. Military units would be frozen in place by weapons that could reach out and kill them with impunity. Bloch’s essentialist and binary forecasting is consistent with similar late-twentieth-century writing. His econometric proofs and military forecasts about the impossibility of war were of course shattered on the battlefields of Europe in the 1910s.

Bloch’s binary overreach did not deter Douhet, who came out the other side of the First World War enthralled by the idea of military revolution. Douhet argued that with as few as twenty bombers with 6,000 horsepower engines armed with conventional aerial bombs, Italy could “break up the whole social structure of the enemy in less than a week, no matter what his army and navy may do.”23 Douhet was so confident that he demanded broad obeisance to his one-man analysis: “In face of this state of affairs [which had not in fact occurred], is it possible to deny that a revolution has taken place?” Douhet wrote that until the 1910s, all technological advances were evolutionary. But the kind of airpower demonstrated in World War I was:


[A] new and different factor which brings its own peculiar characteristics and possibilities into the group of age-old factors which shape the forms and characteristics of war. From this point the graph line of the evolution of war loses its continuity from the effects of this new factor and veers sharply in a completely different direction. It is no longer a matter of evolution; it is revolution. Woe to him who keeps on following the old graph line during this period of transition … history of the basic ideas used up to this time in the art of war cannot teach us anything.24



With these eye-popping claims, Douhet may have established a permanent high-water mark for revolutionary hyperbole. His arguments energized airpower advocates for decades thereafter; see below.

Unlike Douhet, Liddell Hart leaned heavily on historical lessons.25 He wrote that forecasts of future war must be evidence driven.26 Yet his claims about the character of war in his present time and in his near future were just as grandiose as those of Bloch and Douhet. In Paris (1927) Liddell Hart made some thoughtful arguments about the speed of foot movement and logically suggested a need for mechanized infantry on future battlefields. Then his overconfidence got the best of him.

Also in Paris, Liddell Hart argued that infantry could never attack tanks because a tank could use its speed to avoid their fires. Nor could infantry ever hope to attack aircraft. He summed up with the observation that the vulnerability of infantry to tanks and aircraft made their offensive value in war “nil” in the absence of supporting arms.27 Each of these statements was thoroughly disproven in World War II and in many conflicts thereafter. In Revolution in Warfare, Liddell Hart argued that flying bombs like the German V2 had shattered the illusion of war, forcing a realization that it was just a mechanical process of destruction rather than any kind of two-way fight.28 “Automatic warfare” would henceforth cancel out human factors like courage, skill, and patriotism.29

After cherry-picking military history throughout Revolution in Warfare, he offered an epilogue on atomic warfare in which he suggested that atomic attacks had rendered history useless as a guide to future war. He wrote, “Warfare as we have known it in the last thirty years [World War I through World War II] is not compatible with the atomic age.”30 Any nation that did not possess atomic weapons could not fight a nation so armed. In this line of thinking, neither the North Koreans nor the Chinese could reasonably fight against the nuclear-armed United States, but they both did so with some success just a few years after Revolution went to print. Quite a few conflicts since 1947 have rendered null Liddell Hart’s confident forecast about the revolutionary impact of nuclear arms on the conduct of war, and also about the so-called automatic-warfare revolution.

Douhet bluntly rejected the relevance of history, while Liddell Hart disingenuously claimed to embrace evidence-driven analysis. Liddell Hart’s flights of fancy may have been burnished with historical narratives, but they were no more evidence driven and no more accurate than Douhet’s. Looking back through other canonical military literature, similar personalized (but less hyperbolic) rhetorical style, claims, and counterclaims of revolutionary change are evident in a range of other oft-cited works in the Western canon.31

Looking forward from the mid twentieth century, the prophesizing and ahistoricism evident in Bloch, Douhet, and Liddell-Hart were echoed in William Owens’s revolutionary writings and perhaps most clearly in U.S. Air Force Lieutenant General David Deptula’s 2001 unbridled ode to airpower Effects-Based Operations: Change in the Nature of Warfare.32

Just as Douhet had built his argument from a single case (World War I), Deptula took one case—the 1991 Gulf War—and argued that modern airpower had changed the very nature of war. With traditional ground and naval power rendered obsolete by precision-guided air munitions, he suggested the entire American military might be reorganized around stealthy, precision airpower.33 Deptula’s arguments were generally more cogent but ultimately no less radical and ahistorical than Douhet’s post-World War I fever dreams.

Given the existing reviews by Lawrence Freedman and others, and the evidence I have presented here, it seems that claims of military revolutions are at least over a century old, they are almost always deeply personalized and subjective, and they either reject historical lessons or use (arguably, abuse) one or a handful of historical cases to substantiate what might be read alone as vaporous hyperbole.

Still, bad argumentation does not belie the possibility that revolutions have occurred. In order to support my hypothesis that they have not, in fact, occurred, I must first clearly define a military revolution, or revolution in military affairs; then identify the characteristics of a revolution; then examine cited claims of revolution; and then prove evolutionary change where revolutionary change is purported to exist. If revolution cannot be defined or characterized, then it can be neither proven nor disproven.

Scholar of strategy Colin S. Gray found Krepinevich’s definition in the Office of Net Assessment’s The Military Technical Revolution to be fatally flawed. He offered up his own version that is similarly open-ended: A revolution would be “a radical change in the character or conduct of war” that generated a dramatic increase of an order of magnitude (~10x) or greater increase in combat potential and military effectiveness.34 He left the character of war, conduct of war, combat potential, and military effectiveness undefined, and in his overt skepticism of the concept as a whole, Gray offered no observable and measurable thresholds. Other definitions tend to be even looser.35

Keeping in mind Gray’s critique, Krepinevich’s oblique but somewhat more thorough description arguably sets the standard without offering a precise definition:36


	Revolution requires convergence of four, and perhaps up to six loosely defined and open-ended factors including: (1) technological change, (2) military systems evolution, (3) operational innovation, (4) organizational adaptation, (5) shifts in the geopolitical environment, and (6) “the nature of military-technical competition.”

	A revolution happens when the character and conduct of military operations and the nature of war have been fundamentally altered, rendering useless contemporary definitions and measurements of military effectiveness; the term “nature of war” is left undefined.

	There is no concrete evidentiary threshold for the existence of a revolution.37

	A revolution can occur over any timeframe and in hard-to-differentiate stages emerging at different levels (e.g., a technical level and a tactical level).

	Often, we will not know a revolution has occurred until after the fact, and then perhaps not with any clarity.



Definitions are intended to help narrow an understanding of a term. By leaving just about every requisite condition for revolution ill-defined and open-ended, by failing to provide a concrete evidentiary threshold, and by setting a limitless timeline, this apex definition of military revolution from the Office of Net Assessment commits the fallacy of intentional vagueness.

In The Dynamics of Military Revolution, 1300–2050, Knox and Murray offer no precise definitions or thresholds. They effectively suggest we apply the 1964 Justice Potter Stewart test for obscenity to spot a revolution: We will know one when we see one.38 But to their credit, they take this position knowingly, transparently, and while acknowledging the problematic nature of the whole concept.39

Barring a better definition and standard of proof, occurrence of any military revolution cannot be proven. Absent a clear and disprovable standard, I cannot make an empirically defensible claim that no revolutions have ever occurred. This entire debate over military revolutions is, therefore, hypothetical (high concept) rather than practical. It should neither be blindly accepted nor in any way applied to real-world policy, and certainly not to the practice of modern ground combat.

Therefore: The existence or nonexistence of military revolutions boils down to personal opinion. Colin Gray has already established this point. Existence of military revolutions is “as much a matter of intellectual taste and political convenience as it is of historical evidence.… RMAs are intellectual constructs; they are the inventions of scholars and other thinkers.”40

If the existence of revolutions is a matter of opinion rather than a defensible fact, it follows that any reasonable, evidence-informed opinion on the subject has prospective relevance to the debate over the character of modern ground combat. Since the concepts of the RMA continue to influence Western military policy and acquisitions related to ground combat, I offer my case-evidence-informed opinion here.

By even a loose interpretation of Krepinevich’s pseudo-definition, I observed in my collected and coded evidence no revolution in military affairs in ground combat from 2003 through 2022. Change I recorded over this period was globally uneven, fit within my rational understanding of the term evolutionary, and did not appear in any way to fundamentally alter the ways in which ground combat forces were organized, equipped, trained, or operated.

While I formally examined only forty-five cases from World War II through 2002, I also observed only evolutionary change in ground combat during this period or from the end of World War II to the end of 2022. None of the declarative statements about the changing character of war or revolution from 1899 onward bore out: Bloch, Douhet, Liddell Hart, Westmoreland, Krepinevich, Watts, Work, and others either were proven wrong by subsequent events or their open-ended forecasts have at least not yet emerged by mid 2024.

Adaptation to the combat necessities of land warfare has periodically accelerated the speed of some innovation some of the time. Williamson Murray, Paddy Griffith, and many others have clearly documented the acceleration of various technical innovations during wars. But in all the cited evidence and literature, I observed no sudden, shocking discontinuities (revolutions) in the fundamental form of military ground combat from 1900 onward. Given the preponderance of ground combat and land war as a portion of war, writ large, I believe I can safely extrapolate this observation to all war at least from 1900 onward.

If I am right that there were no revolutions from 1900 onward, then it is at best doubtful any provable revolutions in military affairs occurred prior to 1900. By process of elimination, without revolution the historical changes in warfare necessarily have been evolutionary—even if somewhat jaggedly so—through at least mid 2024.



DRONES HAD EVOLUTIONARY IMPACT ON GROUND COMBAT

Drones have been at the heart of the debate over the character of war and military revolution. From at least the late 2010s, drones have been referred to as game changing, as dramatically altering the character of ground war, and even been credited with reordering the essential but still undefined nature of war. For example, in a 2022 hagiography of the Turkish Bayraktar family, Stephen Witt described the TB-2 drone as having altered the very nature of war.41 All this hyperbole is in keeping with the central arguments raised in chapter 1.

At least for ground combat in the modern era, the cited cases suggest these claims are indeed hyperbolic. I observed no evidence that drone use had substantively and universally altered the ways in which ground units generally engaged in battle; see a modestly counterintuitive and nonrevolutionary exception from the Ukraine War, below.

Nor did I see evidence that drone technology itself had changed in any dramatic way. Evolution of drone technology is widely observable from the 1910s through the early 2020s. The Bayraktar TB2 is clearly an evolutionary derivation of the 1990s MQ-1 Predator, which in turn evolved from the 1980s Israeli and South African designs, which had all evolved from the 1950s Ryan Firebee, which in turn had evolved from the TDR-1 and Kettering Bug, and so on.

Practical quadcopter technology is well over a century old. French engineers tested the Breguet-Richet Gyroplane (quadcopter) before 1910.42 Breguet’s initial design was incrementally improved on by engineers around the world, and by at least the late 1980s four-rotor flight technology had been successfully merged with drone technology. Quadcopter drones were in mass production by at least 1989, and quadcopter drones with cameras—the predecessors to the ubiquitous Chinese DJI Mavic 3—were commercially manufactured by at least 1999, a full twenty-three years before the accelerated phase of the Ukraine War.43

Throughout this gradual process of evolutionary design, testing, operational experience, and redesign, functions of drones remained consistent while their form shifted only gradually. Japanese toy quadcopters produced in 1989 look and function almost exactly like early versions of the Mavic 3, sans camera.

Drones are tools. They serve two broad functions: seeing and destroying. They are much better at seeing than was a soldier with a telescope perched in a balloon basket at the Battle of Fleurus in 1794. They are safer and much quicker to transfer field reports than a World War I Royal Air Force observer overflying German front lines in an R.E.8 propeller plane, or a U.S. Air Force pilot spotting ground formations from the seat of an OV-10 Bronco over Vietnam in the late 1960s, or a Philippines Air Force pilot flying an MD-500 helicopter over Zamboanga City in 2013.

Drones are responsive, and in Iraq, Afghanistan, Syria, Libya, Ukraine, and elsewhere, they have provided continual or even continuous near-real-time surveillance to commanders far from the line of contact. Drones can drop hand grenades directly on soldiers, fly explosive charges into tanks from miles away, and put at risk enemy soldiers far behind the front lines. Indirectly, they have in some cases greatly facilitated the use of legacy systems like cannon and rocket artillery.

But even the best drone observation directly above a trench in broad daylight, uninterrupted by electronic countermeasures and with immediate radio communication to the soldiers on the point of attack, cannot prevent the need for combat. Intensive combined-arms ground combat remained necessary in Ukraine despite the use of hundreds of thousands of drones. This is true for all other battles in which drones have been employed.

At least across the 225 cases in which I recorded drone use, drone operations—particularly when compared to actual or prospective manned-aircraft employment—could not be equated with reduced ground combat intensity or faster and cleaner tactical outcomes. For example, widespread and almost uncontested drone use has not been empirically proven to have reduced the need for ground combat or to have significantly reduced coalition casualties in instances of direct ground combat across Iraq and Afghanistan.

Counterintuitively, wide proliferation of drones over the battlefields in Ukraine—where they are employed over almost entirely flat, open terrain, and with a consistency and density that may be unachievable in most other contexts—may actually have slowed the tempo of some ground combat and contributed to a more grinding style of warfare than most analysts would have anticipated. In other words, drones may have partially regressed some battlefields to early-twentieth-century form instead of pushing them toward the revolutionary techno-purity envisioned by Westmoreland, Owens, Work, and others.

On battlefields saturated by high-density and near-continuous drone surveillance, massing ground forces for attacks and achieving local tactical surprise have become somewhat more difficult.44 Decisive offensive action is hard to achieve without concentrated mass and surprise. Through mid 2023, both Ukrainian and Russian units frequently were forced to conduct attacks with two or even just one squad of eight to ten soldiers.45 This is just enough to take a small trench but nowhere near enough to achieve an operational breakthrough.

Without the element of surprise, poor tactics resulted in high casualties (Pavlivka Ukraine 2022), and even the best tactics that put shock troops right up to the trench lines ended in grinding slugfests at least in part because defenders were forewarned. Breakthroughs that might have shortened the war may have been rendered at least somewhat less likely by drones. But even the most prolific use of drones in the history of warfare (Ukraine) did not stop or—in my reading of the cited evidence—consistently or radically alter the machine-on-machine, soldier-to-soldier fight taking place under their gaze.

Further, when both sides rely far more heavily on drones than on manned combat aircraft, overall aerial destructive power—specifically, munitions delivered from the air to the ground—may be sharply reduced compared to other cases. Suicide drones necessarily can hit only a single target. Handheld drones carry barely enough explosives to kill a single soldier or knock out a single armored vehicle. Even a tailor-made killing drone like the Turkish TB-2 or the American Reaper carries only a handful of precision missiles, or about 350 pounds of ordnance.46

By comparison, a single A-10 Thunderbolt II manned ground attack aircraft mounts a tank-killing 30mm cannon with 1,174 rounds and can carry another 16,000 pounds of bombs, precision missiles, and rockets. So even putting aside its center-mounted cannon, the A-10 delivers over forty-five times more lethal payload than a TB-2. Just a single 500-pound guided bomb dropped by a combat aircraft like the A-10 delivers approximately ten times as much explosive as a missile from a small drone and is capable of collapsing bunkers or an entire section of trench.47

While modern manned jet aircraft cost more than even most higher-end drones like the Reaper, and while aircrew lives are at stake any time a manned plane overflies a battlefield—see the next section on risk aversion—manned aircraft also are far more lethal by volume of payload and probably also by the raw number of targets they can attack over a given period of time.

As of late 2023, Russia had rediscovered the power of aerial bombing and was causing serious problems for Ukrainian infantry with its high-payload, 1950s-era FAB-500 general purpose bombs. It was using an even larger ~3,300-pound bomb to flatten entire apartment buildings.48 And in less than two weeks during the March 2011 Odyssey Dawn bombing campaign in Libya, just six 1970s-era AV-8B Harrier jets destroyed over seventy ground vehicles including thirty-five T-72 tanks.49 Other U.S. and NATO allied aircraft destroyed hundreds of other Libyan targets in the same short time span. They were guided to target primarily by electronic intercepts and manned-aircraft technical observation, not drones. Western manned aircraft did not win the Libya war, but they made a significant difference on the ground.50

So there does not appear to be any defensible empirical proof that drones are on the whole more lethal than manned aircraft, though they are without argument highly effective in spotting and tracking ground targets when terrain, weather, and countermeasure conditions are favorable. Looking back to the comparative daily tank losses in ground combat from 1973 to 2023—a loose correlation with a comparative reduction in manned air sorties across the four cited wars—and at the quick, deadly results achieved primarily by manned aircraft in Libya in 2011 (and in other cited wars), big questions about the actual efficacy of drones in ground combat remain.

Drones are not proven game changers. They are at the very least useful tools that have, over about a century-long evolutionary period, gradually enhanced ground combat operations in various ways in many cases and had more impact in some instances than in others. This is true of every other tool on the modern battlefield including gradually improving models of artillery cannon, main battle tank, surface-to-surface missile, aerial cannon, tripod-mounted machineguns, radios, thermal imagers, anti-tank rockets, and the lowly rifle.



WESTERN RISK AVERSION + TECHNOPHILIA = LOWERED OVERALL COMBAT POWER

In chapter 5 I described creeping risk aversion in Western military theory, operational concepts, material design, and acquisitions. Owens, Work, and others believe risk aversion has inhibited adequate high-tech investment (aversion to innovation risk). I find that risk aversion actually has helped make acquisition of excessively complex and high-technology ground combat equipment far more enticing. Clean war concepts—and particularly military revolution theory—fed the acquisition of increasingly intricate and expensive ground combat and close-air support systems explicitly designed to protect vehicle and air crews and avoid equipment loss. I believe that while per-unit tank, helicopter, and cannon combat power increased, overall Western ground combat power may have declined.

Western armored vehicle design perhaps best reflects the interrelated influence of risk aversion and technophilia, particularly within the U.S. military. The failed early-2010s U.S. Army Ground Combat Vehicle (GCV) program is a compelling case in point. Need to replace the aging 1970s-era Bradley design carried forward after the earlier failure of the Future Combat System (FCS) program. Army leaders set their initial criteria for the new vehicle.


Table 9.1. U.S. Army Prioritized Criteria for Ground Combat Vehicle Design



	
Criteria


	
Priority Weighting







	
Total life cycle cost


	
0.25





	
Protection/survivability


	
0.20





	
Lethality


	
0.15





	
Mobility


	
0.10





	
Communications


	
0.10





	
Space, weight, power growth potential


	
0.10





	
Sustainment


	
0.05





	
Carrying capacity


	
0.05





	
Note: Emphasis added to row 3, Protection/survivability 0.20.







Crew survivability was a priority (Tier 1) requirement, while mobility and lethality were secondary (Tier 2) requirements.51 When asked to compare alternatives to the GCV, Army leaders weighted their requirements in order of importance. Table 9.1 shows these official weights. First priority was cost (0.25); followed closely by protection and survivability at 0.20; lethality came in third place; followed by mobility, communications, sustainment, and lastly, carrying capacity—the space to move soldiers to the fight—prioritized at 0.05 out of 1.0.52

Two manufacturers competed for the contract. Both design teams set out to build an air-transportable, lighter-weight version of the Bradley with better survivability and the capacity to hold a full squad of soldiers. Then they started adding on every possible layer of passive and active protection, including heavy underside anti-mine plating, radar-triggered active protection systems, and modular side armor that could max out vehicle weight at over eighty tons, about ten tons heavier than an M1 main battle tank.53 At max weight this vehicle would have been all but immobilized on a European battlefield.

This ground vehicle program was canceled in 2014.54 At least through that point it represented an apogee in American risk-averse armor design rooted in the 1960s-era MBT-70 project. Modern Western tanks operating in 2024—the American M1, the German Leopard II, the British Challenger 2, and the French Leclerc—all derived to some extent from the combined MBT-70 program and were fielded between the late 1970s and the early 1990s.55 All of these tanks have similar safety features: big, fast engines; thick composite armor; and in newer models, active protection systems, laser warning systems, advanced fire control systems, other technical protection, and advanced gun systems allowing for safer long-range combat.

Protection comes at a cost. These big tanks guzzle fuel, have complex mechanical subsystems requiring hours of maintenance for every hour of operation, and are expensive. Compared to a less survivable ~$1.5m dollar T-72, the most advanced M1 and Challenger 2 can cost over $8.5 million, while a Leclerc can cost over $16 million per tank or about ten times the cost of a T-72.56

Still, better survivability should in theory translate to reduced demand to offset cost. If Western tanks were impervious to anti-armor weapons and maintained the lethal edge they demonstrated over Soviet-Russian tanks in the 1991 Gulf War, risk-averse design might make sense. As American tankers demonstrated at the Battle of 73 Easting in the 1991 Gulf War, a handful of well-crewed Abrams can decimate a larger unit equipped with older T-72s.

But risk-averse tank acquisition has serious implications for battlefield capability. It closes its eyes to the unending, continual, and evolutionary process of counter-design that led to top-attack missiles and shells that render excellent (but costly and heavy) composite front and side armor less relevant and that will ultimately outmatch even the best contemporary active protection system.57

High costs; exquisite and sensitive subsystems; large armored frames; and high fuel, maintenance, and spare parts demands mean fewer Western tanks can be purchased, fielded, and supported in combat. Partner forces like the Iraqis and Ukrainians that lack the industrial infrastructure of the United States have struggled to field and employ Western tanks. All this means fewer tanks at the point of contact, fewer tanks in reserve to counterattack or exploit offensive success, and fewer replacement tanks for prospective long wars like the one being fought against Russia in Ukraine in 2024.

With this continuing risk-averse design philosophy, any replacement for the American M1 tank would have to be able to survive any attack by any weapon at any angle of approach, keep the crew safe from chemical attacks, integrate ultra-high-end networked communications technology, kill any threat on the battlefield, and still fit in a C-17 transport plane.58

Separately, these are all desirable objectives. But much like rifles, tanks are self-contained systems with some inherent zero-sum trade-offs. Adding armor and subsystems adds weight, which reduces mobility; adding active protection and data networking increases complexity and cost; and so on. Frankenstein-like prototypes generated in the FCS and GCV programs showed the folly of institutionalized risk aversion coupled with technophilia.

Western forces have adopted similar risk-averse and technophilic approaches to helicopters, utility vehicles, and artillery system design. In the Vietnam War, helicopters effectively were flying trucks. They had little or no armor, barely any advanced technology, and were mass produced with the understanding that many would be lost in combat. In the modern ground combat era, helicopters like the MV-22 Osprey tiltrotor and the newest attack models are increasingly exquisite high-technology instruments. A failed 1997 design for the U.S. Army’s Crusader self-propelled artillery system was expected to cost ~$14 million in 2024 dollars and weighed twice as much as the system it was intended to replace due primarily to its heavy composite armor.59 Other examples abound.

As some vehicles and helicopters became more expensive and scarcer through the early 2000s, both the equipment and crews increasingly were treated as precious compared to the infantrymen who probably engaged in the highest relative volume of combat. There probably is no better tactical example of this dynamic than the risk-averse approach to helicopter operations in the battles for Ramadi, Iraq, from 2004 to 2007.

In Ramadi, infantrymen fought on foot or in mostly unarmored vehicles throughout the most dangerous parts of the city. Despite protestations from some risk-embracing analysts and aircrews, those same areas were often coded “black,” or no-go for helicopters, due to fear of airframe loss and a redux of the 1993 disaster in Mogadishu, Somalia (Black Hawk Down).60 Infantry combat power on the ground in the hot spots in Ramadi was reduced as aerial observation and fires from Marine Corps helicopters was periodically lost.61

Solutions to the design problem triggered by risk aversion and technophilia are fairly straightforward but require difficult cultural change. Western military officers will need to revisit the idea of loss acceptance. Without having to drift into a Soviet-era philosophy that bordered on cynical enthusiasm for casualties, and without having to give up lethality, Western leaders can demand less complex vehicles and helicopters. These will have somewhat reduced survivability but could be produced in far greater numbers and employed with greater tactical flexibility.

There are good early signs that at least in the United States minds may be opening to alternative acquisition strategies, though some troubling intent persists. Army leaders have purchased an initial run of the M-10 Booker mobile-protected firepower system (really, a light tank) mounted with an effective but forty-year-old 105mm gun and an effective but nearly century-old .50 M2 heavy machinegun.62 The M-10 is fairly simple, lightweight, and may cost less than half as much as the lowest-model Abrams.63

At the same time, though, Army leaders are championing yet another Bradley armored fighting vehicle replacement, the XM30. It has an active protection system, a hybrid electric powertrain, the ability to launch loitering drone munitions, and “advanced third-generation software and intelligent control” designed to provide “leap-ahead advantages” described in the Army’s ReARMM plan.64 It seems likely to evolve into the kind of platform that U.S. Deputy Defense Secretary Kathleen Hicks called “large, exquisite, expensive, and few.”65

If risk aversion and technophilia can be tamped down by taking an M-10 design approach instead of an exquisite XM30 approach, overall combat power and combat effectiveness can be increased. To assess the best approach, these two widely applied standards must first be explained.



COMBAT POWER AND EFFECTIVENESS ARE UNDEFINED AND HAVE NO COMMON STANDARD

As of the writing of this book, no Western military force has published a clear, universal definition or standard for combat power or combat effectiveness for ground combat, land war, or any other type of warfare.66 American military descriptions and standards are, to be kind, vague. American doctrine defines combat power as “the total means of destructive and/or disruptive force that a military unit/formation can apply against the opponent at a given time.”67 No other explanation, definitive list of component elements of power, or method for assessing combat power is offered. Combat effectiveness is undefined and unexplained. Still, like the character of war, both of these undefined terms are still widely employed.

Absent clear definitions and at least a broadly agreed-on method to assess combat power and effectiveness (or other applicable and undefined terms), advancing the research presented in this book will be quite difficult. I have laid out generally how ground combat was fought in the modern era and identified most of the equipment and weapons applied across the world’s battlefields. I have not provided any causative explanation for victory or defeat in any specific case. Nor have I fixed on any generalizable causal factors that increase or decrease the likelihood of victory. Holistic definitions and standards for combat power or effectiveness would establish an anchor point for comparative analysis—even improved net assessment—and better understanding of ground combat, land war, and of all other aspects of warfare.

In the introduction I wrote that Western capstone doctrine centralizes the human will, sustaining the Clausewitzean notion that war is a contest of opposing, independent, hostile wills and that any useful assessment of ground combat power or effectiveness must incorporate the will to fight. Yet the term will to fight is also officially undefined and unexplained in the American military lexicon.

In 2018 my team at RAND defined it as the “disposition and decision to fight, act, or persevere as needed.” Will to fight is intrinsically interwoven with material capabilities like firepower and medical support, and it is affected by contextual factors like battlefield terrain, allied support, and enemy actions. It is not possible to measure will to fight in a way that produces quantitative certainty, but it is possible to assess will to fight to help narrow uncertainty and inform a broader understanding of combat power or combat effectiveness.

British Army doctrine settles on a decent overarching model that includes human dynamics and that might be more widely employed. It describes “fighting power” (effectively, combat power) in a Venn diagram connecting physical components like equipment and training; conceptual components like doctrine and education; and moral components including motivation, moral cohesion, and ethical foundation for behavior.68

Integrating tangible and nontangible military elements into a central understanding of power is a good start. This conceptual approach should be extrapolated to perhaps NATO-wide definitions, along with more detailed explanations and, ideally, a holistic assessment method that could be applied to any military force. With those standards we can undertake the more comprehensive (or perhaps holistic), empirically driven approach to understanding at least military ground combat power.



ESTIMATES OF CHINESE GROUND COMBAT POWER MAY BE HYPERBOLIC

None of the 548 modern cases I examined (423 coded and 125 noncoded) included China as either a direct combatant or a direct-force contributor (e.g., air-to-ground strike). There is no clear record of Chinese People’s Liberation Army ground or special operations forces engaging in platoon-level or above combined-arms combat from 2003 through the end of 2022.69 Probably the last well-recorded battle—referred to by some analysts as Lan Jian-B—took place along the Laoshan Mountain front just across the Chinese border in northern Vietnam in 1986.70 If this is accurate, as of the mid 2020s there are at best a handful of old Chinese ground force senior officers with combat experience on active duty.

Some Chinese equipment and weapons were observed in a few of the modern ground combat cases. Pakistani Army forces employed older-model Chinese-manufactured tanks in the Swat Valley in 2009, Government of National Accord fighters used FN-6 missiles in Tripoli, Libya in 2019, and the Nigerian Army put newer model Chinese armor and artillery including SH5 self-propelled howitzers into the field at Gamboru Ngala-Marte-Dikwa in 2021.71 A number of countries including the United Arab Emirates, Saudi Arabia, and Nigeria probably used Wing Loong variant drones in combat-support roles. However, there were no battles in the dataset in which Chinese ground combat equipment or weapons clearly played a central and important role.

Therefore, if (1) there is no definable character of war; (2) there is no clear definition of, or proven empirical method to assess, combat power; (3) China’s modern ground forces have never been tested in combat; and (4) only some of China’s ground combat weapons and equipment have been used in only a handful of cases, then there is no logical or empirical basis on which to claim that China’s ground forces may in some way overmatch those of American and allied forces.72

A counter to this finding might argue that China’s ground forces are least comparatively relevant, and that its combined naval, air, space, and cyber forces would be more than sufficient to defeat (for example) the United States in a prospective regional war in the Western Pacific. Indeed, many prominent war forecasts pay little or no attention to the PLA ground forces.73 However, conditions (1) and (2), above, would apply and still render any such argument about China’s overall power suspect.

China may or may not be as dangerous as the U.S. government makes it out to be.74 Given the rather overstated assessments of Russian combat power made by American think tanks and government analysts prior to February 2022—and also the overstated estimates of Iraqi combat power in 1991—considerably more work needs to be done on the study of war before any defensible claims can be made about Chinese ground combat power relative to any Western nation’s ground combat power.75



HIGH-CONCEPT WESTERN MILITARY REDESIGN—PARTICULARLY FD 2030—NEEDS REEVALUATION

If all these conditions stand—no character of war, no definition or method to assess combat power, no robust public evidence of Chinese military effectiveness, and also no revolution in military affairs—then Western force structure changes and acquisitions strategies anchored in countervailing assumptions need to be reevaluated.

There are implications here for UK and Canadian efforts to shrink and reorganize their ground forces, Germany’s plans to grow its ground forces, and American plans to reorganize large portions of the U.S. Army and Marine Corps for a highest-order fight with China. Whether or not it remains in effect by the time this book is published, Force Design 2030 (relabeled simply as “Force Design” through 2024) remains an important and enduring case because it was put directly into action and because its structural trade-offs are so potentially stark.

I described the Marines’ force redesign in chapter 1. Briefly: In response to a broad directive to prepare to face China (the “pacing threat”) in combat, Commandant Berger reorganized a significant portion of the Marine Corps to secure advanced bases in the Pacific theater in order to help control sea lanes of communication with advanced reconnaissance and high-technology missiles.

To pay for this transformation and shift what it viewed as legacy ground combat responsibilities to the Army, the Marine Corps quickly divested all its tanks, three-fourths of its cannon artillery, half of its amphibious tractor units, and about one-fifth of its infantry. Force Design 2030 had broad support in Congress, but it also was publicly attacked by former Marine Corps generals including retired Commandant Charles C. Krulak and by Paul Van Riper, an original proponent of maneuver warfare and the critic who eviscerated the 2002 Millennium Challenge exercise.

At least three of the foundational assumptions behind Force Design 2030 are unproven and may be unprovable: (1) the character of war has undergone revolutionary change rendering “traditional” ground combat power less relevant and less useful, (2) China has harnessed these revolutionary changes to render existing Marine Corps amphibious capabilities irrelevant, and (3) advanced sensors and missiles can effectively replace and improve on “traditional” Marine Corps ground combat equipment and weapons.

My argument regarding the character of war stands. I addressed estimates of Chinese military power above. Berger’s various arguments about amphibious warfare—a seaborne method of delivering ground combat forces to a fight and supporting them in battle ashore—were inherently contradictory and therefore difficult to analyze.76 I focus here on the third assumption: that advanced technology sensors and munitions can effectively replace existing ground combat people and kit.

As I wrote in chapter 1, Berger’s critics have often employed hyperbole and ad hominem attacks to pick apart his force redesign plans. We can ignore their tone and pull out a few substantive critiques. Opponents of the plan zeroed in on changes to Marine infantry battalions, tanks, and artillery. Infantry battalions have long been considered the most effective and indispensable elements of Marine Corps ground combat power, so changes to infantry design generally are significant.

Before FD 2030 each infantry battalion had approximately 900 troops and retained a World War I-era command structure (see chapter 3) with a weapons company and three rifle companies. Each weapons company had 81mm mortars, M2 machineguns, Mk19 automatic grenade launchers, and Javelin anti-tank missiles. Each rifle company had 60mm mortars, M240 machineguns, and anti-tank rockets.

A new Force Design infantry battalion will have about 811 troops and retain all its machineguns, rockets, and missiles.77 Assets in the weapons company may be broken up and sent to the rifle companies. Plans to introduce advanced loitering missiles are still on the drawing board. At least as of mid 2024, I see no substantive change to combat power within the infantry battalion. A reduction of three battalions is in keeping with historical changes in Marine Corps manpower; battalions regularly furl and unfurl colors.

Divestiture of tanks and artillery are a different matter. With the elimination of its M1 tank fleet, the Marines have given up all mobile-protected firepower over 25mm, about the same caliber as a ZU-23-2 cannon that irregular forces frequently mounted on pickup trucks in Syria and Yemen.78 Even after the new Amphibious Combat Vehicle (ACV) is fully fielded, the Marines probably will have only a 30mm cannon for firepower support.79

Absent tanks, Marine infantry units engaging in combined-arms combat in any environment, and particularly in urban terrain, will have the worst of three worlds available for direct-fire support: a thinly armored LAV-25 or ACV; that cannot effectively smash through walls or maneuver over broken ground like a tracked vehicle; sporting a light automatic cannon that will not significantly outmatch a modestly well-armed militia unit. Given the continuing reliance on mobile-protected firepower by nearly all ground combat forces in my dataset through the end of 2022—nearly 70 percent overall tank use, about 56 percent IFV use, and routine infantry-armor teaming by all force types low to major—loss of tanks can be broadly equated with lowered Marine Corps combined-arms capability.

In the initial redesign plan, the Corps planned to cut its cannon artillery to less than one-quarter of its standing strength and, over an uncertain period of time, to replace most of those cannons with HIMARS rocket launchers.80 Marine artillery policy is in flux in 2024, but many of these cannon units have been cut. That leaves some infantry battalions with limited supporting fires until the new rocket units can be brought online. Even when those rocket units are fielded, issues of magazine depth and weapon suitability are likely to affect ground combat capabilities.

Each HIMARS guided missile costs over $100,000, weighs about 600 pounds, and is about thirteen feet long, while a basic 155mm artillery shell costs just over $300, weighs about 80 pounds, and can be hand carried by a single person.81 Artillery rounds typically have about a tenth of the explosive power of these missiles (~23:200 pounds). Therefore, a Marine fires unit could carry ten HIMARS missiles and strike ten targets, or for the same cargo weight carry seventy-five artillery shells and strike 7.5 times as many targets, albeit with at least less range and a narrower lethal footprint. Given cost and logistics limitations, Marine units more reliant on missiles are more likely to run out of supporting fires during protracted conflicts due to relatively shallow magazine depth.

And while a HIMARS missile delivers far more lethal payload than a 155mm artillery round, and while these missiles have proven to be highly accurate and effective in Iraq, Syria, Afghanistan, and in the early phases of the Ukraine War, they are vulnerable to jamming. According to the reports I cited in chapter 8, they can be rendered all but useless with the right electronic countermeasures. And large missiles are not always the best tool for ground combat support.

Not every target beyond the range of organic mortars requires a guided-missile fix. Large warheads have large blast radii and have to be targeted far away from friendly troops. Cannons are more suitable for a wider variety of ground combat situations and with guided rounds are equally as accurate.82 Therefore, any deficit in cannon artillery may also reduce Marine combined-arms ground combat capability.

Neither the tank nor the artillery gap may undermine combat capabilities if the Marine Corps never again engages in ground combat. At least in terms of large-scale land war, that outcome appears to have been Berger’s intent. He and other champions of force redesign continually stated or suggested that the Marine Corps should not become the “second land army” of the United States.83 But historical trends and current policies suggest the Marine Corps will indeed be called on to fight alongside the Army (or without the Army) in future large-scale ground combat operations.

History informs forecasting. By type, from its inception in 1775 most Marine Corps operations have centered on noncombatant actions like humanitarian assistance or demonstrations of force.84 But from at least the beginning of the twentieth century the Corps has been routinely involved in major and minor combat operations involving some type of combined-arms engagement.

Marines have played a central role in every major ground combat operation since the early 1900s. They fought in World War I, World War II, the Korean War, the Vietnam War, the 1991 Gulf War, the 2001 Afghanistan invasion, and the 2003 Iraq invasion. Marines also routinely fought in often intensive combined-arms engagements in what commonly are called irregular wars, including in China, the Philippines, Panama, Nicaragua, Haiti, Lebanon, the Dominican Republic, Grenada, Panama, Somalia, and in the long-running, large-scale, and often high-intensity post 9/11 counterinsurgency operations in Afghanistan, Iraq, Syria, and elsewhere, through 2024.

In almost all of these operations, Marines fought alongside U.S. Army ground combat forces. Army units frequently worked for Marine commanders and vice versa; Army and Marine ground combat capabilities generally were viewed as interchangeable. Therefore, for well over one hundred years of its existence, the Marine Corps effectively has operated as America’s second land army.

Given this historical demand and the continuing inclusion of Marine Corps combined-arms units in a range of global contingency and land war operational plans, a reasonable forecast would suggest the Marine Corps will be called on to engage in combined-arms ground combat and to serve as a second land army in any number of future conflicts.

Summing up: Berger’s redesign plan rested on the belief that the character of war had dramatically changed due to a military-technical revolution; that Chinese technical capabilities have rendered traditional amphibious and combat power irrelevant; that drones and advanced missiles would offset reductions in organic indirect-fire capabilities; and that the Marine Corps will not again serve as the second American land army.

If there is no definable character of war, no proven revolution, no proven Chinese capability, no proof that drones or missiles have or can offset existing ground combat systems, and a high likelihood of future combined-arms ground combat that will, given my broader findings, demand long-proven capabilities like tanks and cannon artillery, then Force Design 2030 appears to have been built on shaky ground.

No matter what happens with his plan, Berger’s will to innovate and his unimpeachable desire to improve the Marine Corps are laudable. He may yet be proven right. But his assessment of modern military history and forecasting of the near future were, at least in my reading of the public record, methodologically unsound. Lack of sound, evidence-informed method puts this innovation and others like it at risk. Other Western military forces applying similar assumptions and methods should take note.



FORECASTING WAR FOR POLICY REQUIRES EVENHANDED AND DETAILED HISTORICAL STUDIES

My critique of Berger’s methods applies equally to his critics and champions. None of the public criticisms of Force Design 2030 I reviewed were derived from empirical analysis. Most relied on cherry-picked historical examples, and many were personalized and at least vaguely intemperate.85 In my opinion these critiques also violated a long-standing Marine Corps cultural norm: Any Marine who points out a problem must offer up a viable and immediately practicable solution. In the most prominent articles by Van Riper and others I found some thinly veiled ad hominem attacks but no detailed alternatives to Force Design 2030.86

Champions of the plan like Robert Work have put forth equally personalized, cherry-picked, and ad hominem defenses. In a mid-2023 jab at the plan’s critics, Work let rip the snark, implying three former Marine Corps generals wrote their anti-FD 2030 articles with the help of a chatbot.87 Coming from retired generals and senior policymakers, these exchanges were surprisingly unhelpful and, at least for some Marines, embarrassing.88

My biggest concern with the back-and-forth over the Marine Corps redesign is its ahistorical nature. It is hard to read either the original plan or its criticisms and conclude that any of these authors applied a thorough and objective review of the historical record to guide their work. I see similar ahistoricism in some of the U.S. Army plans and forecasts cited in chapter 1, as well as in some arguments underlying UK and European defense reforms.

In the introduction to this book I argued that effective understanding of the present and forecasting requires a thorough, evenhanded, and longitudinal examination of relevant history. It bears repeating that history does not dictate the future, but it does clearly inform our collective understanding of evolutionary change. When properly recorded and studied, it establishes trend lines that should be used to inform forecasting.

This returns us to Michael Howard’s early 1960s call to study military history in width, depth, and context, and also to the old Soviet forecasting model I described in chapter 1. Soviet writers were overly enthused with complex quantitative formulae. But they also were incisive and adept at conveying complex ideas in simple graphical conceptual models. Their explanation of the use of historical research to inform forecasting is sufficiently clear to guide what I believe should be an improved approach to ground combat studies and, more broadly, war studies. As a reminder, the Soviets described an observation interval (history), a lead interval (present to forecast time) and a forecast time, or the point at which a condition is expected to exist. Figure 9.1 resurfaces this conceptual model.

As a general concept this model is wholly unoriginal and, at least in theory, broadly accepted by Howard and probably most (perhaps all) other military historians: Study the past to better understand the present and future. But as Biddle, Knox, Murray, Strachan, Freedman, and others have argued, the problem lies not with the general concept of historical study; it lies instead with the generally inadequate coverage and thin detail found in the large-n case history data and analysis effort in the post-WWII period.

Our collective historical understanding of ground combat through the end of World War II is excellent. In comparison to the breadth and depth of contemporary holistic global knowledge, it is brilliant. Since the end of World War II, many military historians have written empirically sound case studies and historiographies, but as a community of scholars they have not collectively achieved anything close to the scope, scale, and thoroughness of pre-Cold War knowledge. Work on the global collective history of ground combat in the post-2003 period has been particularly thin.

[image: ]
FIGURE 9.1.    Observation Interval, Lead Interval, and Forecast Time


Political scientists and some military analysts work to address this gap by applying deductive selection and reasoning to help us learn from a few cases, or they build large databases like those listed in the introduction to distill collective lessons.89 Certainly over the past few decades, they have significantly improved our understanding of historical context. But as I argued in the introduction, at least in the post-World War II period the few large-n studies that exist have failed to successfully capture the kind of global, tactical detail necessary to further the practical study of ground combat and, more broadly, of modern warfare. With these important shortfalls in relevant disciplines, the overall gap in knowledge occurs and persists.

Without the needed analyses to flesh out the observation interval, military officers and policymakers are left to interpret the collective history of ground combat on their own accord. Sometimes they do so thoughtfully and with conscious objectivity. But as I have shown, in far too many cases they founder or even take advantage of the lack of more comprehensive empirical knowledge to bend military innovation agendas to their subjective will. Until this gap in knowledge is filled, policy will remain vulnerable to shallow analysis and manipulation. The gap in the observation interval can be addressed at least in part—but not in whole—with inductive, thorough, large-n historical ground-combat case studies.



LOOKING FORWARD: WHAT ABOUT THE FUTURE OF GROUND COMBAT?

My study helps to fill gaps in the observation interval to support improved forecasting. It does not, by itself, constitute a forecasting methodology. A good method would include a range of analytic techniques, objective assumptions checks, and a thorough examination of alternative sources of information.90 The following thoughts on the future of ground combat are therefore subjective opinions informed by the cited research.

Trend lines over at least the last twenty years suggest the phenomenon of ground combat will continue to be unevenly experienced by different military forces around the globe. Some core characteristics are likely to remain relevant for at least the next decade. Infantry almost certainly will continue to remain ubiquitous and necessary to hold and take ground. Supporting arms, including artillery and rocket units, tanks, aircraft, and drones, are likely to continue to shape the battlefield. Evolutionary advances in technology will be met by counter-advances that will in part nullify seemingly dramatic leaps forward; the advance-counter-advance cycle will almost certainly continue far into the future. Adaptability and survival are well practiced human behaviors. Historian Paddy Griffith’s 1981 forecast of future land war ages well:


There will be novel features in abundance—yet below the surface there will also be much that is conceptually familiar. Small groups of tanks will fight fleeting duels of maneuverer and rapier-thrust, in the knowledge that to halt for long in any one position will inevitably attract a thunderstorm of indirect fire. Command and communication will be intermittent, to say the least, and much will depend on individual qualities of leadership, training, and quick thinking at the lowest levels. Battles will be fought in a fog of tension, uncertainty, and confusion—just as they always have been, in fact.91



History also is replete with broken trend lines. As I also wrote in the introduction: No matter how compelling historical evidence of evolutionary change may be, assuming past to be a prologue to a certain or near-certain future is a logical fallacy. While I find possible revolutionary futures to be highly unlikely given the long-standing trend of evolutionary change, even skeptical experts and policymakers must remain open to the possibility that war as it is practiced in Ukraine or Gaza through 2024 might look nothing like war practiced on those or other battlefields in 2025 or beyond.

Some of the characteristics that appeared to have little or no impact on ground combat through the end of 2022 may have substantive roles in the coming decade. Though unlikely, artificial intelligence, quantum computing, or stealth technology might indeed create a shocking discontinuity in the thus-far consistently evolutionary changes in land war. Normative shifts in the willingness to employ chemical, biological, or nuclear weapons might reshape battlefields. Climate change might force thus-far unimagined deviations to military operations. A Rumsfeldian unknown “unknown” might rear its head, rendering some or all of my findings irrelevant.

All of these things are unlikely but at least remotely possible. Still, no amorphous fear of uncertain change should drive the ways in which Western nations shape their military forces. All possible eventualities should be considered, and thoughtful military innovation must continue to help the United States, its allies, and its partners sustain sufficient military force to accomplish their strategic goals. But again: Innovation is not an unalloyed mechanism for good. It can be harmful when impelled by a toxic cocktail of cherry-picked history, technophilia, technophobia, and wise-old-man bravado.

It will be possible to maintain a combat edge effectively and efficiently without the kind of fearmongering and hand-waving so prevalent in our current system. With a clear-eyed epistemology and working from a collective understanding of the past and present, we can address technological threats and opportunities through a more measured approach to innovation. Thoughtfully reducing uncertainty is the first step to abating what at least thus far have been unwarranted strategic fears.

I offer up this book and the accompanying database with the earnest hope that my work will support more thoughtful and objective Western policymaking. Or, as needed, I hope to arm thoughtful critics of ill-formed designs with transparent and empirically derived ammunition so they may engage in more cogent debate. My methods are no more novel than the Soviet conceptual model, above, but they are aggressive in their pursuit of transparent and informative detail. I also hope they inspire others to cast an even broader net in the same aggressive pursuit of an ever more objective and refined understanding of war.
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APPENDIX


Methodology and Source Insights

This appendix describes the approach and methodology I applied to conduct the study described in the preceding chapters. All analytic methods are imperfect and inadequate to achieve absolutely complete and accurate knowledge. They are instead relatively more or less conceptually sound, appropriate to the task, objective, empirical, and repeatable; and they produce results that are more or less precise, accurate, and provable. Qualitative analyses of a large number of cases of war—a complex, hard-to-observe, and at least partially idiosyncratic human phenomenon—are inherently subjective, hard to repeat, incomplete, generally less accurate than small-n studies, and at least conceptually unprovable. My selected method acknowledges and seeks to mitigate these inherent flaws to the greatest possible extent.

RATIONALE FOR A LARGE-N STUDY

As I noted in the introduction, I selected a large-n approach to this research for two primary reasons. First, I saw a gap in general knowledge. Many databases of global wars exist and are readily available online, along with newer databases of individual incidents of violence. Most war researchers have accessed the Uppsala Armed Conflict Dataset, the Fearon-Laitin dataset, and the Correlates of War Database at some point in their careers.1 But I found only two efforts to record and analyze all global instances of modern tactical combat—military skirmishes and battles—in a single database or book.2 The first of these is the Dupuy Institute’s Land Warfare Data Base (also known as CDB90), and the second is Shuhei Kitamura’s World Historical Battles Database.

The Dupuy Institute lists a number of tactical databases that capture some ground combat events down to small unit levels. Of these, only the Land Warfare set appears to be publicly available. It provides a good list of battles through the early 1970s.3 It is coded with some useful detail and has been widely referenced and employed, including by Biddle in Military Power. There have even been some good efforts to translate the battle data into geospatial mapping tools. However, the Dupuy database only covers battles in major conflicts like World War I and the 1967 Arab-Israeli War, eschewing noncanonical battles from hundreds of other conflicts. Its end date also limits its utility for the study of twenty-first-century warfare.

Kitamura’s database is a good aggregation of thousands of battles and a useful resource. Still, it primarily summarizes Wikipedia entries and does not examine the evidence behind each case. After I scratched the surface of exploratory cases, it became clear that many of these events were poorly recorded in their original sources. Biddle’s prodding, gaps in both battle databases, and shortfalls in the underlying data further encouraged me to explore what looked like a yawning gap in at least the Western (or perhaps more fairly, English-language Western) understanding of modern global warfare. Studying tactical skirmishes and battles can provide a sound footing for broader analyses of land war and then war. So, I focused on tactical combat.

Second, smaller-batch case studies are inherently more subjective than larger-batch studies, and my goal is to help reduce subjectivity. When experts pick their cases for a smaller-batch study, they are making subjective and arguably, deductive, choices about which cases are most representative. For example, I took the small-batch approach in my 2022 study of the Iraqi Army’s will to fight.4 While the Iraqis had fought in a number of wars over the course of a century, I picked the Iran-Iraq War, the 1991 Gulf War, and the post-2003 counterinsurgency period for deeper study. In doing so I made value judgments as I discarded other cases including the 1967 Arab-Israeli War and the 1973 Yom Kippur War. My results were therefore informative but not necessarily representative. For my present work, a larger-batch, inductive study of tactical combat would help me to reduce subjectivity while producing a more representative body of evidence.

LIMITATIONS OF FINDINGS

My objective was to produce a database of all known and recorded modern ground combat battles available in the public domain.5 Results could not be representative of all modern ground combat because the total number of actual cases, recorded and unrecorded, is unknown. I am aware of many hundreds of cases among what may be many thousand cases of combined-arms ground combat that took place between platoon-level or larger entities, employing combined arms, just in Iraq and Afghanistan between 2001 and 2021, and that are not available in the public domain. All my findings are therefore descriptive and representative only of the cited cases. They almost certainly are, however, relatively more representative than any small-n dataset built from deductive selection or other large-n datasets with fewer modern ground combat battle cases (e.g., CDB90 or World Historical Battles Database v1).

MITIGATION STRATEGY

Given the inherent limitations and flaws in large-n qualitative research on complex human phenomena, I designed my methods for data collection and analysis to be inductive, transparent, and stratified by both confidence and subjectivity ratings.

Inductive. I applied a broadly inductive method to case identification, code selection, and evidence acquisition. All cases identified from any source were included, and none were removed from the dataset; any case with insufficient evidence was retained as “not coded” for further prospective examination. I built some starting codes using a deductive approach (see below) but kept the coding fully open-ended, adding code categories as they appeared in the evidence. No relevant evidence was rejected out of hand.

Transparent. The database is fully transparent. I have included reference to all evidence cited and even those sources given just a cursory review for each case. A copy of the database will be made available to the general public on publication of this book.

Stratified. No two cases of warfare are ever observed with equal consistency, transparency, and detail. To reflect this reality, I assigned confidence ratings to each case (see below). Codes represent characteristics (e.g., use of tanks, type of terrain), all of which are more or less observable across most cases. I then assigned each code a confidence-subjectivity rating to help stratify characteristics by accuracy.

GENERAL APPROACH

In order to build the most complete and objective database possible with my given resources, I immediately scoped known modern cases (2003–2022) using a range of online sources including Wikipedia, historical anthologies, annotated bibliographies, and official military historical monographs. I initially found 269 modern cases. In parallel I created an Excel database within which to record the cases, codes, evidence, and findings; expanded the case set through additional research; researched and coded the World War II and interim cases; and engaged four research assistants to help gather evidence. I then proceeded to research and code the modern cases, expanding the modern database to 548 total cases coded and not coded, with a total of 593 cases including the World War II and interim cases. As I wrote the manuscript I refined the database and then completed the project.


CODING PROCESS

Qualitative coding is a method designed to isolate and organize phenomena within individual cases and then to compare and contrast (usually the frequency of) codes across cases. I began the coding process by building a deductive starting set of approximately 220 codes across nineteen categories, including a catchall other category that ultimately included use of earthworks and SVBIEDs. I built this initial set based on my subject-matter expertise in the study of warfare.

Throughout the course of the research I expanded this list to include 432 codes (~100 percent increase). For example, I added a code for horse-mounted cavalry after examining the Battle of Changde, 1943; Polish cavalry operations in 1939 would also qualify. I later removed forty-one codes for various reasons. Most of these were cut after I decided to code only two sides per battle rather than up to four sides per battle. I made this decision after it became clear that isolating more than two actors was generally a highly subjective choice, and that in the vast majority of cases—approaching 100 percent—there clearly were only two sides engaged in combat, often with supporting actors.

Coding a characteristic was a fairly straightforward process. If I observed a ground combat characteristic (e.g., use of a type of mortar) in a video, read about it in a book or report, or heard it referred to in an interview, and so on, I included it as a code. I did not and could not verify the accuracy of all these sources, so inaccuracy, uncertainty, and subjectivity are built into the coding process at the first step. Source reliability did, however, feed directly into my case confidence rating. I coded by source, recording characteristics as they appeared, recorded the codes in the Excel database, added new codes as necessary, and then described the coded characteristics in a separate cell. This narrative description of the codes included identification of key equipment by side, an overview of tactics employed, and use of probabilistic language to help add stratification to the data (e.g., emphasis added: “the Islamic State fighters probably used primarily iron-sight AK-variant rifles”).

Once the research was complete, I retroactively assigned confidence-subjectivity ratings of 1–4, green to red, to each of the remaining 391 (432–41) codes. These ratings were based on my experience with each characteristic, some of which were readily observable and typically binary (a cannon is or is not present), and some of which were hard to observe and/or required subjective interpretation. For example, the code Infantry Side 1 was clearly observable and required minimal subjectivity, so it received a rating of 1 (green) for confidence and subjectivity. The code Ground Changed Hands 3x, indicating a swap of ground control on three occasions within a battle, was both difficult to observe and required subjective judgment regarding control. That code received a 4 (very low) rating for confidence and subjectivity.

After reviewing all the available evidence and both coding and describing the characteristics within each case, I assigned two additional codes. First, I gave the case one of nineteen possible type ratings that described the combatants in comparative terms (see chapter 8). Then I gave the case itself a confidence rating of 1–3, with a 1 denoting high confidence in the overall coding and findings, a 2 denoting middling confidence, and a 3 poor confidence. I based the confidence rating on the availability and perceived reliability of sources, and also on four criteria that I determined were essential to building case-specific knowledge:


	Order of battle: Often referred to simply as OOB, this is a list and description of equipment, weapons, and troops on both sides of the battle.

	Battlefield geometry: Geometry describes the positioning of units at various points in the battle and how forces were arrayed against one another.

	Timeline: This can be a day-by-day or even an hour-by-hour accounting of combat events throughout the battle

	Narrative: What happened, from start to finish? How did the fight play out? How did ground change hands, if at all? What tactics were used? And so on.



Few cases in the database had sufficient and sufficiently clear evidence to effectively describe all four of these criteria, or factors. I used subjective judgment to determine if the mostly uneven evidence was sufficient to describe the case with more or less confidence.

EVIDENCE GATHERING

Coding requires evidence. This was a desk research effort that, with the exception of the Moshchun Ukraine 2022 case and the 2021 Ethiopia-Tigray War, was conducted entirely through computer-assisted searches and with published hardcopy materials. I built and recorded evidence for each case and had three research assistants mirror my evidence gathering for the original 269 cases to help improve completeness and as a check against my efforts. I also engaged a Ukrainian researcher to build a parallel evidence set for all Ukraine cases from 2014 onward. Parallel evidence gathering was done in the blind for all cases. Research assistants had no role in coding the cases or writing the manuscript.

In order to gather evidence for a case, I first reviewed the best readily available evidence (books, online reports, etc.) and from those developed a set of search terms in English and in other relevant languages. I included a range of alternative spellings for each search term to help ensure completeness and added to this search term list as I reviewed each case. This was most often a snowball process: I started with a handful of sources and search terms and expanded everything as I went forward. I used a variety of channels to obtain evidence. A typical search included at least:


	Amazon, ABE Books, and Google Books search for published books

	Google Scholar search for scholarly journal articles and other publications

	Date-bound search engine queries for other online material

	ProQuest, JSTOR, and other firewall-restricted database searches for relevant articles

	Twitter, Telegram, Reddit, and so on searches for videos, maps, and photographs

	YouTube and Reddit Combat Forum and other searches for video evidence



Probably about half of the approximately 20,000 sources reviewed for this project were published in languages other than English. In these cases I used browser translators and Google Translate or, in cases of less common languages, other online machine translation programs to generate English-language material. No machine translation service is fully accurate, so this step added additional inaccuracies into the evidence review process. However, for the purposes of coding characteristics, a good gist of meaning or rough translation of a technical weapon name generally was sufficient.

For the Moshchun Ukraine 2022 case, I relied heavily on primary-source evidence generated through a parallel research effort funded by the Madison Policy Forum. Three colleagues, including the Ukrainian research assistant, conducted interviews with combatants in Ukraine. They also walked the battlefield and took photographs of the terrain, fighting positions, and so on. For the Ethiopia-Tigray War, the initial gap in evidence and large number of noncoded cases led me to task another research assistant with more active gathering. She reached out directly to both Western and Ethiopian-Tigrayan experts in the United States, Europe, and Ethiopia to identify better sources of information on the identified ground combat cases. That process returned few positive results and generally did not improve the database. It did, however, reinforce the finding that little is known about this land war in the public domain and even among the community of subject-matter experts.

After my initial test run with the World War II and interim cases, I settled on a baseline requirement of four independent and at least modestly reliable sources for each case; this was a subjective decision based on my initial case examinations. For each case that followed, I recorded at least four and up to eight sources in a brief annotated bibliography in the Excel database, and then added hyperlinks or bibliographic reference data for all other evidence reviewed in a separate cell. Each case had anywhere from about 10 to more than 150 additional recorded sources, some of which were circular (i.e., stemming from the same original source).

GENERATING THE DATA

Once all cases were coded, I reviewed and cleaned the data and then distilled results. I separated out what I believed to be overly detailed or less important codes (e.g., ground robots used for noncombat actions) and built a separate Excel sheet with fifty-eight characteristics. I then organized results for each characteristic across the five-year periods and summed them for the full twenty-year modern period. Charts presented in chapter 8 were built from these coded characteristics.

IMPROVING ON THIS METHODOLOGY

All research efforts are undertaken with limited resources and time. Ideally, this would have been a full team effort like the kind I typically led at the RAND Corporation. At least three researchers would have independently reviewed all the evidence and coded each case for inter-coder reliability. Accepting evidence without detailed investigation is far from ideal and builds fundamental flaws into the results. However, vetting sources would require a dedicated small-n case approach or even a detailed historical analysis of each case. With nearly 600 total cases, an effort of this scope and scale would require many researchers working perhaps for several years. Until this kind of investment is made, this database can be incrementally improved with better source vetting, inter-coder reliability, and perhaps with more detailed narrative case descriptions, maps, and so on.

A NOTE ON WIKIPEDIA

Any good high school teacher admonishes her students: Wikipedia is not a source! It is, of course, a source. The point here is that it is at best a secondary source and typically a tertiary source that should never be directly cited in student or professional research. However, as Jon Gertner of the New York Times accurately wrote in “Wikipedia’s Moment of Truth” (July 18, 2023), it has become the most commonly referenced source for most subjects. When I started this project I reluctantly turned to Wikipedia to build my initial case list.

Over the course of months I discovered that it was the single best resource for initial case identification. Editors generally have kept up to date with battlefield events in Ukraine, Syria, and across other major land wars. There are few other running lists as complete or useful, and most of those I was able to find typically referred back to Wikipedia (e.g., World Battle Database). In the absence of a good database of modern cases of ground combat, Wikipedia was a necessary and useful tool.

In many cases, the content within the battle-case pages was fairly good. The most detailed entries could reference a hundred or more sources, included maps that could not be found elsewhere, and provided what later bore out to be fairly accurate narratives. Selected sources often represented a mix of opinion and fact and generally were egalitarian.

However, for every good page there was another with some mix of thin sourcing, clear bias, and unsubstantiated narrative. For every battle listed as a “battle,” there was another listed as a siege, or a crisis, or some other term that made aggregate searches more difficult. It is not clear who named the battles or decided when they started and stopped. Even in some of the better entries, battle narratives frequently were built on the thinnest of evidence. Unsubstantiated interpolation was commonplace. I found that after reviewing a case in full, the Wikipedia narrative did not hold up or added interesting but possibly fabricated detail into frustrating gaps in evidence. Given Wikipedia’s near total reliance on Internet hyperlinks, the proliferation of dead links compounded all of these problems.

OOPS! CETTE PAGE NE PEUT PAS ÊTRE TROUVÉ

This is a subjective observation based on the cited research: A general consensus seems to have emerged in at least contemporary American culture that the Internet is passively yet safely recording and storing historical events for posterity. Following this line of thought, if primary source detail resides permanently online, then detailed books and lengthy reports about ground combat (or any other type of combat) are unneeded to accrue, safeguard, and pass along useful knowledge. Moreover, sousveillance, or pervasive electronic data collection through cellphones, drones, and so on, renders the process of actively collecting primary source information by walking battlegrounds, interviewing combatants, and gathering up official documents, unnecessary except for a few lonely historians looking to write a book.

Leaving aside the idea that the mere existence of disparate online sources can be equated with knowledge, the belief that the Internet is an eternally enduring cloud storage server is unfounded. Primary source evidence, and even most secondary source material, on modern ground combat is disappearing at an alarming rate. While I did not keep a running tabulation of dead links, I estimate that half of all links I checked throughout this yearlong research effort were dead. If there are about 20,000 links in the database that were live when annotated, that means I ran into roughly 20,000 dead links over the course of a year. My research assistants reported similar issues.

Some Wikipedia pages on modern battles were electronic cemeteries populated entirely by dead-end hyperlinks. Social media sites like Twitter and Facebook—relied on by many people to provide up-to-the-minute news—certainly cannot be relied on to store our collective history; they also are choked with dead links. Websites close or sweep out their archives. Reddit channels that once stored thousands of hours of combat video are shut and their material removed. Perhaps the biggest loss for the kind of detailed ground combat research I conducted took place on YouTube.

When I started this project, I assumed YouTube’s terms of service would exclude the most useful ground-truth combat footage from even restricted posts. I quickly discovered that YouTube is a gold mine of primary source material, particularly when the right original language search terms are applied. Large parts of the entire Syrian Civil War are recorded on YouTube. Obscure footage of equally obscure ground combat that took place in the jungles of Myanmar, in remote deserts in Somalia, and elsewhere—often the only recorded source of information on a battle—can only be found on YouTube. Yet as the site periodically scrubs its accounts for inappropriate material, entire databases of videos are destroyed. Users violate terms of service, their accounts are removed, and the videos are destroyed. Essential historical data routinely falls victim to site-sweeping algorithms.

There are at least two prospective solutions to this problem. The first is costly but straightforward: A project to vacuum and organize these sources should be undertaken and sustained indefinitely. The links in my database provide a good starting point, though many of them will be long dead by the time this book is published. The second prospective solution requires a broad cultural shift, at least in the community of military experts (historians, political scientists, military leaders, etc.). Perceptions that military history resides safely online must be disabused. In any event, passive data collection does not substitute for the kind of primary-source historical research needed to inform military leaders and policymakers. Additional resources should be put toward collecting field information during and just after combat, and toward writing the detailed historical narratives necessary to preserve and transmit history for future generations.



NOTES


	  1.  See online as of February 1, 2023: Correlates of War Project, the Peace Research Institute Oslo (PRIO) Conflict Recurrence Database (https://www.prio.org), and the Armed Conflict Location & Event Data Project (ACLED) (https://acleddata.com), as well as various RAND Corporation large-n projects on insurgency and terrorism. For more on these datasets, see James D. Fearon and David D. Laitin, “Ethnicity, Insurgency, and Civil War,” American Political Science Review 97, no. 1 (February 2003), 75–90; and the PRIO list of replication data articles.


	  2.  Such a database or book may of course exist. See Kitamura, World Historical Battles. Also see John Laffin, Brassey’s Dictionary of Battles: 3,500 Years of Conflict, Campaigns, and Wars (New York: Barnes & Noble, 1986).


	  3.  The original report on the database was published in six volumes for the U.S. government, starting with Trevor N. Dupuy et al., Analysis of Factors That Have Influenced Outcomes of Battles and Wars: A Data Base of Battles and Engagements (Dunn Loring, VA: Historical Evaluation and Research Organization, 1984).


	  4.  Ben Connable, Iraqi Army Will to Fight.


	  5.  A Microsoft Excel database of these coded cases (Ground Combat Database Version 1, or GCD-V1) is available at https://benconnable.com, https://groundcombat.org, and https://ground-combat.com.
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Table 8.1. U.S. Army Infantry Weapons and Drones from WW!II to Early 2020s

Decade item designed-fielded: 1910s through early 2020s

Equipment 10s  20s 30s 40s 50s 60s 70s 80s 90s 00s 10s 20s

.30/ 7.62mm M1919
MG

Hand grenade

Heavy M2 .50 caliber variants
machinegun

81mm mortar

60mm mortar

Semi-auto rifle M1 M-14 and M-16 + M-4!
Garand
Launched M11 + M?79 and M203
grenade
Rocket launcher M1A1-M20 M72 AT4 Mk-153 M3
(1947)
AGL Mk19
Anti-tank M-47 CCMS-M Javelin
missile Dragon
Infantry drones RQ-11 Raven +

Note: Consecutively lighter shading from left to right denotes newer equipment. There were
too many versions of U.S. Army hand grenades to list here; all explosive grenades are similar.
The .30 and 7.62mm rounds are equivalent machinegun (MG) calibers; AGL = automatic
grenade launcher; “M” before a numeric designator stands for “model,” with newer versions
typically (but not always) labeled with sequentially higher numbers; the M4 rifle (carbine) is
a modified version of the M-16-variant rifle based on the Vietnam War-era CAR-15 XM177
Commando; the 1950s-era M-14 rifle, Vietnam War-era M224 mortar, M79 grenade
launcher, and M?72 rocket remain in U.S. service in the early 2020s, as do the 1980s-era
M252 mortar and AT-4 rocket, the 1990s-era M240 machinegun, Mk-153 rocket launcher
and Javelin Close Combat Missile System-Medium (CCMS-M) ATGM, and the 2000s-era
RQ-11 Raven. This table is relevant as of early July 2023, and does not include experimental
systems or the Army’s new M7 rifle and M250 automatic rifle.

INot including the new Army rifle issued in 2023 alongside M-4s.
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