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IN. RODUCTION

The purpose of this Handbook on Ground Forces Attrition in
Modern Warfare 1is to provide military analysts with some
background information that will help them understand and analyze
current combat operations and project the possible ocutcomes of
future combat, The basis for this treatment of attrition in
modern warfare is historical analysis of combat,

The information 1in this handbook has been drawn together
from a series of different studies and reports prepared by the
Historical ©Evaluation and Research Organization (HERO) and by
other organizations and individuals. Unfortunately, there has
not yet been a systematic and comprehensive study of attrition in
modern warfare, and the data bhad to be gleaned from the
relatively few studies that have been done, often for purposes
other than the study of attrition. Nevertheless, there has been
sufficient historical analysis of attrition to provide a general
understanding of this important phenomenon and how it relates t0
combat as a whole. Additional study may modify some factors and
will give greater credibility to the findings, but the general
relationships are likely to remain valid. At any rate, this
handhook is the best compilation of historical analyses on
attrition experience available at the present time,

Because of the way in which the data was collected and

analyzed, most of 1t pertains to US Army experience and is




presented according to US Army doctrine and terminology. Unless
otherwise indicated in the text, the terms and concepts in this
handbook are based on coantemporary US Army doctrine, HERO has
broadened these concepts and definitions of terms so that they
can be applied universally to all modern armies, allowing for
some local variatisn. The categorization of kinds of casualties,
. for example, tenrds to be the same for all armies, although
varying emphases may be placed on treatment because of cultural
differences or ideological biases.

The intent is to provide general terms, policies, and
experiential data which can be applied with improved
understanding by military analysts to specific situations,

1a several instances, the handbook refers to <concepts or
findings from the Quantified Judgment Model (QJIM). The concept
of Relative Combat Effectiveness, for example, is important to an
understanding of combat attritior but can be understood fully
only in the context of the QJM. This handbook is not designed to
provide a complete explanation of the QJM or to cover the full
range of combat processes. | This handbock provides enough
explanation to allow use of the attrition information, but
readers desiring complete information on the QJM, the concept of
Relative Combat Effectiveness, or other aspects of modern combat
which are explained or elucidated by the QIJM are invited to
obtain some of the other HERO publications and reports, particu-

lacrly A Theory of Combat, a book by Trevor N. Dupuy scheduled for

publication in ¥Fall 1986, or his earlier book Numbers, Predic-

tions and War, which is currently available from HERO Books.




Although the authors of this handbook believe that there has
been insufficient analytical attention paid to attrition, much
more historical analysis has been performed on personnel attri-
tion than on materiel attrition, and that fact is reflected in
this handbook, Chapter 6 on materiel attrition is the first
synthesis of existing historical data into coherent form.
Obviously, more work needs to be done on materiel attrition.
Since the linkage between personnel attrition and materiel attri -
tion has been established, it should be possible to provide much
better treatment of materiel attrition than is now available.

Two omissions in this handbook should be noted briefly. One
is that the Lanchester Equations or Laws are not discussed. The
other 1is that there is no discussion of the impact of attrition
on combat effectiveness.

The Lanchester Equations provide an analytical treatment of
attrition; they are not historically based and do not necessarily
relate well to historical experience. The Lanchester Equations
and their contribution are covered extensively in the two
publications by T.N. Dupuy mentioned earlier, and they are
covered extensively in the military 6perations research
literature, This hindbcok presents the results of historical
analysis of attrition and does ncot touch on the relationship of
these historical 1lessons to theoretical results, Efforts to
relate the theory to the historical experience are underway and
are beginning to bear fruit.

The other issue which is not addressed in this handbook 1is

the 1impact of attrition on combat effectiveness. it is self-

evident that reduced strength impairs combat effectiveness, but




the extent and nature of this loss of effectiveness is not clear.
Some early work on the effect of strength 1losses on combat
effectiveness in World War II was done in the 1956s, notably by
Dorothy Clark.* Little systematic work has been performed on
this matter after that. There is, for example, no comprehensive
historical analysis to either support or refute the widespread
assumption that there is a "breakpoint® in strength below which a
unit loses cohesion and becomes completely ineffective. More
work needs tc be done on this point.

The Soviet system is not addressed per se, Information on
Soviet attrition experience has not been available readily, but
there is sufficient information to draw general conclusions about
the Soviet attrition process. In general, the Soviet experience
is comparable to that of other modern armies, and the Soviet
system 1in reacting to attrition is similar to those of other
modern armies. The Soviet armed forces, 1like the United States
Army, do place stress on prompt and effective medical treatment
of casualties. Reports that the Soviets are callous and sacri-
fice 1lives carelessly have little validity. It must be recog-

nized, however, that all armies, including the Soviets, have at

certain times adcpted tactics which produced greater than normal

casualties, The French Army, foxr example, at the outbreak of

World War I, wused tactics which produced huge casualties among

* Dorothy K. Clark, Casualties as a Measure o{g;ﬁe‘hpgq of Combat
Effectiveness of an Infantry Battalion. Technical Memorandum
ORO-T=289, (Chevy Chase, Md.: Operations Research Office of the

Johns Hopkins University, 1954).




their own troops until the ineviteble reactions of troops and
comnanders forced modifications,

This handbook is a unique product. It is the first time
that the available historical facts dealing with attrition have
been compiled int¢o a single comprehensive document. As such, it
will have value for analysts dealing with current military prob-
lems. It will serve also as a useful basis for wupdating as

additional work is performed and understanding of attrition in

modern warfare is improved.




Chapter 1

FUNDAMENTALS OF ATTRITION

The purpose of this chapter is to introduce the concept,
» gignificance, and “erminology of attrition so that the later

chapters will be easier to understand,

» weapons, and equipment in a military wunit, orgaanization, or

force,

Significance of Attrition

\
|
\
|
|
Attrition 1is a reducticen in the number of personnel, !
Others things being equal, victory in battle is a function
of the numbers of troops and weapons on each side. While
leadership, morale, tactics, and chance do influence battle
outcome, the numbers of troops and the numbers and types of
weapons also influence battle outcome. Each commander would
like, therefore, to have as numerous a force as possible

throughout the battle.

Force strength 1is the number of personnel and weapons in a

force. Change 1in force strength is a function of the balance
between attrition and augmentation, If attrition exceeds
augmentation, force strength is reduced., 1If augmentation exceeds
attrition, force strength is increased. If attrition equals
augmentation, force strength is maintained at a constant level,
1t is necessary, therefore, for commanders to attempt to
minimize attrition in order to maximize force strength.
It .is useful also to be able to forecast attrition

accurately in order to provide for the proper numbers and types

...




of augmentation in the planning process.

Augmentation has tlr.ee components, as follows: fillers;

replacements; and reinforcements. Fillers are individuals who
bring unite up from peacetime to wartime strength upon
mobilization. Replacements are individuals who offset losses to
maintain the original strength of a unit. It is also possible to
replace entire units to maintain the original strength of a
force, Reinforcements are additicnal individuals or units over
and above the original strength of a force, The commandar has
little influence over the replacements or reinforcements he will
receive, except to the extent that he can obtain more personnel,
equipment, and units from his higher commander or can commit his
own reserve. The application of additional force is one of the
most important ools available to any commander to influence
battle outcome,

Attrition is the difference between losses and returns to
duty. Returns to duty are personnel who have been counted as a
loss and then report back to their units. They are included as
a component of attrition instead of as a kind of avgmentation,
The numker and proportion of losses which are returned to duty is
very important in maintaining force strength. The commander
normally has some control over returns to duty by the actions he

takes to assure medical care for his people and maintenance for

his damaged equipment, A combat commander, however, usually must

depend on higher 1level organizations to provide most of this

medical and maintenance support.

The primary factor in attrition is losses. The number of

losses caused by enemy action can be influenced by a commander




only partially. He can minimize his losses by clever tactics,
good strateqy, and good leadership, but the opposing commander
and troops also have a great influence over the amount and kind

of losses too. Combat implies losses, and except for

extraordinary circumstances, losses will occur in battle.

- . Kinds of Attrition

There are two Dbasic kinds of a%ttrition: perscnnel and

materiel,

Personnel attrition results from the killing, wdunding, cap-

ture, injury, cor 1illness of military personnel or civilian
employees,

Materiel attrition results from the disabling or

destruction of weapons, eguipment, and supplies.

The causes and treatment of attrition have ma-y similarities
for both personnel and materiel, but they commonly are treated as
separate topics. This is because it is perceived as proper to
treat the killing and wounding of people as being an entirely
different matter than the loss of equipment. In this handbook,

we shall follow the convention by treating the two separately,

while pointing out the similarities and relationships when

appropriate,

Causes of Attrition

~Attrition has three major causes: enemy action; accidents;

and illness or wearocut.

Enemy action causes attrition mostly by hitting people and

equipment with bullets or fragments (both large and small) from




artillery or mortar shells, aerial bombs, or missiles, in
addition, it 1is possible to damage both people and equipment by
bringing them into contact with fire, toxic chemicals, or germs.
It will be possible in the future to damage people and equipment
with laser beams and particle heams. Most attrition in modern
war occurs hecause of enemy action.

accidents alsu cause attrition, The proximate cause of
accidents usually is carelessness and violations of good health
or safety practices. Accidents occur in armed forces in peace-
time because people are using dangerous weapons and equipment.
During wartime there are more accidents because the operating
tempo 1is increased, matters have to be accomplished urgently,
people are tense, and safety rules are relaxed. Accidental
attrition 1s an important coonsideration in maintaining the
strength of a force.

Illness or wearout causes attrition when people get sick and

equipment wears out. This cause of attrition impacts primarily
on people, For personnel, disease was the single most important
cause of attrition until about 83 years ago, It is still a very
important cause of personnel attrition, particularly in

environments which are inherently hostile to humans,

The Attrition Cycle

Attrition 1is a process which occurs in a <c¢yclic manner.
Since commanders are concerned with replacement of losses as well
as obtaining additional force strength, it is usual to provide

for treatment of personnel and repair of eguipment at

intermediate points in the replacement stream. as shown in




Figure 1,

the general principles of this attrition cycle

both to personnel and materiel,

Complete Loss:

Partial Loss:

Combat Zone:

Theater Support
Zone:

Zone of the

Interior (21I):

Figure 1

The Attrition Cycle

Personnel

No recovery

Immediate treatment
& return to unit,
or evacuation

Treatment & return
to replacement
pipeline, or
evacuation

Treatment & return
to ZI duty, or dis-
charge from the
service,

apply

Materiel

Salvage for parts

Repair & return
to unit, or
evacuation

Repair and return
to depot stocks,
or evacuation

Repair and return
to ZI stocks

The key distinction among the levels at which the person is

declared fit for

serviceable is the speed and certainty of return to the
unit suffering the loss.

duty from treatment

return to their original unit and rather quickly.

equipment returning

probably not return to their original unit but will

some other unit in the theater.

or a piece of equipment 1s declared

original

Personnel and equipment returning to

in the combat zone will

almost certainly

Personnel or

to duty from the Theater Support Zone will

serve with

Personnel or equipment treated

in °"the Zone of the Interior (2I) will not return to combat duty

soon, if ever, and then as a new replacement,.




Personnel Loss Categories

There are two basic categories cf personnel 1losses: (1)

Battle Casualties and (2) Disease and Non-Battle Injuries (DNBI).

Battle Casualties are caused by enemy action. The number
and type of battle casualties is a function of enemy force
strength, friendly force strength, environmental and operational
factors of the combat, apd the human factors, such as leadership,
morale, and iuck. Commanders can influence to some degree the
rate, number, and kinds of battle casualties by the way in which
they 1lead their units. There are three kinds o¢f Dbattle
casualties:

Killed in Action (XKIA). Personnel who are killed

outright or die of wounds on the battlefield before receiving any
medical treatment are listed as KIA. KIA require effort to
recover, identify, record, and provide proper burial to the
deceased remains. This work is the responsibility of the graves
registration system, but many other personnel will assist in this
function, particularly in the recovery phase. Most fighting
forces place great importance on the proper and respectful treat-
ment of their own dead. This is trve of the United States Arwmed
Forces,

Wounded in Action (WIA). Personnel who are wounded and

enter into the medical system while still alive are classified as
WIA even though they may have died of wounds (DOW) some time
thereafter. WIA personnel require a great deal of effort on the
part of the military medical system. Great stress is placed on
the prompt and effective treatment of wounds for two reasons.

First, early and cffective treatment provides a greater number of

12




returns to duty. Second, obvious exceilence in treatment of
wounds helps morale and increases the willingness of troops to
enter combat, Most fighting forces place great stress on good
treatment of the WIA, There are four possible dispositions for
WIA:

1. Return to Duty .
2. Died of Wounds
3
4

. Transfer to another medical facility

. Discharge from the armed forces B

Capturg¢-missing in action (CMIA). Personnel who

become separated from their units during combat are listed as
CMIa, Some of these personnel are captured by the enemy and
become prisoners of war (POW), at least temporarily. Some of
these POW escape and return to duty. Some of the CMIA are still
under friendly control but are not with the unit responsible for
accounting for them; these MIA personnel often are returned to
duty. Some CMIA are neither captured nor separated from ctheirx
unit but, in fact, are dead, This situation occurs when a
person is killed or dies of wounds under circumstances unknown to
other surviving members of his unit. Sometimes wounded CMIA
personnel are recovered and placed into the medical treatment

system. There are five possible dispositions for CMIA:

1. Return to Duty
2. Dead

3. Wounded

4. prisoner of War
5. Missing

Non-Battle Casualties arc called Disease and tHNon-Battle

Injuries (DNBI). The three major cateygories are disease, mental

illness, and injuries.




Disease is illness caused by bacteria, viruses,
parasites, or other organisms., Patients may be mildly
debilitated, severely debilitated, or killed by disease. 1In the
past disease has been a major factor in maintenance of strenggh
and health of armies, but modern medical systems have relegated
disease to a relatively minor factor, at least for modern armies.

Mental Illness is a form of disease caused by emotional

or psychological traumas, The feaction of soldiers to the
stresses of »O>mbat can cause mental illness. The name has varied
from "shellshock"™ in ﬁorld War I, tc¢ "battle fatigue" in World
War II, to “Vietnam stress syndrome" in Vietnam, but the causes
and effects remain largely the same, Mental illness wsually is
considered to be related to poor morale and lack of conviction
and may be considered an extreme form of these general problems,
Mental illness and its opposite, mental toughness, are important
factors in current non-conventional warfare, such as insurgency.
Mentai illness is seldom fatal initially, but it can lead to the
inability of the victim to continue performing effectively in a
combat unit or in the theater of operations.

Injuries are caused by accidents, In general, these
have ttre same effects as WIA and are treated much the same, Some
people die of their injuries. The injured are treated and either
returned to duty in the theater or returned to the Zone of the

Interior for further treatment and then either returned to duty

there or discharged from the service.




The Personnel Attrition Process

A generalized, schematic diagram of the attrition process
for personnel is shown in Figure 2. The three areas of interest
are the Combat Zone, the Theater Support Zone, and the Zone of
the Interior. For the United States, the Zone of the Interior is
the Continental United States, or CONUS,. For the Soviect Union,
the Zone of the Interior is the Soviet Union itself. The Theater
of Operations may be divided into several geographical areas or
commands, depending on the circrmstances. Only one Theater
Support Zone is shown in this diagram for simplicity's sake. The
Combat 2Zone 1is generally considered to be forward of the corps

rear boundary, but this also will vary according to
circumestances. These three basic zones will exist in all wartime
situations, but there will be as many variations as there are
wars, |

The three basic categories of casualties are processed
differently. Personnel who are killed in action, die of wounds,
or die trom injuries or disease are collected at various graves
registration points for identification and subsequent burial in a
temporary or permanent cemetery,

Personnel formerly in the CMIA cateyory are gathered at
designated collection peints for processing. Depending on their
condition, they are placed in the medical treatment system or
returned to duty in the replacement system, Many of those who
have strayed from their units accidentally return to their
original units directly. Those who desert or go BAWCL are

collected and either returned to their units for disciplinary

action or, if the case is serious, held in a confinement facility

}—l
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awalting trial. Those cunvicted of crimes are sent te military
prisons. ®
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The monst complicated process involves those personnel who
require medical treatment,. These are the wounded 1in action,
injured, and sick, all indicated in the diagram as WIA. Initial
treatment 1is likely to be at a battalion or regimental aid
station. A decision is made at each treatment facility to treat
and return to duty or evacuate the patiznt to another, more
capable, medical facility. While the diagram shows only one
forward” medical unit in the Combat Zone, in reality there would
be several: battalion or regimental aid stations; division
medical battalion; evacuation hospital; forward surgical
hospital; and field hospital. Personnel treated at medical
facilities in the Combat Zone generally return directly to their
original unit when they have been declared fit for duty.

Once the patient is moved to a theater level hospital, he is
unlikely to be returned directly to his original wunit upon
release, Patients released from theater level hospitals more
often are reassigned to the theater personnel replacement systemn
for further reassignment to units needing certain skills and
grades,

Cnce the patient is evacuated to a hospital in the Zone of
the Interior (ZI), the chances of his returning to his original
unit are even less than from a theater hospital. Patients
released from Z1 hospitals often are reassigned to Z1 units,
Sometimes they are reassigned back into the oversea theater
replacement pipeline. Sometimes they are discharged from the
service or placed on limited duty.

The tendency, therefore, 1s to treat people as near to the

original combat unit as possible in oxder to maximize the number




of returns to duty and to help preserve cohesion by having the

wounded, injured, or sick perscn rejoin the original unit.

Theater Evacuation Policy

One particularly important consideration with respect ¢to
attrition is the policy set for evacuation of patients or damaged
equipment items from the theater of operations to the Zone of the
Interior. Wwhile this is important for materiel, it 1is especialiy
important for personnel.

The personnel theater evacuation policy is a statement of
the maximum number of days that a patient will be treated in a
medical facility in the theater of operations,

When a patient who is wounded, sick, or injured is admitted
to a theater of operations medical facility an estimate is made
of the number of days of treatment required to cure the patient
so he or she can return to duty. 1f the projected 1length of
treatment for the patient is less than the theater evacuation
policy, the patient will be retained in the theater for
treatment. If the projected length of treatment for the patient
is greater than theater evacuation policy, the patient will be
given enough treatment to stablize his or her condition and then
transported to the ZI for additicnal treatment until returned to
duty.

The consequences of the evacuation poiicy are very impor-
tant, The fewer the theater treatment days allowed by the
policy, the higher the proportion of patients who will be sent to

the 21, the fewer the medical resources which will be needed in

the theater, and the fewer recovered patients who will be




returned to duty in the theater. The greater the days in the
evacuation policy, the smaller *the propertion of patients
evacuated, the greater the medical resources required in the
theater, and the greater the number of patients returned to duty
in the theater. Medical authorities generally prefer a short
evacuation policy because they want to treat the patients in the
better hospitals in the 2ZI. Troop commanders and personnel
officers prefer a long evacuation policy because they want to
retain as many recovered patients for their own strength as
possible. So, there is continuous tension regarding this policy.

In practice, the policy 1is often set on the basis of
categories of disease rather than on number of days of treatment.
All burn wounds, for example, might be sent to a special hospital
in the 21 regardless of projected length of treatment. | all
malaria patients might be retained in the theater for treatment.

Improved methods of evacuation have tended to shorten the
times of theater evacuation policies, Helicopters have made it
easier than before to move wounded soldiers directly to Dbase
hospitals rather than going through unit aid stations or even
field hospitals, Jet aircraft have made it possible to evacuate
wounded soldiers from the theater more easily than before. The
short times of jet travel and the ease of moving the patient

directly from battlefield ton airfield make it very convenient to

do this, In Vietnam US wounded personnel were often evacuated

directly from field hospitals to hospitals in the United States
or Japan for relatively minor wounds or injuries,

From the viewpoint of attrition, the key point is that the




prokability that a wounded or injured soldier will return to the
theater of operations is reduced significantly if the soldier is
evacuated from the theater. This increases personnel turnover
and lowers the experience level of the theater forces, particu-
larly of the combat units which suffer most of the casualties.
In this respect, evidence of the theater evacuation policy can be
useful in estimating strength and experience levels for these

forces.

Personnel Strength Terminology

Because attrition is a process causing a change in strength,
it 1is useful to understand the terminology used to describe and
measure personnel strength. There are many terms, all with
precise meanings, but often used interchangeably and incorrectly.

Strength is the number of either personnel or personnel
authorizations in a military unit, organization, or force. The
difference between personnel (faces) and authorizations for
personnel (spaces) is very important,. Authorizations, or bil-
lets, are established by higher headquarters to describe the
numbers, skills, and grades of personnel that the unit should
have to accomplish its mission, The personnel system tries to
fill each authorized space with the right kind of person, but
this is seldom achieved in practice, Thus, there are a variety

of terms to describe the situation that does occur. Figure 3 is

a schematic diagram of a military unit.




Figure 3
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MILITARY UNIT STRENGTH TERMS
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Strength

Wartime Strength and Peacetime Strength, along with such

terms as "full strength," "TOE* strength," and "authorized
strength" are authorization terms referring to the number of
spaces a unit is allowed to fill with personnei. All units have
a full wartime strength at which the unit is designed to operate
in combat. In peacetime many units in most armed forces are
authorized less than wartime strength as an economy measure,
Manpower authorizations can include military personnel and civi-
lian perscnnel. The US Army has units which include both
military and civilian personnel; most of these units are rear
area service support units, Authorization terms are not good
guides to the number of personnel in a unit because most person-
nel systems fail to fill all of the authorized spaces, to say

nothing about filling them with proper grades and skills,

*This refers to the Table of Organization and Equipment (TOE),
which is the document wused in the US Army to establish
authorizations for numbered units intended to fight as part of
the Army-in-the-field. The US Army also has Table of

Distribution and Allowance (TDA) documents for stationary support
units.




There are two basic descriptors of personnel strength.

Assigned Strength of a unit is the number of personnel shown

on the personnel records of the unit as belonging to the unit,
This does not mean that all of the people are actually with the
unit. Some personnel are assigned but are away on temporary
duty; some are at school; some have left the unit physically for
a new assignment but are still on the books; and some have been
assigned to the unit but have not yet joined, Other personnel
are sick in the hospital or in their quarters. Still others are
away on leave or on pass. Assigned strength is not a good
indicator of fighting strength.

Present for Duty Strength is the number of personnel who are

actually with the unit ready to fight or work, This, of course,
is the important strength as far as combat power is concerned and
is the basis for estimates of attrition. This is the "effective
strength" of the unit.

Non-Available Personnel, A Dbasic characteristic of any

personnel system is that there are large numbers of personnel who
simply are not available for duty. These are the people that are
always going or coming but never seem to arrive. These include
personnel on leave, moving from one unit to another, 1in the
hospital, in training camps or schools, in prisons, or simply
missing. There are two basic ways to manage these non-available
personnel. One way 1s to expand the authorization for the unit
to take into account the fact that soldiers are authorized leave
and get sick, so that there will be enough people present for

duty to get the necessary work done. This methrod is used for

rear area units, administrative headquarters, and for civilian




personnel. The other method is to create separate authorizations
for these non-available personnel as individuals not assigned to
units, The US aArmed Forces uses separate individuals accounts
for military personnei, transients, trainees, prisoners,
patients, students, and holdees. In mobilization an account would
be established also for replacements,. These authorizations for
individuals are designed to assure that the units designed to
operate in the combat theater are at their authorized strengths,

Kinds of Strength. Another set of terminoclogy for strength

data nas to do with the time and method of measurement, a
strength figure is valid for a particular point in time. The
assigned strength and present for duty strength are measured and
reported each day. When strength figures are reported, they are
often reported as of the last day of a particular month or year.
These strengths are properly referred to as "end-month strength"
or "end-fiscal year strength." 1In military jargon this is some-
times shortened to "end strength."

The strength of a unic 6: a force in a battle or engagement
may be described using several different descriptors, Figure 4

shows a schematic of the relationship of some of these terms.

Figure 4
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The average strength is the area under the curve, It 1is
possible to compute a strength descriptor which is the average of
the start strength and end strength, but this will be the same as
the average strength only if strength function is linear frgm
start to finish. It is possible also to calculate average daily
strengths, which provides a more disayggregated descriptor than
average strength, quthez measure sometimes found in historical
literature is total strength on the battlefield, which would be
the cumulative sum of the strengths of all units which arrived on
the battlefield, whether they left or stayed. Each of the
various strength descriptors is valid provided the analyst knows
which is being used and what it means. Figure 5 provides

definitions of personnel strength terms for a battle or

engagment,
Figure 5
Personnel Strength Terms
Start Strength: strength on the day before a battle or
engagement or at the beginning of the
first day of a battle,
End Strength: strength at the end of the last day of
a battle or on the day after the battle.
Daily Strength: start or end strength on a particular
i day.
Average Daily one half the sum of start and end
Strength: strengths for a particular day.
Total Strength: the cumulative number of personnel in
' the battle from start point tc end
point.
Average Strength: the sum of the daily strengths divided

by the number of days in the battle.




Materiel Attrition Concepts

The basic concepts of materiel attrition are generally
similar to those for personnel, There is, however, one basic
difference,

The difference 1is that personnel come in two basic models
with some flexibility for application, but materiel comes in a
bewildering variety of makes and models and years of mgnufacture,
often with no flexibility of application, A piece of equipment
can be used only for the purposes for which it is designed. A
bulldozef cannot shoot a projectile, and a cannon cannot move
earth, While personnel do come with varying degrees of training
and experience, they <can be retrained and can be applied to a
fairly wide range of jobs (with obvious limitations). The signi-
ficance of this is that the materiel supply system must provide
an exact or nearly exact replacement for the lost item.

The meaning of the word “exact" applies in particular to the
make and model of the item being replaced. Modern weapons and
combat support equipment are very complicated and require a great
many repair parts, trained mechanics, and often special tools to
keep operational. There are obvious limits to the requirement
for exact replacement of materiel, but there are obvicus demands
as well. It-would not do to replace a 13¢mu howitzer with a 75mm
howitzer; an artillery battery cculd not fire efficiently with
different guns. 1t would be possible to have different tanks
opefating in the same company, but it would complicate combat

operations. It certainly is possible to have differcnt makes and

models of trucks in a transport company, but it does make it




harder to maintain and repair the trucks becauée of the necessity
for multiple sets of parts and tools.

The complications of make and model are particularly acute
for support equipment, such as generators and air compressors.
These relatively small items are prevalent in any modern army and
can occur in a multitude of sizes, makes, models, and years of
manufacture. As a result, they are very difficult to maintain.
Engineer equipment is also complicated. buring the Korecan War
era, the US Army had two different groups of makes and models for
engineer equipment. One group was deployed to the Pacific; the
other group to Europe, This was done to simplify parts supply
ané¢ maintenance. The significance of make and mecdel pfeference
is that it complicates resupply. This is true of most modern
armlies. 1t is less true of unsou listicated guerrilla forces, but
it is always a consideration;

There are three kinds of materiel: consumables; equipment;
and repair parts.

Consumables are consumed in use. These include ammuni-

tion, food, water, POL, and numerous sundry items. Consumables
do require care in storage, and they do reguire some maintenance
to keep them in good shape for eventual wuse, Ammunition, for
example, needs to be rotated and turned over every once 1n
awhile. However, consumables which are damaged or destroyed
gencrally are not repairable and cannot readily be put back into

usable shape. Losses of consumables, therefore, must be replaced

by new scocks.




Eguipment consists of the major end items which allow
the military force to operate,. These include the following:
weapons; combat vehicles; aircraft; helicopters; trucks; radios;
computers; furniture; tentage; and personal items, such as
helmets, boots, and uniforms. Equipment which has been damaged
often can be repaired, and it generally is faster and cheaper to
repair damaged equipment than it is to replace it. Every modern
army, therefore, has a system for maintenance and repair of
equipment end items. This system often is elaborate and includes
large numbers of trained personnel. Even unsophisticated forces
make some provision for repair of damaged equipment. The primary
emphasis during the treatment of materiel attrition will be on
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system mitigates losses due to enemy action or to accident,

Repair parts are an essential element of the mainte-

nance and repair system. Unless the correct part -- and only the
correct part -- is available, the end item cannct be repaired.
There is some relicf t¢ Dbe obtained from this demanding
requirement through manufacture of parts in the field, but manu-
facturing parts to order is itself a demanding and difficult
process, It wusually is easier to provide the correct part.

The Equipment Maintenance System consists besically of four

main elements: untit maintenance; field maintenance; theater
depot maintenance; and Z1 depot or factory maintenance. There
will be numerous variations within tnis basic framework to

account for local conditions and traditions, but these four

elements occur in every systoem.




Unit maintenance is the basic element of any equipment

maintenance system, even in units without a formal maintenance
section or trained mechanics. The first echelon of maintenance is
performed by the operator or crew of the equipment. This con-
sists of cleaning the item, adjusting it, and making certain thét
it has sufficient o0il, fuel, and other required supplies. Opera-
tor maintenance exists in all military forces, even if it con-
sists only of cleaning and oiling a rifle and washing mud or sand
off cof ammunition. Ssome operator maintenance 1is quite
complicated and demanding; such as changing a track on a tank.

Some battalion-sized or larger upits have thelr own
maintenance section; consisting of a few mechanics and some
relatively uncomplicated tools. These personnel perform the
second echelon ¢f maintenance, which consists ¢of making simple
adjustments and replacing some parts, such as fan belts or fuel
filters, The operator or crew normally assist the mechanic when
this work is being performed.

Both forms of unit malintenance are designed to c¢ope with
normal wear and tear on equipment rather than damage caused by
encmy action or by accidents. Although the capabilities of the
operators and the unit mechanics are often greater than they are
designeé¢ to he, most battle damage repair requires the sarvices
of skilled mechanics and special equipment found in specialized

maintenance units,

Field Maintenance is performed by maintenmance units in

the field in close proximity to the combat units, These units

perform the third echelon of maintenance, which is repair and

replacement of major assemblies of the eguipment. Field mainte-




nance 1is capable of performing extraordinary feats to keep
eguipment operational. It is at this level that repair of damage
from enemy action and from accidents starts. From the unit
viewpoint the difference between unit and field maintenance 1is
that the unit loses the piece c¢f equipment, at least temporarily,
when it goes into field maintenance. That is, the equipment is
transferred éo the maintenance company, but it will be returned
to the original unit when it is repaired.

Sometimes the initizl inspection of an equipment item at the
field maintenance unit indicates that the equipment will be 1in
the shop for an extended period of time, In this case, 1t 1is
possible sometimes to issue the unit a replacement item immedi-
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The "maintenance float" stocks are designed to keep the units at
their authorized strength in important equipment items while the
damage is being repaired. Needless to say, in combat the mainte-
nance float stocks are exhausted quickly, since they are
basically designed to cope with peacetime losses.

At the field maintenance unit a piece of equipment can be
sent in any of four directions. 1t can be repaired and returned
te the unit. 1t can be repaired and put into maintenance float
to replace an item which previously was sent to the unit. It can
be deemed unrepairable and scrapped. It can be sent to a higher
level maintenance unit for repairs which exceed the capability of
the field maintenance unit.

Depot maintenance 1is the highest level of military

maintenarnce. Depots are found in the thcater of operaticns and

.



in the Z1. Depots in the theater of operations may have less
capability than do those in the 2I, but both have the capability
to rebuiid a damaged piece of equipment, turning out what is in
effect a new item. The depot maintenance capability includes
replacement of major assemblies and the repair of subassemblieé.
Field maintenance can replace a vehicle engine; depot maintenance
can rebuild the engine. The skilis and tools and facilities at
depots are the most gophisticated in the military forces,

The major difference between field and depot maintenance, as
far as the losing unit is'concerned, is the identity of the piece
of eqguipment. The wunit 1is guite likely to get 1its original
equipment back from field maintenance, or at least one like it
from the float. Once the equipment 1tem enters the depot
maintenance level, however, the connection with the unit 1is
Lroken, and the unit must draw a new (or rebuilt) item from the
supply system. Commanders in combat prefer to have repair or
maintenance work done by their supporting field maintenance unit,
because normally this reduces the time required to get a working
piece of equipment to replace the damaged item,

Depct level maintenance in the Zone of the Interior is
sometimes carried out by the factories which built the eqguipment
in the first place, This is often referred to as overhaul or
rebuild,

Recovery. An 1lmportant element in the equipment
maiﬂtenance system 1S recovery of damaged and destroyed equip-
ment, While some damaged equipment can be carried off the

battlefield or leave under its own power, some <critical items

have to be hauled off by a recovery vehicle, This recovery




process is critically important to the success of the maintenance
effort. The Israeli Army has been particularly effective 1in
pulling damaged tanks off the battlefield to nearby field mainte-
nance units where they are repaired on the spot. If the item is
not recovered, it may fall into enemy hands or otherwise be lost
and prevented from being repaired. Thus, it is important to
provide for prompt movement of immobile damaged equipment to the
shops, ”

The Materiel Attrition Process

A.generalized, scheﬁatic diagram of the Materiel Aattrition
Process 1is shown in Figure 6. This is very similar tc the
diagram for the personnel attrition process in Figure 2.

The three basic zones -- combat, theater support, aud
interior -~ still apply. The general flow of destroyed and
damaged equipment is similar vo the flow of sick and wounded
personnel, There are some relatively minor differences.

One difference is in the utility of equipment which 1is
destroyed or damaged beyond repair as a source of repair parts
for the maintenance system. It is customary in well-organized
armed forces to recover even destroyed equipment from the
battlefield and move it to salvage facilities where the best use
is made of the equipment. Parts are sent to the maintenance
facilities, and the unusable portions are scrapped.

Another difference is the emphasis on recovery as a separate
funétion. Battlefield recovery of wounded personnel and
subsequent movement within the medical treatment system is

obvious. Pattlefield recovery of damaged and, particularly,

destroyed equipment 1is not so obvious and wusually requires
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separate identification as a service support sub-system.
The final difference is in the application of the theater
evacuation policy. The extent to which damaged equipment 1is

evacuated from the Theater of Operations to the ZI is highly

circumstantial. Movements of patients to the ZI is a tractable
problem, particularly with modern aircraft. Movement of equip-
ment 1is not so easy. Some high value, 1low bulk items such as

electronic devices or radices, can be evacuated easily, often by
air. Bulky and heavy items, such as trucks and tanks, are less
easy to evacuate, despite the possible availability of empty
ships or railway cars which otherwise would be travelling empty.
Some items might be evacuated; others might be retained in the
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1is will depen
available transportation and the existence or absence of
maintenance facilities 1in particular locations. A theater
evacuation system, however, is an integral element of the
materiel attrition process and can be an important factor in
establishing the effectiveness of the process in a particular

war.

Kinds of Attrition Rates

Attrition can be understood best by referring to rates. The
actual number of casu .tres, while important for a single com™at
event, does not permit aggregation or comparison amcng many
combat events. Accordingly, it is necessary to calculate
attfition rates when performing analyses of attrition. In this
handbocok we use the term "casualty rate" when referring to losses

of personnel and "loss rate" when referring to losses of

materiel.




There are several different kinds of casualty rates, and it
is important to Kknow which kind of rate is being used in a
particular analysis or study. Comparing data with two different
kinds of rates can give misleading results,

The three important dimensions of attrition rates are the
duration for which the rate is calculated, the size of the unit,
and the level of combat,

A rate 1s the number of casualties or losses divided by the
time period, or duration, for which the rate is being calculated.
The most common attrition rate is the daily rate. Sometimes the
monthly rate is used. The annual rate is fourd in summaries of
wars., Daily rates cannot be compared to annual rates,

Attrition rates usually are expressed as a proportion of the
strength of a wunit or force which is lost per time period.
Sometimes the rates are stated as a number of casualties or
locsses per 1,000 per time periodg,. The most common form of rate
1s percentage of the strength per time period. 1In this handbook,
attrition rates are stated in terms of percentages,

The size of the unit involved is also important, As will be
demonstrated later, the casualty rate is inversely proportional
to the size of the unit. Small units have high casualty rates,
and large units have low casualty rates. It is necessary to
specify 1in each instance the oxganizational level, such as
battalion or division for which the rate has been calculated.
It is permissible to compare rates only if they are for the same

general size of units,.

Level of combat is particularly important.. Figure 7 shows




the Hierarchy of Combat and some of the characteristics of each

level,
Figure 7
Hierarchy of Combat
Level of Combat Duration Units Involved Common Thread
War Months-Years National Forces National Goals
Campaign Months Army Groups or Strategic
R Field Armies Objectives

Battle 1-3 Weeks Field Armies or Operational

Army Corps Mission
Engagement 1-5 Days Divisions- ractical

Companies Mission
Action 1-24 Hours Battalions- Local

Sguads Objective
Dual Minutes Individunals or Local

Mobile Fighting Objective

Machines

The 1level of combat must be specified for each attrition
rate. The difference is due to the proportion of time in which
units are committed tc comvat at each level, Thé units in an
engagement will be committed to combat during alwmost all of that
engagement., During a campaign, however, there are periods when
the wunit is not in combat and has no battle casualties. The
engagement casualty rate for a division therefore, 1is likely to
be much higher than the rate for that same division over an
entire campaign consisting o¢of several battles, numerous
engagements, and time spent in reserve. The Hierarchy of Combat
is the key to understanding thesé different levels of combat.

The definitions of the levels of the Hierarchy of Combat are in

Appendix 1.




Sources of Strength and Attrition Data

Strength and attrition data (casualties and materiel losses)
are obtained from historical records of combat. There are two
kinds of historical records: primary and secondary.

Primary sources are words of witnesses or first recorders of

an event, Primary sources are preferred for historical research
because the recorder or witness was close to the event in space,
time, or both. Primary sources include contemporary accounts and

official reco=-ds.

Secondary sources are derived from one or more primary

sources or from other secondary sources. They are susceptible to

errors of aggregation, simplification and misinterpretation when

. Secondary sources are used when primary
sources are not available or are too costly to use.

Both primary and secondary sources must be approached with
skepticism until checked for validity and reliability.

Official Records. Because of the complexities of modern

military organization, the staffs of military units are required
to produce and maintain a documentary record. These provide the
most detaziled and contemporaneous record of unit experiences.

In many instances, however, the official records may not be
available, or they may be incomplete if available. Sometimes the
records “1ave been destroyed due to the vagaries of war. German
Army archives of World War I and earlier years were destroyed by
Ailied air bombardment during World war 1II. Sometimes the
records are destroyed inadvertently by the holders of the
records. Some US Army records from World War 1II have be'n

destroyed to obtain warehouse space for other purposes.
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Sometimes the records exist but are not available because of
security classification or political problems. The U0S, for
example, does not have access to ¢official Soviet records of World
War II. Nevertheless, a great many official records exist and
are available to determined historical researchers.

official records available to the researcher include
reports, journals, file;, diaries, and operational summaries
compiled chronologically by the various staff sections, The
usual reporting period is one day, but some reports summarize
activities over longer time periods. Reports are produced by the
four major staff sections: personnel; intelligence; operations;
and logistics,

Personnel reports will wusually be the most helpful for
compiling strength and personnel casualty data, A typical
personnel daily summary will include the information sthn in

Figur‘.’ 8.




Figure 8

Data Found in Personnel Reports

o Strength of the organization
Authorized
Assigned

Present for Duty

0o Casualties
Total
Total Battle Casualties
Killed in Action (KIA)
Wounded in Action (WIA)
Captured/Missing in Action (CMIA)
Total DNBI

o Replacements and hospital returnees

The reports of legistics sections provide similar data on
materiel holdings and losses.

Personnel and logistics reports wusually consist of
tabulations of numerical data. They do not make too much seuse
unless correlated with the relevant periodic reports of the
operations sections, which provide sgpecific detaiis of the
tactical activities of the units. A typical operations report
will provide in narrative form the circumstantial context in
whicli the casualties and materiel losses shown in the personnel
and logistics reports were incurred. Operational and

environmental circumstances covered will include some or all of

the information in Figure 9




Figure 9

Data Found in Operations Reports

Location of own front line

Location of own troops

Information on adjacent units and supporting troops
Information on weather conditions and visibility

Brief descriptions of operations "in the reporting
period

Information on.the enemy's dispesitions and estiinates
of his intentions

Information on the combat efficiency of the command

Descriptions of the results of operations

In addition to supplying information about the cicrcumstances
of operations, operations reports often provide data on strengths
and casualties, This is important, particularly when other
records are missing or fragmentary, as is the case with the
records of the British Army ahd Empire/Commonwealth wunits for
World Wars I and II. An example of the use of official records
to compile strength and casualty data is presented in Appendix 2.

Data Reliability. Estimating the reliability of historical

attrition data is a perplexing problem for the analyst. It 1is
generally conceded that the more recent the data, the more
reliable it is likely to be, but each case must be approached
indjvidually. It would be a grievous error to assume that any
data 1is reliable until it passes tests of historical criticism,

A brief explanation of the method of historical c¢riticism 1s

.presented in Appendix 3.




Inaccurate and unreliable data may be encountered in the
record of any historical pericd. The task of the researcher is
to separate the wheat from the chaff,.

Twentieth Century attrition data is much more reliable than
that for earlier eras, but there are still limitations, 1t 1is
difficult to separate fact from propaganda. Natioens tend to
avoid giving accurate casualty data. They want to keep bad news
from the enemy or their own people; they want to keep good news
from the enemy to fool him, Most repeorts overstate enemy losses
and understate friendly losses. In some cases, the official
records are difficult to obtain, The US has good records on the
US part of the war in Vietnam but no data from the North Vietna-
mese, Even the US data is suspect. A noted historian of the
Vietnam War, Shelby Stanton, makes the fcllowing observation.*

The entire process of accumulating valid
(eriemy) casualty data was also shrouded (sic)
by the shameful gamesmanship practised by
certain reporting elements under pressure to
"produce results."

Despite these difficulties it 1s possible to piece together
a reasonably accurate record of strengths and casualties 1in
military operations. The key is a thorough understanding of the
military operations themselves coupled with an understanding of
the way in which strengths and casualties are managed and

reported in military organizations. Some important points on

*Shelby L. Stanton, The Rise and Fall of an American Army:
US_Ground Forces in Vietnam, 1965-1973 (Novato, Calif.: Presidio

Press, 1985), p. xvi.




reliability of strength and casualty data are summarized in

Figure 10.

Figure 10

Reliability of 5trength and Casualty Data

0 Demonstrably unreliable data has been
produced in all historic eras

o Demonstrably reliable data has been produced
in all historic eras

0 Data from earlier eras is less abundant and,
generally, less.reliable

¢ Modern data (20th Century) may be misleading

and incomplete but can be tested for

reliability by persons familiar with the

context and the subject

The successful military analyst will make use of as many
adijudged reliable sources as possible, employ comparative
analyses, and establish baseline numbers and ranges of variation
based upon historical trends, the particular circumstances of the

conflict event, and the general historical context within which

the event took place.

Understanding Attrition

The remainder of this book deals alimost entirely with the
loss dimension of attrition, Historical usage of the term
“attrition" treats that term as synonymous with losses. In this
chapter we have deliberately introduced a broader definition of
attfition tec mean the palance of losses and returns to duty. The
broader «concept of attrition is used in resource management,

planning and programming, and in personnel management. Moreover,

the military analyst is interested primarily in the numerical




strength of the military forces, not just the losses. Losses ate
only one dimension of strength; gains are equally important.
Accordingly, we have gone to some length to provide a basic
understanding ¢f the fundamentals of strength maintenance.

The following chapters are designed to provide a good under-
standing of losses in military combat. Most of the attention is
paid to personnel casualties. That is where most of the research
and analysis effort has been applied, Somz2 basic data and

tentative hypotheses on materiel losses are provided to round out

the coverage of attrition.




Chapter 2

FERSONNEL ATTRITION: HISTORICAL PATTERNS AND TRENDS

1600, The Benchmark Year

The vyear 160¢ is a very logical starting point for a survey
of the historical patterns and trends that form the background of
personnel attrition in modern combat. Althoughuéunpowder weapons
first appeared on European battlefields in the 14th Century, it
was not until the beginnihg of the 17th Century that guns finally
displaced spears, swords, halberds, pikes, and bows and arrows
as the principal determinants of battle outcomes.

There is another related, though less important, reason for
Cchoosing 1600 as a starting point {>r the survey. Quantitative
data on strengths and icsses of military forces in battle :is
often not very reliable, even for many 20th Century wars. The
earlier in history, the less reliable the data, The year 1600
was no crossover point when data miraculously changed from
questionable to reliable. However, other cultural and sociletal
trends were <combining at that time to complete the transition
from medieval to early modern history, with all that implies with
respect to historical and scientific rigor,

This will explain why two of the mdst reliable of the occa-
sional general surveys of battle data begin with the Thirty

Years' War, early in the 17th Century: Gaston Bodart's Kriegs-



Lexikon,* and Theodore Ayrault Dodge's "Modern Casualties," an
appendix in his four-volume work, Napoleon.**

Having made the case for beginning this survey of historical
patterns and trends with the year 1606, it 1is nevertheless
interesting to note that these patterns and trends were logical
extrapolations from ancient military history, to the extent that
that history is reflected in Dodge's compilation, "Casualties in

K

Some Ancient Battlies," in his Caesar.***

Lethality versus Casualties

In military forces exposed to hostile firepower, the
percentage of those hit par day of combat has declined steadily, - )
albeit a bit unevenly, over four centuries, despite tremendous
increases in the lethality of weapons.

All weapons have at least one common characteristic:
lethality. This 1s the ability to injure and, if possible, to
kill people. The history of warfare is a review of the manner in
which groups of men have endeavored to impose their wills upon Q:i
other groups of men by using their weapons more effectively than
their opponents or by realizing, or at least approaching, the
ultimate lethality potential of their weapons. -

Lethality 1is a cowparative thing. Nothing is more lethal

than a sword, in the hands of someone who can wield it, to kill a

, *Gaston Bodart, Militaer-historisches Kriegs-Lexikon.
(Leipzig and Vienna: C.W, Stern, 19¢8).

**T.A. Dodge, Napoleon., 4 vols., (Boston: Houghton Mifflin, N
1904) . @

***T.n, Dodge, Caesar. 2 vols. (Boston: Houghton Mifflin, 1892).




single opponent who is within reach of the sword. But the
sword's lethality is limited by the factors of time, range, and
the physical limitations of the man using it. By assigning
values to these and other factors it is feasible to compare the
lethality of the sword with the lethality of the hydrogen boﬁb,
or the tank, or any other actual or hypothetical weapon. Weapons
that kill more people in shorter periods of time have greater
lethality. Figure 11 shows the calculated theoretical lethality
index (TLI) values of representative weapons cver the course of

history.*

*The theoretical lethality index (TLI) is a measure of the
potential number of casualties a weapon can cause per hour based
on its own characteristics if employed against an assumed
homogeneous, uniformly distributed target array of personnel with
a density of one per square meter. TLI is based on the following

factors: rate of fire; reliability; accuracy; casualty effect;
range; and mobility. For additional information on the TLI see
T.N. Dupuy, Numbers, Predictions, and War (Fairfax, Va: ' HEROQ

Books, 1984).




Figure 11

Selected Theoretical Lethality Indices (TLI}

Weapons TLI values
Hand-to-Hand .c..ciceieeeeseeinssscsenaancssooncsansansss 23
Javelin ...eeeciecesensrsosacacanas ceceassarecannna veaoa 19
OrdINAYY BOW cusecosasssossanssassessscanasansasonascs 21
LoNghowW L, ..iieeeeessanasesssacsassanesssscascasanns s eeaa 36
Crossbow ...cece.. teesecaasaas ccosseavenens ce e eesunaves 33
ArQUEDUS . isaeccacasnsesscsssssannsssnssanssosasccvesaesn 14
17th Century Musket ,....... Meeasaacsane ch st et aurnenua 19
18th Century FlIntloCK .civeeecesneacnsnsasnsansonsnanas 43
Early 19th Century Rifle ......coiieeecocsnnnanns ceene 36
Mid-19th Century Rifle ...iveececenncenscacaoanas see e 192
Late 19th Century Rifle c.iuiseeesevacacoran e e eeeaas . 153
Springfield Model 1903 Rifle .,...iccnencccacccrnnannen : 495
WW I MAacChINegUN .cceesscosessssaconessasaacss cevsesana 3,463
WW II Machinegun ..,.....c....... tesvenrcsvaccosna sesannes 4,973
16th Century 12-pdr CannoON ...ssesvenessssccnssssacacs 43
17th Century 1l2-pdr Cannon . ...ceeeessocacasassceascs ceaen 224
Gribeauval 12-pdr CannNoON sseeccsessccaases cestecane .o 9440
French 75 MmN GUO cecaaceveasessssas cecseaannn ceecaanns 386,530
155 mm GPF .vevecoase. T 512,428
105 MM HOWILZEL .tvceeavenesssessossonsnses sesensen seaees 657,215
155 mm “Long TomMY ...cseeescacscacascsssnassscnessesoanss 1,180,681
WW I TANK .cscenvessovacssnossscscscacsecnasosa cesuccrasnan 34,636
WW IT Medium Tank .e.evessccccaccees cecesssssscasaanen 935,458
WW I Fighter-bomber ...ueieeeciacaacocscssaarcnnnce . o 31,909
WW II Fighter-bomber ......ccceeecacees teess et ese 1,245,789
V-2 Ballistic MisSSile .tevevsecncccacnsnnonesesnaoacsanss 3,338,370
28 KT Nuclear Airburst .......cvev.. s et aaaan s saeea 49,086,000

One Megaton NucClear AIirburst ...eceeeciscrcecavencecaaat95,385,000

Figure 12 1is a semilogarithmic plot of trends 1in weagon
lethality over history. It is not surprising that through the
pericd called the "Age of Muscle," the increase in lethality is
quite flat. Since the introduction of gunpowder weapons,
however, and particularly since the mid-19th Century, the
lethality of weapons has increased steadily and sharply.

Because of this great and steady increase in the lethality of

weapons over the past 403 years -- particularly as the trend has
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become pronounced in the past century-and-a-half ~- it would be
logical to assune that the damage inflicted by these weapons in
terms of killed and wounded in battle would have increased
commensurately. Such an assumption might be superficially
logical, but it would be wrong!

Despite the fact that weapons have become more lethal, the
battlefield has become rather steadily less deadly over these
same four centuries. Figure 13 shows average daily battle
casualty rates for winners and losers in combat from 1660 to the
present. Casualty rates have gone down because of two
significant responses to man's success in producing more weapons
and more lethal weapons. First, men have altered their methods
of fighting in order to exploit the new weapons. Second, they
sought to limit the effects on their own troops o¢f the now
weapons in hostile hands. These two combined, and to some extent
offsetting, trends have been reflected in the development of new
tactics for the employment of troops in battle. Regardless of
the weapons, tactics have the purpose of getting troops and their
weapons in positions from which they can inflict the greatest
harm on the enemy, or to where the enemy can do the least harm to

them, or scome combination of both of these purposes.

Effect of Dispersion on Casualty Rates

The principal reason for a decrease in casualties despite
an increase in weapons lethality has been greater dispersion of
combat troops on the battlefield. This greater dispersion has

occurred for the most part in response to the increase in

lethality of new weapons. As weapons lethality increased, tac-

et
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tics were adopted which minimized the effectiveness of the
enemy's weapons by increased dispersion of the combat forces.
The way in which this has occurred is shown in Figure 14, which
compares the area occupied over history by a typical army or

modern army c¢orps with a strength of about 160,000 men.

Figure 14

Historical Army Dispersion Patterns
{Army or Corps of 100,000 Troops)

1973
American World World Arab-Israeli
Napoleonic Civil War War October
Antiquity . WwWars wWar 1 11 War

Area occupied
by deployed
force, 100,000
strong (S¢ Km) 1.00 2¢0.12 25.75 248 2,750 3,500
Front (Kmj 6.67 8.05 §.58 14.33 48 54
Depth (Km) ¢.15 2.50 3.00 17.33 57 65 o Bl
Men per Sq Km 1€0,%¢0 4,979 3,883 404 36 29
SqQquare metexrs
per man 1¢9.00 200 257.5 2,475 27,560 35,000

In antiquity an army of 100,000 men occupied an area of
about 1.¢ square kilometer, with each soldier's share being about
19 square meters on the average. It was not often that armies as
large as 100,002 men were assembled in antiquity, but it did

c¢ceur, For instance, the army of Xerxes that crossed the Helle-

spont in the year 48¢ BC was certainly larger than 10¢,000 men,
as was the army that Darius III brought to the field of Arbela
against Alexander. Roman armies on several occasions faced more f

than 100,000 men in their wars against Mithridates and such




barbarian hosts as those of the Teutones and Cimbri.

By the time of the Napoleonic Wars an army of 10d,000 wmen
occupied an area of about 2@ square kilometers, with the average
space per soldier being 2060 square meters. The troops were not
distributed wuniformly at this density, being grouped in more
compact unit formations with relatively large spaces between
units, both laterally and in depth.

In the 20th Century the average space occupied by each”
soldier increased steadily as weapon lethality increased. The
dispersion increased dramatically in World War I and even more so
in World war 1II.

By the time of the 1$73 Arab-Israeli War the area occupied

by an army of 10¢_.4d0 men (that of the

he Egvptians, for instance)
was about 3,500 square kilometers, with an average density of 29
r men per square kilometer, or 35,000 sguare meters per man.

The increase in troop dispersion 1is represented graphically
in Figure 15 by a dispersion line superimpose§ over the lethality
curves of Figure 12,

The interaction of increased dispersion with 1increased
weapons lethality is demonstrated in Figure 16, In this figure
thie lethality of all of the weapons in a typical army of 100,000
men has béen estimated for several important histcrical periods,
The relationship between dispersion and lethality wvaries, but
both 1lethality and dispersion have increased over two centuries.
Compared to antiquity, the lethality of a modern army of 106,000
has increased 2,000-fold, while dispersion has increased 5,000-

fold. Thus, the average lethality density of a modern army is

less than half that of an army of antiquity. It is notable that

EE———
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the average lethality densities of Wor}d War I1 were half as
) great as for World war I, Jue primarily to the availability of
motor vehicles to move reserves in World War II. This permitted
greater dispersion withcut fear of breakthrough since there had
o not been a significant increase in weapons lethality,. This -in
turn resulted in substantially lower casualty rates in World War
II than in World Wax 1.

® Based on current doctrine, the projected average lethality
density for a war in Europe in the near future could be twice as
much as was experiencea during World War 1II, Once conflict
® starts, however, doctrinal dispersion tends to adijust to the

realities of weapons lethalities.

Figure 16
F ' Trends in Lethality of Ground Armies
Typical army of Lethality Lethality
® 120,000 in the Area TLI in Compared to Average Lethality
following wars sq km millions antiquity per sq meter
Antiquity 1 2 1 2.00
e Napoleon Era 20 5.5 2.8 g.27
American Civil
War 26 14,3 7.2 0.55
World wWar 1 250 233 117 0.94
P World wWar 11 2,750 1,281 641 0.47
1973 October
War 3,500 1,650 825 0.47

® Europe, 1985-9¢ 5,000 4,098 2,049 ¢.82




There were «wo periods shown in Figure 13 in which the
generally downward trend c¢f the casualty rates since 160¢ was re-
versed temporarily. The first is a period of ahout ten years
dvring the Napcleonic Wars; the second is a period of similar
length encompassing the American Civil War, the Austro-Prussian
War, and the Franco-Prussian War, It is useful to examine these
two counter-trend periods in more detail, since they suggest the
possibility that there could be similar changes of direction in

the casualty rate trend in the future,

Figure 17

Daily Battle Casualty Rates
17th to 19th Centuries

Winner Loser
c. 1630 (Gustavus) 15% 30%
¢. 1795 (French Revolution) 9% 16%
c, 1812 (Napoleon) . 15% 20%
Cc., 1848 (Mexican War) 8% 15%

Figure 17 shows the daily battle casualty rates for key
periods from the 17th to 19th Centuries. The decline in casnalty
rates for both winners and losers frcm the Thirty Years' War
through the French Revolutionary Wars to the Mexican-American War
is interrupted by the higher casualty rates of Napoleon's
imperial battles, beginning with Eylau early in 1807, There
appear to be two principal reasons for this, One reason is that

Napoleon's enemies had begun to learn his method of warfare,

which led to an increase in the efficiency of the Dbattlefield

performance on both sides, with an inevitable rise in casualty




rates on both sides. This caused the Emperor to demand greater
efforts from his commanders and troops, again causing a rise in
casualty rates on both sides, and particularly his. The other
reason is that these higher casualty rates caused a general
overall decline in the quality of the forces Napoleon 1led 'to
hattle. This forced him to rely more on the effect of mass
attacks and less on skilful maneuver, again with an 1inevitable

rise in casualty rates.

Effect of the Conoidal Bullet on Casualty Rates

The perturbation in the downward casualty trend shown in
Figure 13 for the period between 1861 and 1871 was due to a very
different kind of phenomenon.

The reason for the increaseé in c¢a&asualty rates in the
American Civil War was the introduction of the conoidal bullet --
the so-called Minie "ball" -~ and its substitution for the old
spherical ball 1in rifled muskets. This caused a remarkable
improvement in the range, accuracy, and power of the in-
fantryman's weapon. Effective rarnges were increased from less
than 290¢ meters to over 1,000 meters. Even at that extended
range, the conoidal bullet could penetrate four inches of solid
pine.

Figure 18
Causes of Battlefield Casualties in the 19th Century

Before 1850 After 18640

Artillery 40-50% 8-10%
Infantry Small Arms 30-40% 85-90%
Saber and Bayonet 15-208% 4-6%




Prior to 18586, as shown in Figure 18, artillery had caused
about one-half of the battle casualties; infantry small arms
caused about one-third; and the saber and bayonet accounted for
the rest, A shourt tinme later, during the three wajor wars
between 1861 aad 1871, these proportions had changed
dramatically. The saber and bayonet became c¢nly incidental
causes of‘ casualties. ~ The major change was the reversal of
relative lethality between infantry weapons and artillery, with
the rifle-musket firing the conoidal bullet accounting for 85-90%
of the casualties and artillery only for 10%.

For all practical purposes the infantryman's rifle had
achieved the same effective range as the artilleryman's cannon --~
as far as the next ridge line. Riflemen could fire effectively
at hostile artillery cannoneers ou that ridge, and the cannoneers
wexe much more exposed to such fire than were the generally-prone
riflemen nearby. Artillery effectiveness declined as infantry’
lethality soared, and all casualty rates doubled. Infantry
bayonet charges and cavalry saber charges became suicidal against
hostile riflemen, and so were rarely used,

In terms of immediate effects upon tactics, doctrine, and
casualty rates, the introduction of the conoidal bullet to the
battlefield was the most significant change in weapon lethality
in all of military history. Not even the machine gun, the tank,
or the fighter-bomber has had such a dramatic impact on casualty
rates.

Later on, however, artillery gradually regained its predomi-

nance as the principal cause of casualties on the battlefield.

Improvements in recoil mechanisms, in the accuracy of rifled




cannon, and even 1in the destructiveness of high-explosive
projectiles played important but secondary roles in this
evelutionary process.

The principal reason for the return of artillery as the
cause of more than 50% of the casuvalties in World Wars I and 1II
was the simple field telephone, an implement with no inherent
lethality. The field telephone perqitted the artillery to leave
exposed positions on ridges, and take position behind the cover
and concealment of terrgin and manmade masks, and to place fire
on targets by indirect fire techniques. Only the observer needed
to expose himself to observe the target and adjust the fire of

the concealed and protected artillery weapons upon it.

Effect of Posture and Success on Casualty Rates

A recent analysis by HERO of 595 battles or engagements from
1600 to 1973 indicates that posture ({(attacker or defender) and
success (win or loss) have had an effect historically on
casualties incurred, Figure 19 presents some data on those
battles with respect to the success, strength, and attrition
rates of the attacker.

In Figure 19 the 595 battles hava been grouped
chronologiéally into seven sets of battles, The 19th Century
battles have been split into two groups at 1859 kecause of the
introduction then of the conoidal bullet. The first 20th Century
group from 1900 to 1939 includes 122 battles of World War I and
20 other battles of that time period. Three statistics are

presented for each group: the percentage of hattles in which the

attacker won; the percentage of battles in which the attacker had




Figure 19

Selected Data on 595 Battles

Per Cent Per Cent
Numberx Per Cent Attacker Attacker
Time ot Attacker Numerically LLower
Period Battles Successful Stronger Casualty Rate
1668~1699 47 77 36 55
17¢8~1799 65 59 49 4¢€
18061859 55 56 44 51
1860-1899 71 49 66 - . 39
1906-1939 142 59 75 58
1940--1945 162 66 9¢ * 69
1967-1973 53 66 45 72

Total: 595

thé. percentage of battles in which the attacker had a largerx
force than the defender; and the percentage of battles in which
the attacker had lower casualty rates than the defender. To aid
in urderstanding the phenomena the data has been plotted in
Figure 20.

The data in Figures 19 and 20 demonstrate the importance of
the human factor in War and its interaction with weapons
technology.

From 1608¢ until the present the attacker has been successful
in three out of five battles. In the 17th century the attackerx
was successful more than three-fourths of the time, while in the
latter portion of the 19th century the attacker was successful
just slightly less than half of the time, During the first two
and a half centuries after 16006, success usually crowned the
effprts of the side that seized the initiative and attacked,
regardless of size. The decline in the percentage of attacker

success from 160@ through 1859 suggests that as gunpowder weéapons

became more lethal, firepower was able more and more to offset
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initiative and elan.

The effect of the human factor in war and its relationship
to weapons technclogy explains what is perhaps the greatest
apparent 1incongruity in the historical record of warfare, Why
was it that in the 17tk century the attacker was successful more
than three-quarters of the time, yet was numerically superior
only about one-third of the time? (ln other wcrds, a numerically
inferior attacker won more than half the time.) There seem to be
two reasons for this, both of which are human factors., First,
the attacking force was the one that had the greatest confidence
in victory either because of an awareness of larger numbers or of
better quality troops. This alone would suggest that the
attacker -would likely be successful more tnan half of the tiwe,
Second, 1in the 17th century it was obvious that the relatively
crude weapons of the defender could not slow or stop the attacker
befoere he was able to bring his superior numbers or superior
troops to bear at close quarters., Against the weapons of the
day, initiative seems to have augmented an initial numerical or
effectiveness superiority, ‘ while defensive posture without
effective firearms provided the defender with little or no-advan-
tage. .

Ptesuﬁably it has been confide .. in overall combat power
supgriority that has influenced attackers throughout the histori-
cal period from 169¢ to the present. Only during the relatively
brief period from 1860 to 1899 has the attacker not been vic-

torious more than half of the time, This sunggests that more

often than not, the commander of a force risks an attack when his




estimate of the situation suggests that success 1is likely.
) Attacker success about three times ocut of five thus appears to be
guite reasonable,

The sudden drop in percentage of attacker success about 1860
) coincides with the introduction to the battlefield of the conoi-
dal bullet for the rifled musket. As demonstrated at Antietam,
Gettysburg, and Cold Harbor, defenders armed with rifled muskets
P had an advantage that an attacker could overcome less than nalf
of the time.

However, the relative success of the defender did not 1last
> long as commanders began to realize that it was suicidal to
attack well-prepared infantry in defensive positions. About 1865
Meltke remarked that the effect of the new infantry weapons was
b such that success in war depended upon defensive tactics combined
with offensive strategy. He won at Metz and later at Sedan, the
decisive battle of the Franco-Prussian War, by maneuvering to
b place his army on the line of communications of his enemies; then
the defensive firepower of his infantry weapons defeated the
French attacks attempting to break out of the trap.

P This state of affairs continued certainly up to and through
World War 1 even though that is not obvious from the data,which
is somewhat skewed., Most of the World War I battles and engage-
D ments in the data base are for engagements between Americans and
Germans toward the end of the war when, as American intelligence
reéorts pointed out, their German opponents were "“tired and
» depleted." This gave the Americans, with a great numerical
superiority, a consistent advantage that is reflected 1in the

statistics for successful attack,




By World War II the balance favoring the attacker was again
comparable to which it had been before the Industrial Revolution.
The slight decline in the proportion of attacker successes from
World War II to the Arab-Israeli Wars (from 79 to 73 percent) is
explicable by the fact that while the 1Israeli attackers were
successful at least 79% of the time, the Arab attacks (of which
there were many fewer) were successful less than half of the
time.

Numerical superiority was considered necessary by the
attacker in 96% of the battles of World War II in the data Dbase.
In most of these the Germaas were defenders, If a higher
proportion of German attacks had been included, the figure would
be less than °8%. Almest 211 ¢f the instances of a numerically
inferior force daring to attack a numerically superior defender
in World War 1I were due to German confidence in their relative
combat effectiveness superiority over their enemies. With one or
twoe exceptions, these were German attacks on the Eastern Front.

The 45% figure shown in Figure 19 for the percentage of
attacker numerical superiority in the Arab-Israeli Wars might Dbe
interpreted as an abrupt change in the trend just discussed. In
fact it is not, The many instances of attacks by numerically
inferior forces against larger defending forces are all cases in
which the 1Israelis, . confident of their relative combat
effectiveness superiority of about two-to~one, and often with the

added advantage of surprise, were willing to risk an attack

against numerically larger forces. Thus the desired 1line in

Figure 20 for "attacker more numerous"” is an approximation of the




trend for the numerical relationship of the attacker to defender
in the late 20th Century for forces approximately even in
relative combat effectiveness.

There are two relevant lessons from this analysis: (1) the
attacker tends both to be more numerous than the defender, nnd-to
win morxe often than the defender; and (2) because winners have
lower casualty rates than losers, this means also that attackers

<

tend to have lower casualty rates than defenders.

The Concept of Relative Combat Effectiveness

At this point it is useful to discuss the phencmenon of
relative combat effectivenss. Detailed analyses of the battle
statistics of World War I, World wWar I1I, and the Arab-israeli
Wars have 1led to an understanding and quantification of <this
phenomenon.*

In World Wars I and II the Germans had a relative Combat
Effectiveness Value (CEV) of about 1.2 in comparison with the
Western Allies -~ British, French, and Americans, In other
words, 100 German soldiers in combat units were the equivalent cof
about 120 soldiers of the Western Allies in comparably-equipped
units. This was not because the German soldiers were braver,
strohger, ‘more intelligent, more highly motivated, or even

necessarily more warlike, It was because the Germans had

*See T.N. Dupuy, Numbers, Fredictions, and War (rev. ed.,
Fairfax, Va.,: HERO Books, 1%85), passim, and Chapter 7
particularly. 3ee also, T.N, Dupuy, A Genius for War: The German

Army and General Staff, 1807-1945 (Fairfax, Va.: HERO Books,
1984), Appendices C and E. See also T.N, Dupuy, Elusive Victory:

The Arab-Israeli Wars, 1947-1974 (Fairfax, va.: HERO Baoks,

1984), Appendices A and R,




organized and prepared themselves for war mor=z efficiently and
more professionally than had their opponents and thus were more
effect’ve 1in combat units. This superiority was demonstrated
consistently in both world wars, when the Germans attacked, when
they defended, when they had air supericrity, when they did not,
when they were successful, and when they were defeated. The
Germans lost the wars, of course, because their enemies were able
to assemble against them forces that outnumbered them by much
more than their 1.2 combat effectiveness superiority.*

On the Eastern Fronts of the two world wars the German
relative combat effectiveness superiority over the Russians was
even greater, dgenerally ranging between factors of 2.9 and 3.0.
In other words, 100 Germans in combat units were the equivalent
of more than 2080 Russians. In World War I the Russians were
unable to mobilize enough wanpower to overcome the German
relative combat effectiveness superiority. In World war 1II,
however, the Soviets outnumbered the Germans by more than 3.8 to
1.8, and they won the war.

This same relative combat effectiveness phenomencn has ibeen
a major factor in the oatcomes of all of the Arab-Israeli Wars.
While the effectiveness of their opponents has varied (Jordanians
most effective, Iragis least effective), the Israeli combat
effectiveness superiority over their Arab opponents has averaged
anout 2.¢. In other words, 160 Israelis in combat have bheen at
least the equivalent of 280 Arab soldiers in comparably equipped

combat units. Agaia it must be stressed that this is not a

** pupuy, Genius, passim, parcticularly Chapters !1 and 19%.




measure of the worth or capability of individual soldiers, but
rather a reflection of the Israeli ability to organize and
prepare themselves for war more efficiently and professionally
than their Arab opponents. The Arabs have never been able to
accumulate enough numerical supericrity on the battlefield to
offset this Israeli CEV advantage.

Relative Combat Effectiveness has a definite impact on
casualty rates. The force with superior relative combat
effectiveness generally has 1lower casualty rates than the
inferior force. This phenomenon will be discussed mcre in the

next chapter.

Major Historical Patterns & Trends

The major historical patteras and trends with respect to
attrition in ground warfare are consistent from 1600 up to the
present day. They are as follows:

--Increases in weapons 1lethality have been offset by
increased dispersion of troops so that daily battle casualty
rates have declined from 160¢ until the current era.

--Winners consistently have lower casualty rates than
losers. Since attackers tend to win more than defenders, this
means that attackers have lower casualty rates than defenders
rnost of the time.

--The force with the higher relative combat effectiveness
tends to have lower casualty rates than the opposing force. This
is because forces with higher combat effectiveness use their

weapons more effectively, are less likely to incur damage due to

tactical or doctrinal errors and (although this is perhaps a




cause more than an effect) tend to win, other things being equal.
These major patterns and trends provide a Dbasis for

examination of more detailed personnel attrition factors and

relationships in Chapter 3.




Chapter 3

PERSONNEL ATTRITICN: TWENTIETH CENTURY RATES

This chapter addresses casualty rates in modern warfare ’in
the 20th Century. This experience is recent enough to have
direct wvalidity tor military analysts dealing with current
combat. The major topics covered in this chapter are the effect
of sustained combat on casualties, the impact of relative combat
eftfectiveness on casualty rates, and the relationship of unit

size to casualty rates.

Impact of Sustained Combat on Casualties

In Chapter 2 it was shown that daily battle casualty rates
] have declined fairly steadily over the past four centuries. This

was true despite brief, temporary, upward surges in rates at the
beginning of the 19th Century and in the middle of that century.

® However, simply because casuvalty rates have been declining
fairly steadily over the past 400 years does not mez1 that war
has become either less dangerocus or less horrible. “he daily
® battle‘ casualty rate is a measure of the percentage of a force
that incurs casualties during exposure to hostile fire for 24
hours. Prior to the 20th Century battles usually lasted only for
] one day or less, and there were periods of days, weeks, and
months between battles. In the 2¢0th Century, particularly during
World War I, troops have been exposed to hostile fire in battles

& that continued day after day. The fact that dailly battle casualty

rates have been lower during the past century has been offset by




the fact that these lower daily losses have been sustained day
after day on a continucus basis. |
The effect of sustained daily losses upon total attrition
can be seen in Figure 21.
Figure 21

Casualty Rates of US Armies, 184€-1971%*

Average Average Average Daily
Annual Daily Division
Casualty Casualty Engagement
Rate Rate Casualty
war Percent Percent Rate Percent
Mexican War (1846-48) 9.9¢@ ¢.93 8.0
Civil War {1861-65) 24.26 ¢.287 13.¢
Spanish-American War (1898) $5.62 9.02 * ok
Philippine Insurrection
(1899-19023) 2.64 0.0l *
world War 1 (1918) 52.86 ¢.1l4 4.0
World War II (1942-45) 17.79 g.d5 1.2
Korean War (1950-53) 14.72 g.04 @.9
Vietnam War (1966-71) 14,17 0.04 *

*Rates for ground combat troops in the combat theaters.

**No comparable division casualty rates are available or
applicable

Figure 21 shows <clearly the importance of specifying the
exact casualty rate being stated. The daily engagement rates,
which tend to measure the casualties during actual cowmbat, are
much higher than the daily rates for the Army as a whole.

The most deadly war in US history was World War I when, for
a six-month period in 1918, US Army casualties were 26.4% of

combat strength in France. This 1s the equivalent of an annual

casualty rate of 52.9% of the average strength of forces in the

combat theater, Although the average daily battlefield casualty

68




rate was less than half of the average daily casualty rate in the
Civil War, the accumulated casualty rate per year was more than
twice as great, This apparent paradox is due to the fact that
there were 1lulls of days and weeks between relatively brief
battles in the Civil War, whereas in World Wars I and II battles

often continued day after day for weeks or months.

. ' Figure 22

Casualty Rates in World ¥ars I and II*

‘Average Average Estimated Daily
Annual Daily Engagement
Casualty Casualty Casualty
Rate Rate Rate
Percent Percent Percent
World war I
United States 52.9 dg.14 4.0
British bwpire 42,8 g.12 4.0
France 46.9 g.13 4.0
Russia 63.3 0.17 6.0
Germany 47,2 @.13 3.6
Italy 46.6 g.13 * *
World War 11

United States 17.8 .65 1.1
Unitad Kingdom 17.5 ¢.6% 1.2
France 16.3 0.04 1.2
USSR 88.2 0.24 3.5
Germany 44.9 0.12 2.0
Italy _ 19.8 9.95 *ok
Japan 25.1 e.e7 *x
China 12.2 .03 *

*Rates for ground combat troops in the combat theaters.

**Not estiwated.

Egually interesting 1is the comparison of annual casualty

rates for the principal armies in World Wars I and Il in Figure




22. In World War I only the Russians had a greater overall casu-
alty rate than did USs forces. However, the annual casuzlty rates
for French, Germans, and British for the first year of the war
(1914-191%) were much higher by a factor of at least 1.5 than
they were for the war as a whole, and they were undoubtedly
higher for that year than the US casualty rate for 1918,

In World War II the annual casualty rate for the Germans was
approximately the same as for World war I. The annual and daily
rates for the Russians were even higher than they had been for
World War I. The annual casualty rates for all of the other majou
participants were considerably lower.

The daily casualty rates in the two major Middle East wars
of 1967 and 1973 are shown in Figure 23. The Middle East wars
were so brief, lasting only a fow days or weeks as obposed to
several years, that no real comparison of annual rates |is
possible, The averagye daily casualty rates for the participants
in these recent wars were much higher than those of World war II.
There are two reasons for this., First, casuvalty rates are usually
higher at the outset of a war than later on when both sides
become both exhausted and more careful. Second, the participants
in the Middle East wars knew that the wars would be brief, since
a cease fire would be imposed by the superpowers and/or the
United wnations, and they did not have to husband strength for a
long war. The daily engagement casualty rates for both sides in

the' Middle East wars, however, were very similar to those for

World war 1II.




Figure 23

Casualty Rates for Arab-Israeli Wars

Average Daily Average Daily
Duration Casualty Rate Engagement
(Davs) Percent Casualty Rate
Percent
1967 War
Israel 6 @.37 2.5
Egypt 3 2.97 3.0
Jordan 3 1.9¢0 . 3.5
Syria 2 1.50 3.0
1973 War
Israel 19 P.21 1.5
Eqypt 19 ¢.42 1.9
Syria 17 g.41 2.5

Relative Combat Effectiveness and Casualty Rates

In order to use casuvalty rates to gain some insights about
relative combat effectiveness, it is useful to refer to the data

in Figure 24.

Figure 24

Casualty Data for Selected Groups of Battles

Average Average Daily Average Daily

Personnel Number of Engagement
Strength Casualties Casualty Rate
Percent

American Civil War (8 Battles)

Union 68,250 7,849 11.5

Confederacy 50,193 7,529 15.0
Worldé War I (9 Battles in 1915)

British 13,628 1,138 8.3

German 18,133 1,034 5.7
1973 Arab-Israeli War (33 engagements)

Israelis _ 14,593 263 l.8

Arakbs 51,296 1,385 2.7




First, let's look at the Civil War figures shown. The Union
forces in those eight battles, had a force preponderance of about
36%. The Confederates suffered casualties at a rate 30% greater
than did the Union, but the average numbers of casualties of the
Union and Confederate troops in each of these battles was about
the same, The strengths were different, and the rates were
different, but the actual numerical losses for the opposing sides
showed a difference of only about 4%, with the very slightly
greater loss suffered by the larger side.

The same comparison between the British and German divisions
engaged in nine battles in 1915 shows a difference. The German
numerical strength preponderance was about 33%. The average
German 1loss in these battles was 1,034 casualties per day; the
British loss was 1,138, a 12% difference. This time the greater
loss was suffered by the smaller force.

Finally, the same comparison c¢an be made between the
Israelis and the Egyptians and Syrians in the 1973 Wwar. The
strength preponderance in favor of the Arabs was 350%, but on the
average they suffered losses nearly 2.5 times as great as did the
Israelis,

Many considerations 1influenced these casualty rates and
figures, but at the moment it is useful to examine just one of
those considerations -~ the relative combat effectiveness of the
opposing forces.

Arnalyses of the American Civil War reveal that while there

were often substantial differences in the leadership qualities of

the opposing commanders, the fighting values of Union and

Confederate troops were ciose to identical.




As noted in the previous chapter, similar analyses of World
War I and World wWar J1I data reveal that the Germans consistently
had about a 20% relative combat effectiveness superiocrity over
the Western Allies. In the Arab-Israeli wars of 1967 and 1973
the 1Israeli combat effectiveness value was close to 2,8 with
respect to the Egyptians, and about 2.5 with respect to the
Syrians,

The data in Figure 22 suggest a relationship between daily
engagement casualty rates in combat and relative combat
effectiveness. Troops with the higher c¢ombat effectiveness
appear to inflict more casualties than they suffer, and tc about
the same degree. The Union and Confederate troops were about
equal in relative combat effectiveuness, and they each had about
the same casualties. The Germans were more combat effective than
the British and inflicted more casualties on them. The Israelis
had a considerable advantage in combat effectiveness over the
Arabs and also inflicted many more casualties on them. This
relationship 1is confirmed by a more general analysis of hundreds
of sets of battle data from World War I, World War I1I, and the
Arab-Israeli Wars. Although casualties are only one of several
results used to define combat effectiveness, the ability ¢to
inflict casualties on the other side appears to be almost

directly proportional to the relative combat effectiveness ratio

of the two sides.*

*See Appendix 4 for an explanation of the way in which relative
combat effectiveness 1is calculated. See also the conceptual
discussion of relative combat effectiveness in Chapter 2.




Relationship of Casualty Rates to Force Size

Small force casualty rates are higher than those of larger
forces under the same circumstances. The first person to notice
this phenomenon, apparently, was Theodore Ayrault Dodge, an
American historian who in the late 19th and early 20th centuries,
wrote a monumental nine-volume series of books on the "Great
Captains" and on military history in general from antiquity to
the Battle of Waterloo. Although Dodge evidently did not realize
it, this phenomenon of higher casualties for smaller forces was
and is essentially a manifestation of the concept of "friction in
war," about which Clausewitz had written half a century earlier.

There are two principal reasons for this phenomenon. The
first is that small combat forces, at least through company size,
have very few 1individuals not directly related to combat.
Beginning with battalions, regiments, and brigades, however,
there are increasing numbers and proportions of staff and support
personnel and units who are involved only rarely 1in combat
activities.

The second reason for the phenomenon is Clausewitzean fric-
tion. The larger a force, the greater the number of human
interactions among individuals and groups, imparting an inherent
inefficiency to combat activities which can be kept to a minimum,
but not eliminated, by efficiency in organization, training,
communications, and control procedures, Thus, as forces become
laréer, there are increasing delays 1in the performance of

missions and compliance with orders on both sides of interactions

between opposing forces. Troops are exposed to hostile fire less




promptly, and there is comparable diminution in the promptness
and efficiency with which response is made to that hostile fire.
To some extent, there is an unintended cooperation in the lowered
efficiency, and lowered éttritioa rates, for both sides when
large forces are engaged,

On the basis of data frcm 200 engagements or battles 1in
World War JI (involving 40¢ sets of attrition data), the
relationship shown in Figure 25 for casualty rate: of forces of

different size has been derived.

Figure 25

Relationship of Unit Size to Casualty Rates
(US Experience in World War 1I)

Approximate Average Daily
Unit Strength Engagement Casualty
Rates Percent

Company 209 21.0 (est)
Battalion 800 9.5
Brigade (Regt.) 3,000 2.6
Division 15,000 1.0
Corps (3 Divs.) 65,000 g.6
Corps (4 Divs.) 9¢,0400Q g.4
Army (3 Corps.) 250,000 9.3

There 1is an apparent anomaly created by this strength-size
attrition phénomenon. The daily casualty rates of a corps will
always be 1less than the rates of the engaged divisions of the
corps for the same day; the casualty rate of a division will bhe
1es§ than the rates of its component brigades that are engaged on
that same day, and so con down the line. This is only due to a

small extent to the presence of larger staffs and support units

in the larger formatiouns. It is primarily due to the fact that




small wnits will be engaged more intensively, but for briefer

periods, than will the larger formations to which they belong,

Range of Twentieth Century Casualty Rates

It is difficult to draw definite conclusions on the meaning
of 20th Century casualty rates based on the data now available.
The casualty rates which are significant for military analysis
and planning are the battlefield or engagement rates which
indicate <casualties which are incurred during periods of actual
combat. However, the number cof engagements for which these rates
have been calculated is quite small compared to the number of
engagements which occurred, It is estimated that there were
4,008 to 5,000 division-level engagements during World War 1II.
HERO has collected detailed casualty data on only 20¥ of these.
The sample of 280 is neicher representative nor random, and the
utility of statistical analysis of the sample is 1limited. The
amount of engagement casualty data which has been collected and
analyzed at the regimental or battalion level is even smaller.
Thus, it 1is not possible at this time to preovide definitive
conclusions on the battlefield casualty rates for World War II.

Korean War and Vietnam War casualty data is available for
Us forces,.but there has been no systematic assessment of battle-
field casualty rates for these wars except for the figures cited
in this chapter.

The Arab-Israeli Wars of 1967 and 1973 have been examined
more comprehensively than World war 11, and the data for these
wars is quite complete. Unfortunately, there is no way ¢to

transfexr this experience directly to the forces of the United




States, NATO, and the Soviet Union.

Nevertheless, it 1s possible to establish the approximate
range of values for casualty rates which have been experienced by
major combatants during wars of the 2¢th Century. These ranges
provide the best available basis for predicting casualty rates
for future combat of the same kind,

The following general statements may be made for
conventional combat in a major (non-nuclear) war or a regional
war in which the fighting is more or less continuous from start
to finish;

~-For the United States, Germany, the United Kingdom,
France, and Israel the average daily battlefield casualty rate
for a division ranged from 1.1% to 1.5%, and the average daily
casualty rate for the entire force ranged from 0.05% to 0.27%.

The high end of the range is represented by Germany in World Wag

II and Israel in 1973,

--German casuaity rates were higher than Allied rates during
World War II because the Germans were fighting a losing defernsive
war for the last two years. There is reason to believe that
German Army casualty rates in future combat would be comparable
to those posited for other NATO armies,

--For the Soviet Union the daily battlefield casualty rate
for a division ranged from 3.5% to 6.6% and the average daily
casualty rate for the entire force ranged from 0.12% to ©.24%.
There 1is no reason tu believe, however, that these very high

rates (compared to those of other combatants) will apply te

Soviet forces during future combat.




--For Arab armies, the daily engageme.t casualty raté ranged
frvom 1.9% to 3.9%, and the average daily casualty rate fcr the
entire force ranged from €.21% to 2.87%. There is reason to
helieve that casualty rates at tre low end of thes=a ranges will

be appropriate for future conmbat.




Chapter 4

PERSONNEL ATTRITION: TWENTIETH CENTURY RELATIONSHIPS

In this chapter some of the important characteristics of
personnel casualties in mcdern warfare are examined. Thecse
include the relationship of killed to wounded, impact of medical
care on attrition, disease and non-battle casualties, causes of
casualties, and the distribution of casualties by grade and

branch,

Relationship of Killed to Wounded in Battle

One of the most consistent relationships in battle statis-
tics has been that between killed and wounded in battle. In his
books on ancient warfare, Dodge noted that the standard relation-
ship in ancient battles was between 2.2 and 2.1 men wounded for
every man killed -- for the winners. For the losers he 'simply
states: "usual massacre."* In the casualty statistics for
Napoleon's wars «che relationship is similar to that in anti-
quity, but Dodge notes that the relationship of wounded to killed
in the German armies in the Franco-Prussian War was 2.6 to 1.@.**

Dodge undoubtedly did not distinguish between "xilled in

action™ (KIA) and "died of wounds® (DOW) as i1s done in

Compilations of m lern casualty statistics in most countries.

“Theodore A. Dodye, Alexander (Boston: Houghton Mifflin,
1899); Hannibal (Boston: Houcguten Mifflin, 1891), Caegar (Boston:
Hloughtoa Mi€flin, 1891), -

**pocdge, Napoleon,




Nor would this have made any difference in antiquity; men who
were hit generally either survived the battle or they did not.
About one in three on the winning side did not; two in three did,
However, it 1is evident from other sources that Dodye might have
been more discriminating. In a reference cited by Beebs & De-

Bakey* (Gunshot Injuries, by T. Longmore, Loudon, 1877) the

average relationship between wounded and kilisd in a number of

' wars between 1704 and 1871 is gaiven as about 4.<. We find from

official (S Army records for the Mexican and Civii Wars that the
relationship of wounded t6 killed was 3.72 and 4.55 respectively
in those wars, while the relationship of surviving wounded to Kia
and DOW was 2.18 and 2.38 respectively.

The figures in this section are based on the data ir 1z%le
C, "US Army Casualties in Wars of the 19th and 2¢th Centaries,™
which 1s a definitive compilation of the huttle 2nd nor-siille
casualties of US Army in all wars in which the Unized Ziatesz o3
been engaged since the first compiiatiocn of Jetsiled wedinal
statistic. in 1819. For wars before World War ¥:, abla C is
based almost entirely upon data in Beebe and DeBak., nd  Lave.**
In the light of the reliability of these authors, threir carefu)
reésearch in the medical archives, and their s.rotimes deliberate
deviations from the official {iyures, 1t is assumed that their
figures are accurate., The World VWar II figures are based upon the

official 1records, as «teflected in tue Army Almanac, and the

*Gilbert W. Beebe and Michael E. DeBakey, Battle Casuatties

(Springfield, Ill.: Charles C. Thomas, 1952), p. 34,

**Albert G. Love, War Casualties (Carlisle Barracks, Fa.:
Medical Field Sexvice School, TYJT]; Beebe and DeBakey, op, cit.

°
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World Almanac with some minor modifications based upon Beebe and

DeBakey. The Korean War figures are based upon cofficial data as
presented in Reister; the Vietnam War data comes from Neel,

Stanton, and, particularly, Thayer.¥*

Figure 26

wounded to Killed Ratios in US Wars

Ratio of Ratio of

wounded Surviving Wounded

to Killed to Battle Deaths
Mexican Wer 3.72 2.18
Civil wWar 4.5% 2.38
Spenish-American Wer 5.88 3.94
Philippine lansurrection 3.81 2.72
wWorld Wair I 5.96 4.10
Wlorld wWar I wW/c Gas 4,728 2 .88
World war 11 3.57 2.41
World war II w/o USAAF 4.25 2.77
Korean War - 4,92 3.56
Viet, am Wag 4.45 4.16

-~

F:gure 26 shows the ratios of the numbers wounded to the
numbsre Xilied in American wars of the 19th and 20th centuries
end the ratio of the surviving wounded to total battle deaths,
which includes thesz= who were killed outright and those who died

luter because of wounds in battie. Since consistent medical

*Acmv Almaa. - V3195w, World »2limanac (1985); Frank A,
Relstel, ﬁatrxn 'Axualrier and “Medical Statistics: US_ Army
pretienCc in tne Korean Wat (Hash;ngton, D.C.: The Surgeon
Ceneral, 1973): Spurgeon Wae:, Hedical Support of the US Army in

Vietnam, 1965-1378,. (nashingion, D.,.: Deparwment of the Army,
1973); Shelby L. Stantcu. Vietinam Order of Battle (Washington,
D.C.: US News Books, 1tgl); and Thomas C. Thayer, War Without

Fronts (Colorado Sprinc.i, Col.: Westview Press, 1985).




records for the US Army do not exist before 1819, the first war
on this list is the Mexican War, 1846-1848.

These ratios do not reveal any significant trends in rela-~
tionships between wounded and killed in battles until possibly
beginning in World War II. Otherwise, the relationship appears
to have been fairly steady over the course of history, and
certainly for most of the past two centuries,

Lethal weapons.have killed one man in battle for about every
four men wcunded.

Of those who are hi£ in battle by lethal weapons appproxi-
mately three men survive for every one who dies, when those who
die of wourls eventually are considered. The proportion of
survivors has increased in recent wars due to modern evacuation
and medical techniques.

The raw statistical data is not entirely reliable, For
instance, there 1is reason to believe that the killed i1 action
figures for the Union Army in the Civil war may be low, perhaps
by a factor of 10% to 20%. It is possible to use official
sources and arrive at very different figures for the Spanish-
Ametrican War. There are two sets of numbers for wounded in
action in the Vietnam War. One set includes all who were re-
corded at the aid stations. The other set inc’udes only those
who were evacuated from the aid stations for treatment and is 390%
gmaller. The lower figure ia used in this handbook.

Two sets of data are shown in Figure 26 for the US exper-

fence in both world War I and World wWar Il. This is because there




were special circumstances relating to the statistics which need
to be noted.

The raw data for World War I shows a ratio of wounded to
killed of 5.96, which is significantly higher than in most of the
other wars. This 1s because slightly more than one-third of the
total casualties, ov 72,773 casualties, Wwere caused by poison
gas, However, l2ss than 2% of the total gas casualties were
killed in action, and less than 2% of the survivors of gas in-
juries died of thelir gas-related injuries, I1f we deduct all of
the gas-related casualties from the World War I statistics, the
killed and wounded ratios for those hit by bullets or shell
fragments come much closer to the values experienced in other
modern combat.

In World War II the overall US Army figures show a low ratio
of wounded to killed, This is b-wcause a substantial portion of
the casua2lty figures are for the US Arwmy Air Forces. Only a
small proporticn of ailrcraft crews survived after being shot
down. Thus, .the USAAF had a much lower ratio of wounded to
killed than was the case tor the rost of the Army. wWhen  the
USAAF figures are strippud out of the totals, the US Army ground
casualties for World War I{ are very close to the normal ground
combat pattern,

‘“he data from the Spapish-fmervican War i3  particularly
suspeat, both because widely differing “official” statistics can

be ftound aud becausz the size ot the sample 1s swmall compared to

th2 Civ)l war and the world Wuins.




Records for both the Korean War and the Vietnam War include
substantial numbers of cases of individuals "Carded for Record
Only," or CRO, These are individuals who were treated, but who
were returned to dety immediately. These CRO cases have been
omitted from the statistics shown here for those wars. There may
be some relationship between this CRO phenomenon and the correla-
tion between «casualty rates ard non-battle injury rates to be
discussed later.

Adding to the problem for the Vietnam War was the large
number of perscnnel missing in action, for whom data is confusing
and still not complete. Those known to have died while in MIA
status and those still missing are shown as having been wounded
and then died of wounds. This assumption tends to degrade the
effects of modern evacuation and treatment with respect to DOWs.

These are US Army figures. Including the Marine Corps
casualties for our 2¢0th Century wars, however, would make little
difference, Air Iorce figures would be less consistent for the

reason discussed above,

Impact ot Improved Medical Care

Survivability on the battlefield has increased significantly
as a result of the tremendous improvemenis that have been made in
medicine in the past century. Figurce 27 shows for American walis
the  percentage  of survivors of hits, the ratio of non-battle

deaths to battle deaths {(LTA and LOW), and the ratio of dJdeaths

from disecasce tu duaths trom injurices.

Q




Figure 27

US Casualty Ratios Influenced by Medical Progress

Ratio of Ratio of deaths
Survivors Non-battle from disease
as percent to battle to deaths from
of hits deaths injuries
Mexicarn War 69 7.3¢ 27.8@
Civil War 7¢ 2,27 21.29
Spanish-American War*# 80 13,34 16.65
Philippine Insurrection* 73 3.15 4.59
Werld War 1@
(w/0 gas casualties) - 74 1.43 11.64
world war Ii
(ground forces onlv)* 73 0.36 .28
Korean War 78 @.13 @.23
Vietnam War 76 ¥.24 G.24

*Ratios influenced by tropical climate

¥tMalaria epidemic

@Influenza epidemic

All three of the ratios skhown in Figure 27 indicate that
improvements in military med.oire have caused a drewmatic increase
in survivability on the wattlefiild. The percentage of personnel
who get hit and survive has inureased since the Mexican War, and
the significaince of this ircreasz is explained below. It is also
evident that the proportion cf toval casualticvs couse. Ly disecasc
has decreased significantly.

Wwhil2 the trxend to increasel survivability 1is c¢lear, <the
figures su.wre In the fiyst colun of  Figu e 27 wight be
interpreted  to mean that the eticct ol fmpruvem nts n wedicine
and battlefi1e 4 evacuation s rnolatively ansiygnificant, The
chances ol purviving a hit 14 Loe M:xican War and (Civil wWar werc

69 to 70 purcent, and the chaaces ¢f surviving a  hit  an the

Korean and  Vietnam wory wate 76 W6 /B percent  only, a modest
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improvement, This comparision fails to consider, however, two
fundamental attrition facts.

First, almost exactly one casualty in five (19 to 21
percent.) has been killed outright in all of our wars. (The lower
percent shown for the Civil War is simply one more reason for
believing -- as noted earlier -- that the official Civil War
statistics have cmitted approximately 10,008 soldiers kilied 1in
action.)

Second, approximately 65 percent of all of those hit on the
battlefield suffer trelatively minor wounds ard will almost
certainly survive even without medical attention.

This means that approximately 15 percent of those whc are
hit on the battlefield aze seriously wounded and are likely to
die without medical care, Figure 28 shows how these seriously
wounded men have fared in our wars,.

When the survival rate for the seriously wounded group is
considered separately, the trend to greater survivability is
indeed significant.

We can, as usual, discount the totally unrealistic figures
for the Spanish-American War. Also, the proportion of the
seriously wounded who survived in the Civil Wwar was probably

closer to 25% than 36% becausc ot the apparent discrepancy 1in the

KIA figures for that war. “Th2 figures for Vietnam, like those
for Wworld War 1I, are slightly depressed by the higher incidence
of infection in tropical climates,. Otherwise the trend is  a

dramatic testimonial to the improvements in wodern medicine and

battlefield evacuation. Less than a quarver ot the seriously
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wounded survived in the Mexican War; approximately three-quarters
of them survived in the Korean and Vietnam Wars,

The effects of improvements in modern medicine are also
clear from the decrease in the ratios of non-~battle to battle
deaths and disease deaths to injury deaths from the Mexican wér
through the Vietnam War, also shown in Figure 27. With the
exception of the Spanish-American War and the Philippine
Insurrection, these ratios decrease steadily until the Vietnam
War., The Spanish-American War anomaly is explained by <he
malaria epidemic which nearly destroyed the US Army expeditionary
force in Cuba. The Philippine Insurrection figure may be
understood also as an indication of a higher incidence of disease
and infection in the tropics than in temperate climates., This
explanation may account also for the very slight increase in the
ratio of non-battle to battle dead between the Korean and Vietnam
War.

Another example of the effect of improving standards of
medicine in the past century is tc be found in Figure 29, which
shows the relationship of disease and wounds in s1X wars between
1854 and 1918§. The relative importance of disease as a cause of
casualcies has declined significantly. Although the ratios are
not exactly comparable, this is the same trend illustrated by the

ratios of non-battle to battle deéths shown for American wars in

Figure 27.




Figure 29
Ratio of Sick to Wounded in European Wars*

Sick to Wounded

Ratio

Crimean War (1854-5%6)

French Army 9.06

British Army 7.90
ltalian Campaign (1859)

French aArmy 6.59
Austro-Prussian wWar (18665

Prussian-Arnmy 4.67
Franco-Prussian War (187@-71)

German Army 4.82
Russo-Japanese War (19084-05)

Russian Army 2.37
World War I (1914-18)

Russian Army 1.32

French Army 1.25

German Army g4.92

*Source: Great Soviet Encyclopedia (Moscow, 1928), p. 286.

Medical studies of our three most recent wars testify to the
ilmpact of improved medical care and evacuation and explain some

apparent anomalies. The following guotation from Medical Support

of the US Army in Vietnam explains why the survivability ratio

for Vietnam was lower than for the Korean war.

The hospital mortality rate ( for wounded
between January 1965 and December 1978) was
2.6 percent %for Vietnam) cumpared to 4.5

percent in World War 1@ and 2.5 percent in
Korea. The very slight increase in hospital




mortality in Vietnam over that in Korea was a
result of rapid helicopter evacuation which

brovght into the hospital mortally wounded

patients who, with earliexr, slower means of
evacuation, would have died en route and

would have been recorded as KIa (killed 1in
action). Assuming that most of those
patients who died within the first 24 hours

in hospitals belong in this class, the rate
would be much closer to 1 percent.*

This also is almost certainly the principal reason why there
waﬁi a slightly lower proportion of survivors in World War 1II
compared to World War I.

Finally, there |is a general rule of thumb for estimating
returns to duty from casualties. For each 10¢ personnel
casualties (battle casuvalty, disease, or injury) 75 will be
returned to duty at the end of 20 days at a rate of five per day
between the 6th and 20th days after admission, and 25 will never
be returned to duty as a result of death, evacuation to the Zone
of the 1Interior, or discharge. This will vary widely from
situation to situation, depending in large part upon the theater

evacuation policy. 1t does, however, provide an initial basis

for analysis of personnel attrition.

Disease and Non-Battle Injuries

Four considerations affect the disease rates of a military
force: (1) the seascn of the year in temperate climates; (2)
tropical climate; (3) quality of medical care; and (4) incidence

of battle casualties.

In northern and northwestern Eurxope and the northern United

*Neel, op. cit.




States, the hospital admission rate for disease is approximately
twice as high in early winter (about @.30% per day in December
and January) as in summer (about €.15% per day in June, July, and
August) . This seasonal variation almost disappears in subtropi-

cal and tropical regions.

In tropical climates, however, the disecase rate throughout

the year is approximately 1.35 times the average rate for

temperate climates. In other words, if the average disease
admission rate per day in a temperate climate is about @.22%, the
average rate in a t:opicai climate will be about €.30% per day.

The effect of high gquality, sophisticated medical care upon
disease death rates is shown in Figure 27. While admissions to
hospitals are not greatly affected by the quality of medical care
(with the exception of the effect of malarial suppressants such
as quinine and atzbrine upon malaria admissicns in the tropics),
the length of hospital stay and the number of deaths from illness
are reduced sharply when guality medical care is applied.

Regardless of the other effects upon discase rates discussecd
above, there 1is a «clear and consistent correlation between
disease rates and battle casualty rates in the combat zonc, The
following quotation from Beebe and DeBakey is relevant:

It is of the nature of man to react with his
entire i .ng to strong stimuli. I1f{ men are
placed .- ( combat situation their attrition
is no. well estimated by adding a casualty
rate to their previous rates of nonbattle
causes. Life under combat conditions will
interfere with preventive measures otherwise
congidered rcutine and effective, will
transform anxiety into somatic symptons,
particularly those referrable to the gastro-
Intestinal and cardiovascular systems, and
may bring new risks of diseasc and non-battle
injury.




That ponbattle attrition depeuds upon combat
is well established, but the numerical

relationship is not one which can be
spocified for all places and for all times.

Environmental circumstances and the previous
erxperience of the troops shape the
relationship in myriad ways. The most
uniforrm and strongest of these relationships

is the vcorrelation between wounding and
psychiatric breakdown in combat troops..,.*

As noted 1in the zbove quotation from Beebe and DeBakey,
there 1is alsc a noticeable rise in non-battle injuries (as op-
posed to disease) when a unit is suffering. battle casualties.
Otherwise, there 15 no apparent relationship between non-battle
injurics and either disease or Dbattle casualties. In the
American wars of the 19th and 20th centurxies, the hospital admis-

ion rate for non-battle injuries has been quite constant, about

4
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@.03% per day, with deaths about €.801% per day.

Some rules of thumb have been developed for estimating
disease and non~battle injury rates in a cowbat theater. while
these estimating rules are based mainly on US experience, they
are applicable generally to all modern armies.

1. The daily non-battle loss rate for a unit not in combat

in temperate climates will be as follows:

January 0.30% May 2.18% September 0.21%
February 0.27% June g.15% October 0.24%
March 2.24% July 0.15% November 0.27%
April 0.21% August €.18% December ¢.39%

2. The daily non-battle casualty rate for a unit not in

combat in a tropical climate will be €.30%.

*Op. cit., pp. 27-28.
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3. For a unit in combat, the daily non-battle casualty
b rate for a wunit not in combat will be increased by an amount
equal to 20% of the projected bhattle casualty rate.
Causes of Casuvalties
b There have been major chanyes in the causes of casualties
over the last 150 years. Prior tc the middle of the 19th
Century, nearly half of all casuaitizs were caused by artillery.
b Then, for the three major wars of the mid-l19th Century (American
Civil wWar, Austro-rPrussian War, and Franco-Prussian War) artil-
lery caused barely ten percent of the casualties, while infantry
d small arms (almost entirely the conoidal buliet of the rifled
musket) inflicted nearly ninety percent of the losses.
By the early 28th Century, hcwever, the relizvionship of the
v lethality of small arms and artillery in terms of casualties i
caused had more than returned t¢ the pre-Civil War situation. 1In |
fact, as shown in Figures 39 and 31, artillery and mortar shell
4 fragments caused nearly seven out of ten WIA and DOW in World War
I. The increased effectiveness of artillery was because of the
abilitf of the artillery to fire eftfectively -~ while out of
® range and observation by hcstile infantrymen -- using indirect
fire techniques.
e
]




Figure 30

Causes of Wounded in Action for 2@th Century Wars
(US only)

Percent of WIA caused by

Mines &

Small Shell Booby ToxXic

Arms Fragments Traps Gas Other
World wWar I 19 46 - 32 3 .JZ
World war I w/o gas 28 68 - - 4 AS
World War 1I 32 53 3 - 12
Korean War 33 59 "4 - 4
Vietnam War 51 36 11 - 2

Figuze 31

Causes of Died of Wounds in 2#th Century Wars
(US only)

Pexcent of DOW caused by

Mines & .f

Small Shell Booby Toxic ;

Arms Fragments Traps Cas Other -

World War I 18 71 - 9 2 5
World wWar I w/0 gas 28 783 - - 2 R
World War Il 29 €2 4 - 14 :
Korean War 27 61 4 - 8 B
Vietnam Wat 16 65 15 - 4

If we assume that the proportions of those killed in actilon

by different causative agents (for which data is not available)

were approximitely the same as for those dying of wounds, then

the percentages of those hit by artiliery or mortar shell {rag-

ments were approximatcly as shown in Figure 32 for the four major

US wars of the Zdth Century:




Figure 32

Proportion of Battle Casualtles Caused by Artillery
or Mortar Shell Fragments

World War I 50%
World War Ii 5%%
Korean War 59%
Vietnam war 40%

The reasen wny the proportion of artillery casualties was sc
mu<h higher for world War I was the veliance of the combatants
upon artillery in dealing with the trench warfare stalemate of
that conflict. The inability of either side to achieve majcr
breakthroughs wuntil near the end c¢f the war greatly inhibited
maneuver and the employment of weapcons other than artillexy.
51nce most rof the toxic gas used in the war was projected hy
artillery shells, it c¢ould be considered that the proportion ¢f
all casualties caused by artillery in World War I was actually
between 75% and 79%.

Bow do we explain the lower proportion of casualties caused
by artillery in the Vietnam War?

World Wars I and 1] and the Korean War were conventionél
wars, fought between traditiconal armed forces with the wmost
sophisticated weapons available at that time and in accordaoce
with doctrines keyed to those weapons. The Vietnam War was a
very different sort of war, The guerrilla nature of the actual

combat engagements unquestionably has been overemphasized, since

much of the fighting was between the conventicnal US and South

Vietnamese armies on one side and the conventional Nortn Vietna-

mese Army on the other. Unlike other wars, hcwever, there was no

front line, and the manner in which the conventional forces were




empluoyed was such that there were no large formation battles
involving divisions and larger organizations. Most combat en-
gagements were bhetween companles and platoons. Only seldom were
full battalions and brigades (or reyiments) employed convention-
aliy against each other, The engagemerts were relatively brief
and without the lengthy artillery preparations typical of other
28th Century conventional conflicts which involved linear tac-
tics. The Americans and South Vietnamese were supported more-or-
less traditionally by a substantial amount of artillery. The
North Vietnamese had a much lower proportion of artillery, al-
though their mortar support was ample. The fact that under these
conditious even as wuch as 40% of the casuwalties inflicted wupon
the American troops came from hostile avtiliery and mortars is
sumewhax surprisiug. The proportion of North Vietnamese

vasualties caused by US artillery was undoubtediy much higher,

Cagsuvalties by Branch of Service

Figute 33 shows the distribution of casualties among the
compat arms and the ron-combat services in the major US wars of
the 24th Century.* A more detailed breakdown of the World War 1
statistics will Dbe found in Table D, “US Army World wWar I
Overseas Strengths and Casvalties by Branch and Rank,” and
similer detail oun World wWar Il will be found in Table E, "us
Army Wourld War II Overseas Strengths and Casualli’es by Branch and

Rani."

3 A

*Excepting  +the Vietnam War. The battle casualties ol the
Vietnam ¥ax have not yet been analyzed by arm/branch.




Figuxe 33

Percentage of Casualties by Branch for
American Wars of the 28¢ch Centutry

world wWorld

War 1T Wer Il Loreca
infantry 87.9 0.3 83.8
Armor ¢.2 1.5 2.5
Artillery 4.3 a2 6.9*
Engineer 3.2 3.6 2.3
Aix Defenre - i.@ *
Medical 1.8 2.9 3.4
Qthex .8 2.2 1.4

*artillexy and dir Defense were combined in the Korean
Wax. '

It is evident that the Infantry has suffered the highest
propertion of casualties by far.

The relatively low proporticr of Armor casualties in both
wars mav be misleadino unless the reasons are explained. In
Wworld war Y, tank warfare w«a4s just beginning, and only a small
proportion of the ALF was i the Tank Corps. 1In World War II the
proportion of Armor troops, and of casualties, was contgiderably
higher in the European vheater in the closing months of the war
than this average might suggest. There was relatively little use
of armor in operations against the Japanese in the Pacific and
Asiatic theaters, The small proportion of deployed Armor forces
in the Korean and Vietnam wars is reflected also in the casualty
ste~istics for those wars,

" A better perspective on the extent to which Armor casualties

cculd be expected in a future war in Europe can be obtained from

the fact that Armor branch personnel mace up only 1.4% of the

average strength deployed overseas in World War 1II. However,




the percentage of deployed Armor personnel, who were casualties
in ona year was 17.6%, second only to the Infantry, with 26.4% of
deployed strength becoming casualties in a year.
Figure 34
Hypothetical Force and Casualty Relations by Branch
19849c and 1990s

Percent of Prrcent of Percert of
Theater Strength Branch Casualties Casualcties

Infantry 15 26.0 55.¢
Armot 1.9 18.0 27.9
Artillery 8 5.0 6.5
Engineer 10 2.9 3.5
Air Defense 12 1.0 2.0
Medical Dept. 1¢ 2.5 3.5
Other 35 @.5 2.5

Figure 34 shows the possible general allocation of forces by
principal branches 1in a hypoihetical wat in Eurospe in the late
198@s or 199¢s. This shows Infantry troops comprising cnly 15%
of theater forces (instead of about 22% as in World war 11},
Armor trcops making up about 10% of the total (instead of 1.4%),
and approximate allocations of the remaining 75% among Artillery,
Engineers, Air Defense, Medical Department, and other branches.
It is assumed that each branch will suffer approximately the same
proportion of casuvalties as it did for World wWar 11. On this
basis the two direct fire combat arms (Infantry and Armor) would
have about 82% of the total casualties, about the same as the 84%
they had in World war II. But in this hypothetical war Armor
troops would incur about one-third of the total Infantry-Armor

Casnalties,

The direct fire combat arms comprise only about one-quarter

of the forces deployed in a combat theater, but they incur over




86% of the casualties. The non-combat support and service arms
(with the notable exception of the Medical Department) comprise
about one~third of the forces deployed in a combat theater, but

they incur only slightly more than 2% of the casualties. In
between these groups is the Artillery, comprising somewhat less
than 10% of the deployed forces and incurring somewhat more than

5% of the casualties.

Casualties by Rank

Figure 35 provides data on officer casvalties in relation to

enlisted casualties for American wars of the 2¢th Century.

Figure 35

Relationship of Officer-Enlisted Casualties

American 20th Century Wars

Pexcent Percent

Officer Enlisted Men
World War I _ 6.6 93.4
World War II (All Army) 10.4 89.6
World War II (Less USAAF) 6.1 93.9
Korean War 5.0 95.4
Vietnam War (Killed Only) 16.9 89.1

Casualties for officers are almost directly proportional to

their relative strengths in the theater of operations, In World

War I, where officer leadership was exercised most conspicuously
by leading troops irto costly assaults against fortifications,
officer casualties were substantially higher proportionately than
enlisted casvalties, particularly in the Infantry. 1In World War

II officer and enlisted casualty rates in the Infantry and Armor

branches were almost identical, except among lieutenants, where




the officer «casualty rate was considerably higher than the
enlisted casualty rate, The loss rate for Artillery officers is
consistently higher than that of Artillery enlisted men in bcth
wars., This is because of the exposure of forward observers, who
usually are lieutenants, tc hostile aimed fire,

The breakdown of officer casualty rates by rank is shown in
Figure 36, which 1is based on Beebe and DeBakey.* This shows
clearly the high proportion of losses among lieutenants.

Figure 26

Relative Battle Casualty Rates for Officers
by Rank, World war I1I

Percentage of Rate for all Officers

General or Field Grade 35%
Captain 53%
First Lieutenant 145%
Second Lieutenant 204%
Warrant Officer 8%

The rates and relationships for casualties which have been
discussed in this chapter and the preceeding chapter have all
been based on data from major conventional wars. In the 20th
Century these major wars have included large forces engaged in
more or less continuous combat over large areas. The major
conventional wars did include smaller military operations, such
as raids and rescues, and they did include rebellions, guerrilla
warfare, and insurgencies. However, the casualty experience from
these lesser forms of combat has been lost in the overall

casualty data which has emplasized primarily combat between two

large "regular" armies. In orxder to provide some understanding

*Op. cit,, p. 46.
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of these lesser forms of conflict, the next chapter treats
casualty experience for selected engagements from less than major

wars since 1945.




Chapter S

PERSONNEL ATTRITION: MINOR CONFLICTS SINCE 1945*

There have been no major wars since 1945, but there have
been a large number of lesser conflicts. d few of these lesser
conflicts were significant regional wars, such as the Korean Waf,
the Arab-Israeli Wars, the Iran-Iraq War, and, 1in its later
stages, the Vietnam War. However, a large number of these post-
1945 conflicts have B;en relatively minor conflicts, such as
raids, rescues, inverventions, or insurgencies.**

These 1less than méjor wars have flourished because of
nuclear deterrence, superpower rivalry, and Third Worid
instability. The existence of relatively balanced nuclear forces
discourages the US and the USSR from direct confrontation and
major war. Although this mutual deterrence discourages major
wars between nuclear powers, it appears to have encouraged the
lesser forms of warfare. In this climate, the USSR has
encouraged wars of national liberation designed to spread Soviet
influence by taking advantage of poverty and discontent in less
developed nations, Econcmic problems coupled with political

authoritarianism in some of these nations has trought about a

large number of insurgencies, rebellions, and minor hostilities.

*This chapter is based on HER9O Report No, 118,
Casualty Estimates for Contingencies (Faicvfax, Va.: HERO, 1986),

** HERQ has tentatively identified 300 post~1945 conflicts.
This 1list 1is being refined, and the number of «conflicts will
change as a result of this process. A complete list of these
.conflicts with some descriptive information about each conflict
will be published by HERO in 1986.




These minor conflicts are likely to continue to occur in the
future, It 1is 1important, therefore, to understand how the
attrition experience in minor conflicts compares with the rates
and relationships experienced in major conventional warfare, such

as World war I1I.

Classification of Post-1945 Conflicts

In order to establish a basis for research into casualty

experience in these minor conflicts since 1945, HERO examined a
sample of 48 post-1945 conflicts and classified them into four

groups. This was accomplished by plotting the 48 sample

conflicts by intensity and duration. The duration of the

conflicts ranged from one day to over 25 years. The operations

were assigned to one of four intensity categories as shown 1in
Figure 37.
Figure 37
Combat Intensity Levels

Combat Intensity Level 1: Absence of combat but occasional
inadvertent violence,

Combat Intensity Level 2: Sporadic and intermittent combat
involving small numbers of
combatants.

Combat Intensity Level 3: Frequent combat involving 'large
groups of combatants with
relatively few pauses and
periods of intense combat.

Combat Intensity Level 4: Continuous combat involving large
groups of combatants with
relatively few pauses without
some combat activity.

The plot revealed some definite groupings which were helpful




in understanding the nature of post-1945 warfare. Figure 38 is a

schematic of plottad points. Four groups emarge clearly.

Figure 38

OURATION-INTENSITY PLOT OF CONFLICT GAMPLE

Wars

Minor Exlended
Hostilities fnsurgencics

~tferemre—— Po8CEkE2DING OPErations aumage—

There was a distinct group of operations without sustained

violence or combat and with various durations. These were
peacekeeping operations and shows of force in which combat had
not been intended but in which violence may have occurred
inadvertantly.

There was a significant group of conflicts which had
involved sustained combat short of conventional war and which had
lgng durations (ail had lasted over one year and many had lasted
five yeafs or more). . These were insurgencies which were
sucqessful enough to last beyond the initial stages, They were
called extended insurgencies.

There was a small group of fairly short durationm, high
intensity operations. These were wars, such as two of the Arab-

1sraeli wars and one India-Pakistan War.




Finally, there was a group of operations clustered at

intensity levels 2 and 3 and of relatively short duration. These
were a conglomerate group of different types of operations:
raids; interventions; rescue missions; abortive rebellions, and
brief (mostly failed) insurgencies. The major characteristic of
these operations was that they were constrained in scope,
participants, and duration; They often led to decisive results,.

These were called minor hostilities.

The 73-Engagement Data Base

The classification scheme for minor conflicts was used as a
guide to perform detailed research on casualty experience. A
sample of 81 engagements was researched, Subsequently, six
engagements were omitted £rem the final sample for analysis
because insufficient casualty data was available to permit a full
analvsis. Two other engagements were omitted because they
involved mass capitulations and biased the CMIA data. The final
sample used for analysis has the composition shown in Figure 39,

Figure 39
Composition bf 73-Engagement Data Base

Engagements from;

Small Extended Minor

Wars Insurgencies Hostilities Total
8l-Engagement Data
Base 23 31 27 81
Poor Casualty Data -3 -3 0 -6
Mass Capitulations [] [} -2 =2
73-Engagement Data
Base 20 28 25 73
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The 73-Engagement Data Base was compiled to provide insights
on casualties suffered by sophisticated, modern armed forces
engaged in minor conflicts. Casualty data was collected only for
the "modern" Western-type forces. Conflicts which did not
include the US or its allies were excluded. Conflicts in Europe
and Northeast Asia were also excluded, The US experience in
Vietnam was excluded, although engagements involving Australian
and New Zealand forces in. Vietnam were included. The intent was
to analyze engagements which were representative of the kind of
minor conflicts in which the US itself might become involved.
The combat engagement was selected as the unit of analysis to
permit identification o©f casualty experience during actual
combat.

The 73-Engagement Data Base provides reasonably good
information on the eight variable factors affecting combat shown
in Figure 40.

Figure 46
Circumstantial Variables for Casualty Rate Analysis
Terrain
Weather
Surprise
Posture
Air Superiority
Insertion Means
Opposition to Insertion
Organizational Type

The 73-Engagement Data Base does provide accurate

informaticn on casualties by kind. It .is possible to

differentiate among KIA, WIA, and CMIA, and the sum of these
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three, Total Battle Casualties (TBC). Except for US data there
is no distinction between KIA and died of wounds (DOW), and the
KIA figures include DOW, The 73-Engagement Data Base does not, ®
however, provide useful information on grade, branch, or role
(combat vs. support) of the c;sualties. (
From an analytical viewpoint, the 73-Engagement Data base ‘
has some imperfections. It is neither random -nor representative,
It is small compared to the total number of combat engagements
(8,000 plus) estimated to have occurred in conflicts since 1945. ¢
While the sample size doés meet the minimum size to assume, for
statistical analysis, an underlying normal distribution, it would
be better if a larger sample were available,. The casuvalty data ¢
is widely dispersed, and the means of the various sub-~samples are
not particularly wuseful to describe the casualty experience.
However, the 73-Engagement Data Base appears to be homogeneous ¢
enough to warrant using it as a whole, and it is the only data
base currently available for analysis of casualty experience 1in
post-1945 minor conflicts. A complete list of the 73-~Engagement b
Data Base is in Appendix 5.
Analysis of Engagement Data Q
The mean daily casualty rates for TBC, KIA, WIa, and CMIA
for the 73 engagements are shown in Figure 41.
Figure 41 ‘
Casualty Rates from the 73-Engagement Data Base
Mean Daily Casualty Rate - %
TBC KIA WIA CMIA ‘
Mean Rates 2% 7.5 T.3 0.2
|




In the sample, 22% of the casualties were KIA; 70% were WIA;

and B% were CMIA. The ratio of WIA to KIA is 3.76.

Casualty Rates versus Unit Strength

The data on Total Battle Casualties was analyzed with re-
spect to both strength and duration, With respect to unit

strength, the findings are shown in Figure 42.

Figure 42

Total Battle Casualty Rates by Unit Strength

Unit Nunmnber of Mean Daily
Strength Class Engagements Casualty Rate
N %
lesg than 3040 14 S.0
3¢1-600 15 3.2
601-1,000 13 2.3
l,¢01-2,500 17 1.3
over 2,5G0 14 1.2

The casualty rates in the 73-Engagement Data Base show the
same relationship between strength and size as has been experien-
ced in more extended combat in major wars. The smaller the unit,
the higher the casualty rate, This relation obviously goees
beyond the geometry of exposure to the phenomenon which has been
described above as “"friction in combat.® Regardless of the
explanation, the effect is real and occurs cornsistently in all

combat.

Casﬁalt) Rate versus Duration

Figure 43 shows the relationship between total battle

casualties for various classes of engagement duration.




Figure 43

Total Battle Casualty Ratios by Engagement Duration

Number of Mean Daily

Engagements Casualty Rat=
Duration Class (Days) N 2
1 37 3.8
2 13 2.3
3 -5 8 1.3
6 - 14 8 0.8
Qver 18 . 7 g.1

An interesting variation is achieved if a different cri-
terion 1is applied to ass;gnment of duration for short engage-
ments., The original rule for the sample was to assiqgn a duration
of one day for all engagements lasting a part of a day. 1f a
finer screen is used to permit an engagement duration of a half
day, the results are somewhat different. For each engagement
whose duration is reassigned from one day to a half day or from
two days to one day, the daily casualty rate doubles. Figure 44
shows the difference for the 73-engagement sample when this

reclassification is accomplished.

Figure 44

Total Battle Casualcy Rates by Alternative Duration Classes

Number of Mean Daily
Engagements (asualty Rate
Duration Class (days) N %




For both of these data sets, there is a definite relation-

ship between duration and casualty rates. The longer the engage-
ment the lower the rate, This effect is most pronounced for the
engagements longer than five-days (which probably should not have
been classified as engagements in any case). For an engagement 5f

five days or less, the casualty rates still are higher for a one-
day engagement than for a five~day engagement. Whether this
means also that rates are higher on the first day of a mditi-day
engagement than on subsequent days cannot be inferred with
confidence from this data'sample.

The value of placing a finer screern to develop the alterna-
tive duration array is questionable, War functioas on a daily
basis. The basic reports are daily reports; support activities
operate or a daily basis; and planners think in terms of days.

The wvery short engagements which were classified as lasting a

half day were all concluded in that same day. As far as nedical
care or replacements are concerned, it does not matter whether
the rates were for a half day or a day. From the planners’
viewpecint that engagement lasted a day, even if it was all over
from the participants' viewpoint in a few minutes or hours,
Commanders ~and staffs cannot forecast the length of the engage-
ment in advance and must estimate the number of "days" of medical

support and replacements to be provided in any case.

Captured/Missing in Action

Data on CMIA from the 73-Engagement Data Base is important

because such data is not normally available in much detail at

levels below divisions. The overall CMIA proportion of the total




casualties 1is 2.7%, and CMIA were reported in oniy 9 of the 73
engagements. These nine engagements do not display any definite

pattern of influence by any circumstantial variable, No CMIA
were reporced for 64 of these engagements.

Two engagments which were omitted from the 73-Engagement
Data Base do show large numbers of CMIA. These were the Indian
Invasion of Goa in 1961 and the Bay of Pigs Invasion, also in
196i. 1In the Goa invasion, 1,189 CMIA were reported out of total
battle casvalties of 1,303; this CMIA figure includes the WIA
also. At the Bay of Piés, the CMIA were 4,801 of 4,888 total
battle casualties, all out of a strength of 7,195. In both of
these cases the CMIA figures resulted from a massive capitulation
of one side,

Overall, CMIA does not appear to be a major or a consistent
factor in these kinds of engagements. This may be partly because
CMIA are not reported, or it'might be because the less sophisti-
cated force either does not take or does not Kkeep prisoners, A
major reason, however, may be that the modern forces engaged in
these relatively short combat operctions consist of well trained
professionals who do not operate in such a way as to incur a

large number of prisoners or MIA,

Casualties by Circumstances of Combat

in order to provide casualty rates for wvarious sets of
combat circumstances, the 73 engagements were classified accord-

ing to the eight circumstantial variables shown in Figure 44,
Total Battle Casuvalty (TBC) rates were calculated for each of the

types of engagement within each category. The results are
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presented in Figure 45, Three numbers are given in Figure 45 for
@ the sophisticated forces in each engagement category: the number

of engagements in a particular class; the mean daily total battle

casualty rate; and the ratio of wounded to killed.




Figure 45

Casualty Data by Circumstantial Variables

Numberx Mean Daily Wounded to

of TBC Rate Killed
Terrain Type Engagements % Ratio
Flat 17 3.8 3.44
Rolling 16 2.1 3.41
Rugged 21 2.9 3.94
Urban . 19 2.5 4,09
Weather Type
Cold 6 3.0 3.54
Temperate 23 3.6 3.66
Hot 44 2.9 3.99
Surprise
Surprising 20 1.5 2.87
No Surprise 43 2.1 4,25
Being Surprised 10 6.6 3.10
Posture
Attack o0 2.4 3.84
Defend 13 3.3 3,55
Air Superiority
Superiority 47 2.5 3.82
Ko Superiority 26 2.8 - 3.64
Insertion Means
Overland 51 2.2 3.81
Parachute 9 2.3 2.30
Air Landing 4 g.¢6 3.00
Helicopter 4 7.7 1.47
Ship 2 * ¢
Unknown 3 7.1 6.50

Opposition to_Initial Entry

Opposed 56 2.7 1.84
Unopposed 12 g.8 1.74
Unknown 3 7.1 6.50
Organizational Type

Foot ' 4 5.4 3.76
Foot, Motor-Mech 5 1.9 3.53
Motor-Mech w/armor 37 2.4 3.87
Airborne 24 2.4 3.32
Special QOperations 3 2.6 1,50

*Less than #.5%




Daily Engagement Total Battle Casualty rates dJo vary from

] the mean when related to the eight circumstantial factors. The
mean TBC daily engagement casualty rate for the entire sample is
2.6% per day. Casualty rates below 1.8% or above 3.,4% are
] considered to vary significantly from the mean. On this basis,
the sample shows the following with respect to engagement
casualty rates:

b 0 Terrain exercises a slight but clear effect on the

casualty rates, The rate for flat terrain is significantly

higher than the mean, presumably due to lack of cover and
P concealment. The effect of rugged terrain in reducing the cas-

ualty rate is large but not necessarily significant,

o Weather has some effect. The mean casualty rate for
B engagements in hot weather is lower than the mean for the entire

sample, and this is consistent with experience in major wars,

Although the mean for engagements in cold weather is higher than
the sample mean, the number of cold weather engagements is too
small to permit drawing a definite conclusion from this,

o Surprise has a great effect on casualty rates,
When one side achieves surprise on the other side, the casualty
rate for the side being surprised is significantly higher than
the mean, This 1weans that forces entering on this kind of
b military operation must take due precaution against being
surprised. When the one side achieves surprise, 1its casualty
races are significantly lower than the mesa. Surprise is a major
) factor affecting casualty rates in this kind of operation.
o] Posture has an effect on casualty rates. The mean

casualty rate for forces in defense is higher than the mean rate

[
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for forces in the attack. Three of the 13 defensive engagements

were ambushes, and two were Argentine air attacks on British
ground forces in the Falklands in which the British had very high
casualty rates, Only three of the 13 defensive engagements had
rates below 0.5%. One enduring feature of historical combat 1isg
that the dJdefender's casualty rates have been higher than the
attacker's casualty . rates, This data suggests that the
defender's tendency to have higher casualty rates 1is true of
these minor conflict engagements as well.

o} Air Superiority was not a factor in sophisticated

force casualties whether the sophisticated force had it or noct.

There were no engagements in this sample in which the less

sophisticated force had air superiority, and so the impact of
effective air attack on sophisticated force casualty rates has
not been measured.

O Means of Initial Entry into the engagement does show

some significant differences 1in casualty rates, gEntry by
helicopter leads to significantiy higher than average casualty
rates, but the mean of this small sample is influenced a great
dea)l by the Mayaguez Incident in which there were numerous
casualties from a single helicopter crash. Entry by air landing
demonstrates significantly lower than average casualty rates,
Although the sample is very small, it is apparent that entry by

ship was a particularly safe method.

o] Opposition to entry is also a factor. Achieving

unopposed entry 1led to significantly lower casualty rates than

entering in the face of active opposition. This is related to




the desirability of achieving surprise.

o Organization Type does not appear to have an impact

on casualty rates. The mean rate of all groups are close to the
sample mean rate except for organizations in which foot elements
were predominant. Eight of the nine engagements in which fogt
elements participated took place in 1945 and 1946 in 1Indochina
and Greece, and these had high daily casualty rates. Airborne
units were used iu 24 engagements which involved 97‘E parachute
assaults and 3 air landings. Airborne units may be used in
contingehcy operations bécause of their elite status as well as
their special qualifications. Most units involved in this kind
of operation are motorized or mechanized infantry with some
armor, and the results of this analysis suggest that having some

form of vehicular mobility is desirable.

The Wounded to Killed Ratio

Another statistic of interest is the ratio of wounded in
action to killed in action, The wounded to killed ratio for the
entire sample of 73 engagements is 3.76. This is consistent with
experience in combat engagements in major wars since 1848. There
are some variations with respect to the circumstances of combat
which are worthy of note. The variation in the wounded to killed
ratio 1is considered significant for values above 4.5¢0 and Dbelow
3.00.

o Terrain, Weather, Posture, and Air Superiority do

not have significant impact on the wounded to killed ratio.

o) Surprise does have an impact on the wounded to

killed ratio, When forces achieve surprise they have a




significantly lower wounded to killed ratioc than otherwise.

o0 Insertion Means does show some variation 1in the

wounded to killed ratio. Both parachute assault and helicopter

entry show significantly lower than average wounded to killed
ratios; this means that a much higher proportion of casualties in

these kinds of entries are killed outright than is usual.

v Opposition to Insertion does have an impact on the

wounded to killed ratio. when entry is uncpposed, the wounded
to killed ratio is significantly lower than the overall ratio.
The wounded to'kilied ratio is affected much less by the
circumstances of the combat than is the casualty rate itself.
Under most conditions, it can be expected that three to €four

wounded will occur for each KIA,.

Composite Terrain & Weather Casualty Rate Matrix

The tendencies of casualty rates to vary according to the
various circumstantial factors are different if the effacts of
more than one factor are combined. Unfortunately, the 73
'engagement data base does not provide a large enough sample to be
able to do this for all of the eight factors evaluated. It 1is
possible, however, to combine two factors to produce a composite
matrix,

Terrain and weather are two important factors in planning or
interpretation of this kind of combat. The terrain and weather

matrix combines two of the environmental factors which are

determined primarily by the location of the engagement. For an

actual or projected engagement the terrain and weather can be

predicted very well, and so can the average casualty rates to be




expected (providea the engagement sample ic a good predictor).
Figure 46 shows the f-ormat of the terrain and weather matrix
aid the number of engagements in each cell, 'he number of
engagements in each cell is not very large, and some cells have
too few engagements upon which to base valid conclusions abdut

future rates urder similar circumstances,

Figure 46

Cell Sizes for Terrain & Weather Composite Casualty Rate Matrix

WEATHER
TERRAIN Hot Temperate cold
Flat 13 4 ¢ 2
Rolling 12 1 3 i
Rugged f 10 3 R
Urban 11 8 )

The mean daily total battle casualty rates for each

combination of terrain and weather are shown in Figure 47.

Figure 47
Mean TBC Rates foxr Terrain and Weather Composite Matrix
(% per day)
WEATHER
TERRAIN Hot Temperate Cold
Flat 2.6 7.4 (1.9) - y
Rolling 1.6 3.3 3.6
Rugged 2.6 3.9 2.4
Urban 2.5 2.5 -

The mean rate fcr engagements in the Flat-Temperate cell is

distorted by a single engagment (the Mayaguez Incident) in which '&

the casualty rate was 23.5% per day. omitting this oue




engagement produces a mean rate for the cell of 1.9% per day.
Neither valuc is probably representative of this combination
because of the small number of engayements available toc compute
the values.

Values of the mean TBC rate for other cells appear to be
clnose to the total mean rate of 2.6%, except for the Rugged-Hot
ard Rolling-Hot cells, The low rates for these two cells is
consistent with evidence from other combat that preoccupation
with personal survival and cperating in a hostile environment
results in lower than avefage casualty rvates for both sides. In
these cases the hot climate itself tends to mitigate agaiust
aggressive action, and the impact of the rugged terrain lowers
the casualty rates further.

This matrix, and otihers like it for other variables, can be
very helpful in planning or interpreting engagements from minor
hostilities or from certain stages of extended insurgencies. The
data from the 73-Engagement Data Base is sufficient to prove the
validity of the method but insufficiznt to provide high
confidence that the rates experienced are representative of

future engager.ents.

Compurison With World War II Casualty Rates

In order to compare cazualty rates for the 73-Engagement
Data Base with cisualty rate: from World War iI, two conditions
must be fulfilled:

l. The comparison must be made for units of the same

approximate size. This is because casualty rates vary according

to the strength of the unit.




2. The comparision must be made with casualty rates for
engagenents rather than for months or years of experience. The
US daily casualty rate for all ground forces during World War II
was about 0.05% per day. This is much lower than typical
engagement casualty rates because it includes many days in which
units were not in combat. The engagement casualty rate, which
includes only days in which the units were in active comb:at, was
about 1.¢% per day for divisions.

Figure 48 shows daily engagement casualty rates for the 73-
Engagement Data Dase compared with average rates for World Wwar

11, arranged by approximate unit size.

Figure 438

Compariscon of WWII and Minor Conflict Casuaity Rates

Uni+ Size World War 11 Minor Contingencies
Percent bPercent

Company ~ £.0

Battalion 8.0 2.3

Brigade 2.9 1.3

Civision 1.9 -

The difference in rates appears at the battalion and brigade
level wpere the two samples overlap. On the basis of this data
it appears that daily engagement casualty rates for minor
contingencies are from one-third tc one-half the equivalent rates

experienced in sustained combat in World War II.




This result may be due to several conditiong, Cne reason
may be that the casualty data fur the minor contingeucies is for
US and similarly mcdern, sophisticated forces fighting Iless
sophisticated forces from less developed nations. On this basis,
the Combat Lffectiveness Value of the suphisticated forces shouid
exceed that of the opposing forces, In general, forces with
higher combat effectiveness have fewer casualties than forces of
their inferiuvr opponengs.

Ancther related factor is that the sophisticated fcrces in
these kinds of opexatiéns ustally did not face the kind of
artillexy fire that was common during sustained combat in World
War 1I1. Most of the weapons on both sides 1in the minor
contingency engayements were small arms, with some tanks and scome
mortars. Artillery is <& major caunse of casualties in modern
combat, and its absence would tend to lower battle casualty
rates,

Still another possikile explanation of the much lewer
casualty rates for minor conflicts is that many of these
operaticons are short and devisive, without the kind of sustained
combat that existed during the more or less continuous campaigns
and battles of World War 1I.

Whatever the explanation, the @vidence c¢f this coumparisonu is
that dJaily engagement casualty rates for minor conflicts have
been much smaller that they were during World War IT.

There were no other significant differences between the
casualty rates for the minor contingencies and those for Worlad

War II, The manner irn which the eight civcumstantial variables

atfect the rates appears to be quite similar, and the wounded to




¢

killed ratio is about the same for both sets of data,

Summary of Casualty Experience for Minor Cocnflicts

The analysis of the 73 engagements teken from conflicts
pest-1945 indicates that casualties and casualty rates from this
kind of combat are very similat to those from combat 1in majbr
wars., fThe major lesscns are as follows:

~- A company or battalion-sized unit iunvolved in a mincr
conflict can expect to have an total bhattile casualtf( engagemrent
rate of 3.5% pner day or less, Casualty ra%+es larger than this
are possihle, but they will he due to catastrophic events zather
that “normal" conflict.

-- Between three and four personnel will be wounded for each
person killed,

-- Lowe: than average rates will be experienced 1in hot
climates, rugged terrain, or both.

-- Achieving surprise wiil reduce casualty rates by bhalf;
being surprised will increase casualty rates by a factor of
three,

-- Higher than average casualty rates can be expected when

an initial insertion by helicopter or parachute assault is

opposed.

-- Captured and missing in acticn personnel are not a major
factoxry in this kind of operation provided unit discipiine is goad
and mass capitulation does not occur,

" -~ Estimatiou of expected caszualty rates during planning for

minor conflicts c¢an be facilitated by taking into account the

expected environmental and operational factors of the operation

and the relative combat effecviveness of the two sides.




Chapter 6

MATERIFL ATTRITION

Materiel attrition has beccme a majer factor in com9wat only
in the last 150 years. Bufore the middle of the !3%th Century
non-personnel attritiow in combat was significant only for horses
and artillery quns, a&and the vast majority of gun attrition was

due to overrun and abandonment to the enemy rather than destruc- "~
tion by hostiie five, Supply was as important to military
operations before the Zﬂth Century as it ras been since, but it
was provided from what the soldier carried ¢n his person or
packed on beasts of burden and in animal-drawn wagons. This is
not to say that losses of animals, weapons, arnd other war
materiel wz2re not important., Tney were, but c¢ezir significence

was less before the Industrial Revolution than after.

introduction to Materiel Attrition

From a military standpoint; the first wmajo: technological
contributien of the Industrial Revelution was the application of
steam eneryy to railroads anéd steamboats carly 3in  the 19th
Century, The new steam engine technoloyy had s»me impact on the
Crimean War, but the Ancrican Civil War was the first major
conflict in which the impact was vrofound. Many historians
attribute Northern uperiority in both raeil and steamboat
resources as a fundanental factcr in the Confederacy's detfeat.

The next important contribution of technology tc warfare was

the conoidal bullet, whose effects are discussed in Chapter 2.




This was followed about thirty years later by the
automobile, propelled by an interral combustion engine. Although
this technology was not exploited sufficiently to prevent the
static tvench warfare of wWorld War I, thst conflict saw the
introduction of many w2apons based on this engine -- the tank,
the combat aircraft, trucks and tractors to tow artillery, and
rudimentary self-propelled artillery. A qgreatly enhanced
logistics potential &a.so resulted from thc develcpment of the
internal combustion engine. A generacion later the Germans com-
bined these new developments into blitzkrieg, which became the
mocdel for the conduct of conventional war by all major powers.

Witn the increasing importancs of these materiel means of
waging and supporting war, it became inportan. to target the
opposing force's weapons aund equipment, in many caces in
prefzrence to targeting his personne)., In modern ground wa:fare.
therefore, weoteriel attrition has become almoct as important as
paxsonnel attrition.

Despit=s the increasing importaace of weapons, vehicles,
.2lectconic eguipment, and other materiel in the conduct ¢f modein
vwar, theve has been les:i systematic analveis of the historical
experience of materiel attritiorm thun of personnel attrition.
This is not'bucause'of lack of deta. Considerable data on dumage
s#nd destructicn of wateriel items is in unit yecords ancd in
supply recurds, to include the actions taken to repalr oy replacs:
the items damaged or destroyed. Huwever, little effort has been
made ¢ extract, organize, and analyze tuis wealth of data.

It has bven possible to ascertain general patterns ip materiel

losses in the Americun wars of the 2¢th Century from - fracmentary




reports and data compilations. Even though these patterns and
relationships are 1less well-defined and less substantiated by
documantary evidence than are personnel attrition patterns, they
provide valuable insights on materiel attrition in modern combat.

One important insight is that materiel losses in combat are
related to personnel casualties, When personnel casualties in
battle are high, so too are losses of tanks, guns, trucks, and
other items of materiel. In general, these are proportional
relationships. ‘

Dataz 1in this handbook has been taken mostly from World War
11 and the 1973 Arab-Israeli War for tank and artillery losses.

Helicopter loss data is from the Vietnam War,

The rest of this chapter rresents attrition information on
tanks, artillery, helicopters, and other equipment. Most of the
chapter deals with tank losses, as this is the area of materiel
attrition that has been emphasized the most, The treatment of
tank losses discusses tank losses and the relationship of tank
losses to perscnnel casualties at various levels of aggregation,
proceeding from the individual tank, to the armored
battalion/regiment, to the armored division, and, finally, ¢to
formations involved in large engagements and c¢perations. The
chronological and geographical treatment comprehends World War II fo
(US, British, and Germans on the Western Front; German and Soviet
experience on the EBEastern Front) and the 1973 Arab-Israeli
War. The arxtillery loss section relates artillery weapon losses IﬁlE

to personnel casualties in a manner similar to that used to develop

the tank loss relationship. Helicopter losses are addressed as




well as the scarce data permits. Finally, a brief comment |is

made on the relatively unexplored area of losses of materiel

other than tanks and artillery, and helicopters.

Tank Losses and Crew Casualties

Analysis of the relationship of tank losses to crew casual-
ties is based on data from field reports of the US First Army for
qgmbat operations from June 1944 through April 1945, Data is
provided on 898 tanks (797 medium and 181 1light} rendered
inoperable by enemy action, The data show the tank loss=2s by
cause and distinguish whether the tanks burned or not. The
incidence of tank crew casualties is shown in relation to tank
losses by cause of loss, by crew position, and according to

whether the tanks lost buraned or not.

Figure 49

Tank Losses and Crew Casualties by Cause
(First US Army, June 1944 - April 1945)

Crew Crew
Tank Crew Casualties Casualties
Cause of Tank Loss Losses Casualties Per Tank as % of
Loss Total Crew
Mine 171 73 0.43 9%
Antitank Rocket 119 190 1.60 33%
Gunfire 502 579 : 1.15 24%
Unknown lo6 36 0.34 7%
898 878 0.98 T20%

Figure 49 shows tank losses and crew casualties by cause of

tank loss, There was almost one casualty (on the average) for

each tank lost, The largest cause of casualties to both tanks

and crews was gunfire, causlng %6% of tank losses and 66% of




personnel casualties, There 1is some evidence that atrtillery
caused about 50% of these gunfire losses, tank guns caused about

3¢%, and antitank guns about 20%. Although 20% of the tanks were
damaged or destrcyed by mines, only about 9% of the personnel
casualties were from that cause. By contrast, the antitank rocket
(bazooka) caused about 13% of the tank losses and about 21% of
the personnel casualties, making an average of 1,60 casualties in
each tank daﬁéged by that weapon,

Figure 50 shows the distribution of casualties by crew
position. The casualties.we:e distributed evenly among the crew
meimnbers.

Figure 50

Tank Crew Casualties by Crew Position
{US First Army, June 1944 - April 1945)

Crew Percentage
Position Casualties of Casuvalties
Commander 196 22
Gunner 184 21
Driver 173 20
Bow Gunner 179 20
Cannoneer* 146 17

878 100

*This number is reduced because the 101 light tanks
in the sample did not have a cannoneer.

Figure 51 shows an interesting relation between personnel
casualties in tanks that burned and those in tanks that did not,
Over 66% of the tanks that were hit 4id not burn, About half

the casualties were in tanks that burned, and the other half were

in tanks that did not. 1In tanks that burned, however, the crew

casualty rete was significantly higher than in tanks that did not

burn.




Figure 51

Impact of Tank Burning on Crew Casualties

Casualties Crew
Tank Loss Tank Total Crew as 3% of Casualties
TYype Losses C(Crew Casualties Crew Per Loss
Burned 346 1,695 444 26 1.28
Not Burned 552 2,694 434 16 ¢.78

TOTAL 899 4,389 §738

L

Tank Losses and Casualties in Battalion-Sized Maneuver Units

The relationship described in the previous section bhetween
tank 1losses and tank crew casualties is an obvious one, The
relationship between tank losses and personnel casualties 1in
entire battalion-sized armored units is not so obvious but still
very real., T“he statistic used to demonstiate this relationship
is the ratio of tank losses to personnel casualties, when both
are expressed as rates. There are two samples used to illustrate
this point. One sample is based on the experience of four US
tank wunits during a period from late July 1944 until May 1945.
The other sample 'is based on the experience of four British
armored regiments in a three-day engagement in July 1944. The

ratio of tank loss rate to casualty rate is computed for each of

these units. fThe data is shown in Figures 52 and 53.




Figure S2

L I

*Based on the TO&E strength of 751 personnel and an average
strength of 50 medium tanks.

**Based on TO&E strength of 9439 personnel and 17 light tanks.

-

Armored Battalion Tank Loss and Perscnr .sualty Rates
(US 6th Armored Division, July 194 ~ May 1945)

Personnel Tanks )
Ratio of Tank - -
Casualty Loss Loss Rate to - e
Casualties Rate LLosses Rate Casualty Rate L
15th Tank ]
Battalion* 411 55% 129 256% 4.65 A
68th Tank : B
Battalion* 297 40% 191 292% 5.85 [
69th Tank >
. Battalion?* 422 " 56% 91 182% 3.25 N
g86th Cav. Rcn, ;
Sq. (Mecz)** 426 45% 20 118% 2.62 ol
’ 4 LN 8 ‘.;
oK

A .l i

‘ . . . ) '




Figure 53

British Armored Regiment Tank Loss and Personnel Casuaalty Rates

e (Operation Goodwood, 18-28 Juiy 1944)
Personnel ___Tanks
Ratio ¢f Tank
Casualty Loss Loss Rate to
(- Casualties Rate Losses Rate Casualty Rate

2d Norfolk

Yeomanry 50 7.55% 37 51.,39% 6.81
] 8th Hussars 1 g.14% 2 2.72% 195.84

2d Welsh Guards 13 . 1.86% 15 22.006% 11.86

148th RAC 6 g.91% 1 1.43% 1.57
® 70 5y

This sample of only eight units is insufficient to permit an
inference that the population of battalion-sized armored units

) would exhibit the same relationship. However, the ratio of tank
loss rates to casualty rates for these eight data points show
some consistency, with a mean of 6.96 and a standard deviation of

® 6.1a. The values of the ratios all fall reasonably close to the
mean, except for the 8th Hussars which had only one personnel
casualty in three days of fighting.

L ] Additional research is necessary to establish to a higher
degree of confid-nce the validity and relevance of this ratio.
However, this step does provide a transition to the next level of

® the analysis, which is to examine the same relationship between

tark losses and personnel casualties fcr entire armoged

divisions,




i Armored Division Casnalty and Tank Loss Rates

Relating armored division casualty rates to tauk loss rates @3
provides an indicatioa of combined arms losses in armored combat,
since armored divisions contain sizable artillexy and infantry
components, There were two types of US armored divisions 1in ‘
World wWar 1I, heavy and light. Only the 24 and 34 were heavy,
with an autherized strengtu of 14,500 men, and 232 medium and
about 13¢ light tanks. Other US armc:ed divisions in  Northwest Gﬁ 

Europe were light, with 10,280 men and 168 medium and 77 light

tanks autnorized. As a result of the heevy initial losses
suffeved during the Normandy invasion, the armored divisions, and o
indeed &ll tanx units, wer2 rarely up to strength. Figure 54

shows casualty and tank Joss Jdata for twe light armored divisions
in combat in Eurcpe in November and Decembes 1944, ®

US intantry divisions in World Wer 11 did not have organic

tank battalions. A non-~divisional tank battalion waes normally
attached to an infantry division, and its tank platoons were -
attached in tuin to the infantry battairions. These tanks were

used tactically for infantry suppert rather thau in mass, and
tuere was a vexy bhigh ratio of infantry personnel to tanks. The 0
ratinc of tank loss ratec to personnel casualty rates in World Wer

IT infuntry divisions was about half that experienced in armored

divisions. ¢




Figure 54

Armocaed Division Casualties and Tank Lezses
(US Axmorxed Civisions, Nov-Dac 1944)

Average Ratia
Average Daily cf Tank
: Daily Tank Loss Rate
Diviscn and Personnel Casualty Tank Loss to Casualty
Time Peziod _Casuzliies Rate Losses Rate Rate
6th Armcred Div.
(28 days) 9848 9.32% - 108 1.64% 5.12
‘" 4th Armored Div.
(30 duys) 1,416 6.46% 173 2.64% 5.35

The US 6th Armored Division data is for a 28-day period of
ccmbat 1€ November to 7 Dacember 1944, when the division was
attacking in Lorraine. The division launched an attack on 10

November and was engaged in combat contiuvcusly (aithough not

‘always 1intensively) until) 29 November, 4 part of the division

attacked again on 4 December and continued in action wuntil the
7th. During periods of intensive combat both casualty and tank
1oss rates were higher than the average over the entire period.
The highest percent personnei casualties for z single day was
l1.v4% on 15 Huvember. The average daily loss rate for the 19 days
of the attack frowm 10 November to 28 November was €0.45%., The daily
tank 1loss rate exceeded 3% on each of the first four days of the
atvack, with a high single-day rate of 4.83%, The average for
this same attack period was 2.15% per day, for a ratio of tank
lors rate to casualty rate of 4.78,

The 4th Armored Division data is based on experieunce for 30

days in combat from 8 November to 7 December 1.944. In the week

of 12 to 18 Nevember, during which the division was involved in




particularly heavy fighting, the casualty rate was @,.84% per day,

and the tank lccs rate wes 4.29% per day. There were 9.31 casu-

alties per tank losg, and the ratio of tank Joss rate to
persornel vasualty raves during tnat week was %.11 to 1.

The ratio of tank lecss rates to personnel casualty rates are
very siwmilar for these two US armored divisions, The divisions
were fighting 1iu ths same weather and cterrain, and this
contributes to the similarity of the results. tven so, tha
consistency of the results suggests a definite relationchip

between personnel casualties and tank losses.

British Casualty and Tank Loss Rates in Operaticn Goodwoed

In July 1944 the British I and VIII and Canadian I Corps

!

parcicipated o a patticularily intensive operation, code-naned
"Goodwood.," Tank and persounel losses for three days of severe
fighting, 1¥~28 July 1944, are shown in Figure 55, based on a
British operations research report,* Personnel and tank 1loss
data for these three days is shown in the figure wusing the
average daily strength in personnel and in tanks.

The total combined arms average daiiy strength was 75,969,
In the three days of the operation there were 4,011 casualties,
or 5.28% of the average daily strength. This equeves to a
casualty rate of 1.76% per day during th: engagement, which is a
very high rate for a force of over 75,906¢ men.

‘During the operation 470 tanks or 34% of the start strenath,
were listed as out of action(not including 25 tanks lost by the

Canadian 2d Armored Brigade on 21 July). 0Ot these, 133 {26.9%)

*Military Operational Research Unit, Report Number 23.




Tigure 5%

British Casualties and Tank Losses
(Operation Goodwood, 18-20 J:ly 1944)

Avarage Average Ratio
Tank Daily Fersonael Daily *© Tank
Organizavion Losses Tank Casualties Casualty Rate to
Loss Rate Casualty
Rate Rate
7¢h Armored
Division €3 7.29% 201 0.70% 19.41
llth Armored :
Division 207 24.13% 764 z.,48% . 9.73
Guards Armored
Division 43 15.73% 287 g.95% 16.05
27th Armored
Brigade 32 4.85% 55 C.72% .74
2d Canadian
Armored Bde. 47 7.76% 66 1.07% 7.25
148th Bn.,
RACZ N £.48% 6 2.30% 1.60
Total 493 13.59% 1,383 1.76% 7.72
could be repaired in 24 hours; 316 <could not. Since at

least 160 replacement tanks were reported received during the
course of the operation, it is estimated that the average daily
start strenéth for the three days, correcting for losses and
gains, was 1,209 tanks, Using this strerath figure, total tank
lossas weve 40,78% of average strength, or 13.59% duily. The
overall ratio of tank loss rate tc casualty rate becomes 7.72,

which s higher than the ratios for the U$ 6th and 4th 2rmored

Divisions in Figure 4%4.
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There is an jmmediate quesvion as to why ;he ratio of tank
loss to nersonnel casualties was so much lower for the two US
armored divisions in Nuvember-December 1944, than it was for the
approximately four armored divisions of the British force that
took part in Operation "Goodwood." There are two reasons f&r
this,

First, ~and most important, the tank to personnel ratio was
nearly three times as high for tus British at "Goodwood" (about
16 tanks "~ to 1,000 personnelil) as it was for the US XII Corps in
Lorzaine (about 6 tanks per 1,08¢ personnel). There are
indications that in a typical combined arms force the ratio of
armor loss vates to casualties increases as the proportion of
tanks in the force increrses.

Second, the bad weather (rain and snow) of the Lorrain2
Campaign Jowered both pexscnnel and armored attrition rates from
what they would have been had the operation taken place in July,
as did the British offensive. Loss rates for tanks tend to
decline more in bad weather than casualty rates, so the ratio of

tank l10ss rates to casualty rates would ke less in bad weather.

Scviet Casualty and Tank Loss Rates

Pata on casualties and tank losses of the Soviet Army in
World War II is hard to obtain frowm open sources. Nevertheless,

sufficient date has been compiled for nine campaigns involving

ten -tank armies to give a reasonably accurate picture of both

tank losses and personna! casualties, The data is shown in

Figure 56.




Soviet tank armies in World War II were composed entirely of
tank and mechaniz2d corps, and so had a large proportion of
tanitcs. They had only about 48,000 wmen but had 559-758 tanks, for
a ratio of about :4 tanks per 1,906 trsoops. The Scviet tank
corps, with 11,090 nmen and 250 tanks, was comparable to a U3
armored division of 10,8¢0¢ men and 263 tanks.

Although Soviet statistics on tank losses ordinarily include
losses resulting from non-combat causes, the losses in Figure 5¢

include onlv those which resulted from enemy action. The

campaigns wera on the Eastecn Front in 1943-45 and ranged in

duration trom twu to 29 davs,
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Uigure 56
Soviet Tank Loss and Casualty Rates
(World War 711)
&
Average Average Ratio of
Number Tank Deily Daily Tank Loss
Campaign Army of Combat Tank Loss Casualty Rate to
Davs Louses Rate Rate Casualty :
Rate Ly
Oboyzn 1943 1T & 6G 11 761 18,75 3.0 6.07
Prokhorovka ‘ &
1943 Steppe 2 380 29,23 3.65 8.1 '
Crel 1942 2T e 292 8.73 1.24 7.04
Orel 1943 4T 19 529 7.67 2.11 3.35
Belgornd 4
1943 17 29 577 3.54 .86 4.12
Vigrula
1944 26T le 213 1.5% g.45 3.53
Vistula ®
1942 36T 19 394 2.25 0.449 4.89
E. Prussia
1944 56T 25 195 1.34 p.7¢ 1.91
Pomarania o
1945 16T 8 87 1.85 1.55% 1.19
In the first three of these nine operations, the ratio of .
the tank loss rate to the personnel casualty rate is between 6.07 '-
and 8.9¢1. These ratios are typical of armor-heavy combined arms
operations, in which the emphasis of one or both sides 1is on KE
armored action, A conmbined arms force seems to reach a critical d
point of being armor-heavy when the ratic of tanks to 1,000¢
personnel exceeds a value of 6.00.
The ratio of tank loss rate to personnel casualty rate in
the middle four operations in Figure 56 are bhetween 3,35 and




4.89. Although exact strength figures for the Soviet armies are

not readily available for some of these operations, in most cases
the ratio of tanks to 1,000 personnel was probably 1less than
6.006,. In any event, at the levels of aggregation shown, these
were more armor-supported infantry operations than they were

armored operations, This was at least partly dve to the fact

that German armor strength had declined greatly in later stages
of the war on the Eastern Front. The result was that there were
relatively few clashes of Soviet and German armor in which the
loss rates were high on both sides.

The ratios of tank loss rates to personnel casualty rates in
the final two campaigns listed are only 1.91 and 1.1¢,
respectively. This is becausc the Russian forces were fighting a
victorious action against a retreating German Army, and tank-to-

tank engagements were not common.

Evaluation of World War II Tank Loss Experience

The HERO data base does not have sufficient data to permit a
definitive evaluation of World War II tank loss experience. This
is due in part to the difference between tank operations on the
Western Front and those on the Eascern Front. There was only one
large (corps-level or higher) armor or armor-heavy operation on
the Western Front comparable to the many such operations that
were fought on the Eastern Front. Without further research, HERO
could not compile data for Soviet tank corps operations

comparable to the relatively abundant data for US armored

divisions, some of which HERO has compiled.




Nevertheless, there 1is sufficient data compiled from. both
Eastern Front and Western Front operations to demonstrate that
armored conflict experience followed very similar patterns on
both fronts, (This similarity is a basis for some confidence "in
the relatively unreliablie Eastern Front data,) Figure 57 shows
selected data on six Eastern Front operations and three Western
Front operations involving armored conflict.

Figure 57

Selected Data on World War I1 Tank Operations

Average Average Ratio of Tank
Parsonnel Tank Tanks per Loss Rate to
Eastern Front Strength Strength 1,800 Troops Casualty Rate
Soviets
Kursk=0bnyan 89,009 361 4 6.87
Kursk~-Prokhorovka 78,000 650 8 8.01
Belgorod A 981,000 2,296 2 4,87
Belgorod B 70,9400 562 A 4.12
Belgorod C 70,090 560 t 4,84
Korsun 255,000 431 2 3.20
Germans
Kursk-Oboyan 58,000 476 8 6.26
Kursk-~Prokhorovka 82,00¢@ 595 6 6.39
Belgorod A 28¢,900 630 2 3.99
Belgorod B 24,000 15¢ 6 1.49
Belgorod C 15,020 139 9 3.99
Korsun 85,008 229 3 1.24
Western Front
Allies
Goodwood 75,8480 1,209 16 7.72
Arracourt 4,900 122 25 8.39
Lorraine-~S$aar 32,000 272 9 3.64
Germans
Goodwood 58,000 528 9 4.36
Arracourt 7,500 126 17 6.62

Lorraine-Saar 17,600 120 7 4.32




Two of the Eastern Front operations are part of the Kursk

battle (or campaign), and three are from the Belgorod campaiagn
which immediately followed Kursk. The first twou operations 1in
the Oboyan and Prokhorovka sectors of the Kursk battle were
armor-heavy, combined arms operations in which the proportion Sf
tanks on each side exceeded 6 per 1,000 personnel, and in which
the emphasis -- at German initiative -- was on armored action.
The Belgorod campaign, on the other hand, was essentially an
armor-supported infantry offensive, even on the front of the
Soviet First Tank Army (Belgorod B), where the proportidn of
armor to 1,000 personnel also exceeded the apparently critical

figure of 6,

The three tank operations on the Western Front in 1944 are

representative of three distinct types. The first of these, the
British Operation "Goodwood," was the only major Western Front
operation between large armor-heavy forces comparable to those
fought on the Lastern Front, The second, Arraccourt, while the
results were somewhat more one-sided than most others, was
typical of clashes between small armored forces on all fronts.
The third, an eight-day segment of the Lorraine-Sarre Campaign,
was typical of armor-supported infantry operations.

A compérison of US and Soviet tank losses in World war 11
shows a significant difference in scale. The US First Army
reported only 1,878 tanks lost for ten months of operations in
Northwest Europe, and the US Third Army reported a loss of 102%
of its average tank strength in a pericd of nine months, Yet,

the Soviet First Guards Tank Army lost 1,040 tanks, or 185% of

its 562 tank starting strength, 1in the 29 days of the 1943

*



Belgorod operation alone. However, the remainder of the Soviet

Voronezh Army Group in that operation -- scme 900,00¢ men

supported by about 1,788 additional tanks -- lost only about 900
tanks in those same 29 days. While this was a high loss rate in
comparision with the experience of the First US Army, it was -a
rate only about one-third that of the Soviet First Tank Army in
that operation,

Nevertheless, taking into consideration the difference in
overall scale, Figure 57 demonstrates that 1in compatable
operations, the attrition experience of US ard British armored
forces on the Western Front was generally similar in nature and
pattern to that of Soviet armored forces on the Eastern Front.

Moreover, the data of Figure 57 suggests that there is a

distinct pattern with respect to the ratio of the tank loss rate

to the casualty rate. This pattern is shown in Figure 58.
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The ratio of the tank loss rate to the casvalty rate appears
to be a function of the density or proportion of tanks in the
force. A force can be considered armor-heavy when the proportion
of tanks exceeds 6 per 1,000 trcops. When two armor-~heavy forces
engage in battle, whether for a long or short period, the ratio
of the tank loss rates to the casualty rates will be in the range
of 5.00 to 8.0¢, with an average value of about 6.00. There are,

of course, exceptions, as there aiways are in combat data, where

each event is sui generis, but the pattern is clear. Further-

more, this ratio of tank loss rates to casualty rates appears to

remain relatively constant as the proportion of tanks increases

above 6 per 1,000 troops, On the other hand, that ratio

decreases, apparently in more-or-less linear fashion, when the

ks deoclinee below & ner 1.9349 troops. It

proportion <f tan
appears further that the range of the ratio for an armor-heavy
force 1is between 5 and 7 for a winner and between 6 and 3 for a
loser, This relationship provides a valuable tool for modelling

and predicting tank losses relative topersonnel casualties.

Casualty and Tank LosSs Rates in the 1973 Arab-Israeli War

Since neither side 1in the 1973 Arab-Israeli War has
published statistics on the combat experience, 1t has been
necessary to search many sources and interview participants on
both sides in order to estimate strengths and losses with any

degiree of confidence, The data in Figure 59 has been compiled

after considerable research, and the overall figures are

considered to be reasonably accurate.




Figure 59
Selected Data on Tank COperations: 1973 Arab-~Israeli War
Average Average Ratio of Tank

Personnel Tank Tanks per Loss Rate to
Strength Strength 1,9¢0 Troops Casualty Rate

Sinai Front

Israelis 17,000 306 18 o S.42

Egyptians ‘ 34,000 316 9 7.21
Golan Front

Israelis 12,5648 183 15 5.26

Syrians 17,@00 248 15 7.71

The HERQ data on tank engagements in the 1973 War is
organized by combat engagements, 16 on the Sinai Front, covering
24 combat days, and 14 on the Golan Front, covering 2¢ days.
Both armored and infantry units were involved in these engage-
ments, most of which were fought by a division-sized force on one
side, against a force the size of a brigade or larger on the
other. Data for individual engagements ({(not shown in Figure 59)
has been estimated by allocation from the statistics for the
entire campaign, on the basis of considerable detailed
information abhout each engagement.

The ratios of tank loss rates to personnel casualty rates in
the 1973 War are guite consistent with those of US, British,
Soviet, and Germans units shown in Figqure 57 for World War II.
The, winners had ratios of about 5, and the losers had ratios of
about 7. This is further evidence of the general relationship of

tank loss rates and casualty rates shown in Figure 58.

Artillery Loss Rates in World War Il

Loss rates of artillery weapons generally are low in

145
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comparison to personnel and tark loss rates. Figure 6¢ shows the
experience of the US Army and German Army in 1943 and 1944 during g
®
World wWar 11, Another indication of low artillery loss rates is
shown in Figure 61, which summarizes the experience of eight US
Army divisions in three theaters in World Wac II. The gun loss
. @
rates are so low they are expressed as monthly rather than daily
rates,
Figure 60
Selected World War II Artillery Loss Data ®
Average , _ Ratio of
Daily - Average Daily Artillery
Personnel Artillery Artillery Loss Rate
Casualty Pieces Actillery Loss to Casualty _
Rate Committed Losses Rate Rate ®
US ARMY
U5 First Army
(8/44-2/45) 0.20 677 58 0.837 ¢.185 @
(12/44) 9.56 583 37 g.576 1.6390
US Third Army
(16/44~12/44) .25 664 25 0.041 ¢.164
US Fifth Army ®
(9/43-9/44) 6.08 452 62 3.038 9.475
(1/44-3/44) g.16 346 23 g.298 3.613
(5/44-6/44) @.25 410 11 7.049 ¢.175
US Tenth Army ®
(4/44-6/44) 0.28 243 11 0.949 ¢.175
GERMAN ARMY
Wehrmacht b
(Aug 1944) @.42 7,886 1,217 0.554 1.320
(Sept 1944) ¢.30 6,976 369 d.176 0.587
(Avg 1944) ¢.14 6,820 299 0.146 1.081
Fourth Army
(Nov 1943) .16 423 16 0.126 0.788




In World War 11 the US Army lost relatively few artillery

© pieces to enemy action, and a statistically insignificant number

of srtillery crew members were killed or wounded as a result of
enemy action which damaged an artillery piece. Several divisons
reported that they lost neither artillery pieces nor gun crew
personnel while serving the pieces for the entire war.
Consequently, statistical correlations between crew and artillerf
piece 1losses are not possible, A large proportion of artillery

personnel losses are among forward observer and liaison personnzl

witn maneuver units.

Figure 61

U3 Gun Losses in World War I1I

Average
Monthly % Cause of l.0ss
Number of Combat Gun Loss Enemy Air
Theater Battalions Days Losses Rate % Artillery Attack Other

Towed Weapons

North Africa 273 10.1% 54 36
Italy 16 2,097 3.1% 65 27
Europe 8 355 2.8% 67 23

Self-Propelled Weapons

North Africa 5 165 7.1% 43 43
Italy 3 552 1.8% 50 17
Europe 11 461 1.4% 55 18

The experience of individual Us divisions varied
considerably, ranging from those which had no artillery 1losses
during the c¢ntire war to theose which suffered considerable losses
in siwugle battles such as the German Ardennes offensive in
December 1944. To derive approximate divisional combat intensity
rates from these army statistics, the following two

considerations must be recognized:; 1) the strength-size factor;




and 2) varying levels of commitment of combat and comhat support
elements, depending upon the intensity of combat.

The strength-size factor is not as important for artillery
loss rates as it is for casualty rates, In gené:al, the field
army casualty rates are about one-fourth of those of its
component divisions while engaged in inteusive comhat, This is
because fewer of the personnel in a field army are exposed 2o
hostile fire than in a division. On the other hand, it cén be
assumed that most available artillery, even of large
organizatjons, will be committed to combat, so that arcillerf lass
rates of field armies will be only slightly lower than those of
constituent divisions. The mean artillery loss rate for the
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World War II experience shown in Figure 60 is 0.1

It can be seen from in Figure 6¢ that under conditions of
"average" combat, and underv "average" environmental corditions,

artillery 1loss rates were substantially lower than field army
casualty rates. The ratio of artillery loss rates to field army
Ccasualty rates ranges from 9,164 to 1.320, with a mean of 0.599.

Where one side had overwhelming air superiority in terrain
and climate situations where air could be effective against
artillery, the rate for the side with air superiority was recduced
by about one-half to one-thizd. This is shown by the experience
of the US F{rst Army from 8/44 to 2/45, of the US Third Army, and
of the US Tenth Army from 4/44 to 6/44.

In intensive combat artillery loss rates tenda2d to iucrease

more than personnel loss rates, This is shown by the experience

of the US First Army in 12/44, of the US Fifih Army from 1,44 to




3/44, and of the German Fourth Army.

In periods of warm weather and lcng days. personnel

casualties rogse at a greater rate than did artillecy lcsses,

This ic shown by the experience of the US Fifth Army from 5/44 to
6/44 2nd the Wehrmacht during September 1944.

Causes of Artillery Losses

Figure 62 shows personnel casualties by cause for US field
?artillery units in Morth Africa, 1Italy, and Europe. Hostile
artillery fire accounted for orne-third to one-balf of artillery
casuaities. Air attack wab the second largest cause of artillery
casualties,. The higl. losses due to tank éttack in North Africa
reflect the far greater fluidity of the combat environment in
Norith Africa, as well as the muchi higher degree o¢f CGerman
initiative in that theater. Most of the casualties listed as
"urknowt occurred at such a distance from the front lines that

artillery and air attack must be assumed to be the most likely

cause. Data for self-propelled artillery units 1is generally

consistent with the data for the towed artillery units,




Figure 62

Artillery Personael Casualties by Cause

Type of Combat B $ by Cause
Theater Artillery Days Artillery Air Atck Other* Unknown
Norch Africa
Towed 273 37 i3 43%* 7
Self-propelled 16€¢% 6 23 6 6E***
Italy
. Towed 176 44 20 11 25
SelZ-Propelled 5%3 5¢ 9 8 33
Europe
Towed 355 14 50 27%x** 29
Self--Propelled 4ol 40 9 8 43

*Includes mortars, tanks, small arms, machine guns, and mines.
**Tnclules 23% from tanks.
**tIncludes 140 personnel missing in action after being overrun.
***xIn-ludes 2¢% from mortars,

Gun Crow Casnalties and Gun Losses

The data 1in Figure 63 is based on a data sample of 63 gun - 6

losses, which excludes catastrophic gun losses.

Figure 63
Gun Losses and Crew Casualties @
(11 US Army Divisions, 1942-1944)
Crew
Total Artillery Casualties
Type of Gun Crew Per
Artillery Losses Casualties Guu Loss e
Light & Medium Towed 45 184 4.09
Self-Propelied 18 32 1.78
The average number of crew personnel harmed when towed L
pieces were destroyed or damaged by enemy attack was over double
the average for the self-propelled battalions. For towed guns the
average number of crew casualties per gun loss was about four, 01
although 13 guns (29% of the samble) were destroyed or damaged by

e ———— ]



hostile attack without any resulting /casualties. For self-
propelled guns there was an average of less than two casualties
for each gun loss, including five gun losses in which no casualties
occurred,

b The lower average of the self-propelled battalions may be
attributed in part to the protection afforded by the armor plate
of the self-propelled pieces. It is possible also that some of
the self-propelled gun losses resulted from damage to the vehicle
itself rather than to the gun compartment where the crew rides.
Despite the lower casualty rates related to gun losses in self-
r propelled artillery units, the overall personnel casualty rates
in self-propelled units were greater than the rates in towed
units, One reascen for this is that self-propelled units were
almost all light artillery in the direct support role for armored
units and depioyed closer to the frent lines than was usual for
units with towed weapons. another reason is that a high propor-
tion of the engagements in which self-propelled units were in
action were in mobile c¢perations in which battalion personnel

not protected by the armor of the weapons were not so well dug-in

as was normal for personnel operating tuwed weapons.

Catastrcephic Gun Losses

B Whenever artillery loss rates exceed 0.15% per day, it may be

assumed that these are catastrophic losses due to close combat
and overrun, The French lost all, and the British most, of their

P guns as a result of the 1940 German offensive. Probably the worst

case in recorded history occurred during Operation "BARBAROSSA™

when the Russian Army lost 16,179 guns and mortars.

—




us catastrophic gun losses in World War Il are shown in
Figure - 64. Several engagements in Tunisia resulted in
catastrophic losses by American artille:y units. Some US units
were surprised by the German Ardennes offensive of 1944 and
experienced a 16¢% catastrophic gun loss.

Catastrophic gun losses did not occur in the armies of the
Western Allies from the summer of 1943 wuntil December 1944,
because Allied forces in Italy, France, and Germany were almost
constantly on the offensive. Local small-scale German
counterattacks never penefrated into the artillery position areas
behind the £front lines,. For the Axis armies, however,
catastrophic gun losses became more and more common beginning in
May 1944.

Until the German Ardennes counteroffensive in December 1944
most of the US artillery units that were involved in close combat
in Europe were the self-propelled battalions of armored divi-
sions. These came under attack in fluid situations in which the
front was ill-defined, The majority of such actions occurred

during the Normandy breakout and the subseguent pursuit across

France to the German border.




Figure 64

US Catastrophic Gun Losses in World War I

Gun ¥ Gun
Theater Dete Los LLoss Cause
North Africa
27th Armored FA Bn 6 Dec 42 5 28 Tank overrun
91st Armored FA Bn 14 Feb 43 19 56 Tank overrun
5th FA Bn 23 Mar 43 4 33 Tank/Inf overrun
Ardennes
89 FA Bn 16~24 Dec 44 12 109 Tank/Inf overrun
59¢ FA Bn 21 Dec 44 12 109 Surrender (7)
924 FA Bn 17-18 Dec 44 3 25 Abandoned in
retreat
371 FA Bn 17-18 Dec 44 7 58 Abandoned in
retreat

Catastrophic gun losses are directly correlated with the
posture and relative success of armies. Successtul armies pur-
suing the offensive will not suffer major catastrophic gun
losses, althcugh an occasional isolated lower echelon

catastrophic gun loss may occur.

Artillery Loss Rates in the 1973 Arab-Israeli War

Based upon the overall statistical comparison, the artillery
loss rates of both Israelis and Arabs, as shown in Figure 65,
were about;five times higher than the average rates of artillery
losses in World War II., Both Arab and Israeli artillery loss
rates were also two to three times higher than World war 11
artillery loss rates for relatively short periods of intensive
combat,

Toe principal reasons for the higher Israeli losses are as

follows:




1. Higher wvulnerability of Israeli self-propelled
weapons in comparison to towed artillery by a factor of about
3.0,

2. Greater vulnerability of all artillery weapons in a
desert environment by a factor of about 1.5.

3. Israeli deployment of artillery, particularly long-
range artillery, much closer to the front than standard doctrine

in World War 11, increasing artillery losses by a factor of about

102'
Figure 65
Relation of Artillery Loss Rates to Casualty Rates:
1973 Arab-Israeli War
Average Ratio of
Daily Average Artillery .
Personnel Average Daily Loss Rate =
Engagement Casualty Artillery Artillery Artillery to Casualty :\.,:v‘;
Analysis Rate Strength Losses r,o0ss Rate Rate 4
Sinai Front
Israelis 1.46 144 39 .87 2.596 .
Egyptians 2,85 434 140 1.21 ¥.590
Golan Front f
Israelis 1.34 72 15 .91 6.679 o)
Syrians 2.59 362 75 .91 ¢.351 o
The principal reasons for the higher Arab losses are as
follows:
1. Less flexibility and mobility when wunder fire,
increasing losses by a factor of about 2.60. o
2. Greater vulnerability of all artillery weapons in a g

desert environment by factor of about 1.5. :

3. Substantial 1Israeli air superiority, particularly




to: ard the end of the war, 1increasing artillery losses by a

factor estimated to be 1.4.
This analysis leads to the following two conclusions:

1. Israeli artillery loss rates would be expected to be
about five times greater than US and German loss rates in World
War 11, from the product of the three factors (3.9 x 1.5 x 1.2 =
t.4).

2. Arab artillery 1loss rates would be expected to be
about four times greater than US and German loss rates in World
War 11, from the product of the three facters (2.0 x 1.5 x1l.4=
4.2).

These findings are consistent with the data in Figure 65.

Helicopter Loss Rates in Vietnam

Helicopters have been used extensively only in the Korean
War, the 1973 Arab-Israeli War, and the Vietnam War. Significant
data 1is available for only one of these -- Vietnam, 1965-197¢.
However, even the available data on Vietnam is in very general,
aggregated form. Furthermore, it must be recognized that the
! experience of the United States with helicopters in the Vietnam
War was in a relatively benign air environment. The United
States enjcyed air supremacy, and the enemy was limited in the
guantity and gquality of ground air defense weapons.

Despite these limitations regarding the data, analysis of US
heliéopter attrition experience in Vietnam does provide some

) useful insights. Figure 66 shows the relationship of annual

helicopter loss rates with annual personnel casualty rates. The

mean ratio of helicopti.c loss rates to casualty rates is 4.0. 1If




the very high ratio for 1970 is excluded, the mean ratio is 3.4.
Helicopter loss rates increased substantially-for the Army after
1968, when ground force strength was beginning to decline. This
suggests that operational commanders relied increasingly on
helicopters to provide the mobility and firepower that would

otherwise have leen reduced due to the decline in ground

personnel strength.
Figure 66

Helicopter Loss Rates in Vietnam

Annnal Ratio of Total
Theater aAnnual Theater Helicopter Loss
. Casualty Helicopter Rates to
Year Rate - % Loss Rates - % Casualty Rates
Uusa UsMC TOTAL

1965 1.52 5.5 5.2 5.4 3.6

1966 3.52 11.2 28.4 13.3 3.8

1967 6.11 14.7 29.4 16.2 2.7

1968 8.58 27.40 32.8 28.0 3.3

1969 7.84 26,8 32.5 27.5 3.5

1979 4.61 33,0 36.0@ 33.3 7.2

While the data for helicopter strengths and losses in
Vietnam does not distinguish between non-attack and attack
helicopters, the data does differentiate between US Army and US
Marine Corps experience, Since the Marine Corps had a higher
proportion of attack helicopters than the Army in Vietnam, this

may be why there is a difference between the Army helicopter loss

rates and Marine Corps loss rates. If it is assumed that combat

loss rates for the two services were roughly comparable, then the




higher 1loss rate for the Marine helicopters would suggest that

the loss rates for attack helicopters alone were substantially

higher than the overall rates shown.
The data 1in Figure 66 demonstrates the substantial

vulnerability of the helicopter, even under the relatively

"benign" conditions already noted. This could raise questions as
to the kinds of helicopter loss rates that might be suffered in a
iess benign enviro;ment, such as Central Europe. On the other
hand, Wocrld War 1II experience with combat aircraft losses
suggests that when the aircraft loss rate exceeds a certain
threshhold, the 1level of air activity drops. This 1is not
inconsistent with the fact that neither Arabs nor Israelis have
made extensive combat use of helicopters -- as opposed to
administrative use -~ in their conflicts, which may be due to the

highly lethal air defense environment in the Arab-~Israeli wars.

Other Materiel Losses

The data presented above on tank and artillery loss rates

suggests that there 1is a close correlation between personnel

casualty rates and thé loss rates for weapons and other materiel
items. A previous HERO study also suggests that there is an
increase 1in the 1loss rates of some materiel items during
prolonged campaigns, particularly campaign: '~ which there is
considerable movzment.* The relationship of this phenomenon to
non-battle wearout and breakdown rates is not clear and requires

further research and analysis.

*HERO Report 14, "Wartime Replacement Requirements," 1966.




Figure 67 presents a summary of loss rates for selected
weapons and equipment items, including tanks and artillery,
compared to a standard personnel casualty rate of 1% per day.
These factors are based on analyses similar to those presented
herein. Additional work is needed to treat helicopter losses in
a similar manner,

Figure 67

Daily Loss Rates of Selected Materiel Items
Normalized to a PFersonnel Casualty Rate of 1%

Daily

L.oss

Rate
Tanks 6.00%*
Artillery 9.25
Trucks P g.59
Small Arms 2.79
Mortars 1.90
Machine Guns 1.25
Radiocs 1,00

**Use this factor if the proporation of tanks per

1,000 troops is 6 or greater. 1If the proportion

is less than 6, the tank loss rate factor will be

the same as the number of tanks per 1,000 troops.

The 1implications of the relationships between personnel
casualty rates and materiel 1loss rates are profound. The
relationships provide the military analyst a method of estimating
materiel losses when personnel casualties are Kknown. 0r, the
personnel casualties can be estimated if materiel losses are

known, I1f neither casualties nor materiel losses are known, the

relationship will still allow estimates of materiel losses to be

made based on estimates of personnel losses based on the

interaction of the circumstances of combat as explained 1in the




previcus chapters. While historical analysis of materiel
attrition 1is not as advanced as the historical analysis of
personnel attrition, the identification of rough relationships
between personnel casualty rates and materiel loss rates for

different types of materiel provide a solid foundation for

additional progress in this area,




Chapter 7

ATTRITION VERITIES

Based upon observed patterns of attrition in modern combat a
set of hypotheses with respect to personnel and materiel attr{~
tion has been formulated, These are the “"aAttrition Verities.,"
The first two verities do not deal with attrition directly but
have great significance for understanding attrition, The 28
attrition verities which have been formulated by HERO on the
basis of historical observaticns and analyses are as follows:

1, In the average modern battle, the attacker's numerical

strength is about double the defender's. This 1is because the

P S v

attacker has the initiative and can initiate conbat at a i

e and
place of his choosing and in the manner of his choosing. The
attacker can mass his forces at «critical points on the

battlefield tc gain the advantage in strength which he believes
necessary to assure the success of the attack,

A battle wusually do2s not take place unless each side
believes it has some chance for success. Otherwise, the attacker
would avoid taking the initiative. The defender, if he could not
avoid battle by withdrawal, would make every possible effort to
reinforce ghe prospective battle area sufficiently to have a
chance for successful defense,. One circumstance in which a
battle occurs without the tacit agreement or acceptance of the
defender, is when the attacker achieves surprise., Alternatively,

Surprise by a defender (for instance, by ambush) may result in a

battle taking place before the prospective attacker is ready.




Moci military men are aware of the rule of thumb that an
attacker can count on success if he has a three-to-one numerical
superiority, while a defender can expect success 1if  his
inferiority is not less than one-to-two. But the side achieving
surprise can count on the effects of surprise multiplying its
force strength by a factor ranging between 1.5 and 2.5 {(or even
more in some cases). Thus, an attacker expecting to achieve
surprise would be willing to attack with less than a three-to-one
superiority.

Another factor which can influence an attacker to seek
battle with less than a three-to-one superiority is confidence in
the superior aquality of his troops. This accounts for many

instances in which the Germans attacked in World War 1] with less

than the desirable numerical superioritv, and for the similar
instances of 1Israeli attacks in the Arab-Israeli wars without
great numerical superiority.

2, In_the average modern battle, the attacker is more often

succesgful than the defender, In 6595 battles between 168¢ and

1973 the attacker was successful in 261 battles, or 61%. This is
true also of World War IJ and the Arab-Israelil wars 1in which the
attacker was successful in about 75% of the engagements studied.
1t makes historical sense that most wurs are won by the side that

lias been on the offensive longer and more successfully. ‘ﬁ

3. Attrition vates of winners are_ lower than_ those of

lJosers. The attrition rates (not absolute numbers) of successful

forces are almost invariably lower than rates of their ‘H
vnsuccessful opponents, This is generally true regardless of
9
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which is attacker and which is defender.

b 4. Smail force casualty rates are higher than those of large

forces, Writing nearly 140 years ago, American military his-
toxrian Theodore Ayrault Dodge noted that this phenomenon was as
h evident in the battles of antiquity as in the wars of the l9gh
Century. It is also true today that under comparable or equiva-
lent circumstances smaller forces always have higher casualty
» rates thanilarger forces. This is due in part to the fact that
larger forces wusually have a smaller proportion of their
personnel strength exposed directly to hostile fire than do
P smaller forces and in part due to the effect of "friction™ upon
larger forces,

5. More effective forces infiict casuaities at a higher rate

» than less effective opponents. Relative combat effectiveness is

influenced by the interaction of many variables, such as
leadership, morale, training, and experience. One of the major
results of higher relative combat effectiveness is the ability to
inflict casualties on the less effective opponent at a higher
rate than the opponenc can inflict casualties. This relationship
seems to be proportional to the ratio of the combat effectiveness
values of the two sides.

6. There is no direct relationship between force ratios and

attrition rates, Attrition rates depend on many factors, such as

weather, terrain, tactical posture, and relative combat
effectiveness. Accordingly, the influence of personnel strength
ratios or force strenagth ratios on attrition rates is reduced to

a point where no clear relationship exists. Combat power ratios

which take into account the circumstances of combat do influence




attrition rates as one of several interacting factors.

7. In the average modern battle, the numerical losses of

attacker and defender are similar,. This seems to be true when

the combat effectiveness of the opponents dves not differ mark-
edly and the battle ontcome is not an ovcrwhelming catastrophe
for the defender. Tror many reasons, comparisons «f numbers are
less useful than compagison of rates.

8. Loss rates for defenders vary inversely with strength of

fortifications. The outcome of a battle depends on many factors,

and t.ue casualties and casualty rates for both sides depend on
more than the strength of the defensive fortifications. However,
to the extent that history permits such comparisons, it is
evident that if other conditions remain unchanged, detenders 1in
prepared positions will suffer fewer casualties than if they were
in a hasty defense, and they will inflict more casualties on the
attackers. The converse is true also. Loss rates of attackers
vary directly with the strength of the defender‘'s fortificaticns,

9. Loss rates of a surprising force are lower than those of

a surprised force. This is because the organized and determined

forces of the surpris~«y, fully prepared ior battle and given
greater confidence by the knowledge that the opponent is caught
unawares, perform more effectively at the moment of surprise,
The fcroes being surprised, on the other hand, are disorganized,
unprepared, and ©poassibly demoralized, and are less effective
until they recover from being surprised.

1¢. In the average modern battie, attacker loss rates are

somewhat lower than defender loss rates. This is because winners




have 1lower casualty rates than losers, and attackers win more
often than defenders, This is also because attackers achieve
surprise much more often than defenders, since attackers have the
initiative. Also, the attacker is usually more numerous than the
defender, but the numerical losses of both sides are usualfy
similar,

11, In bad weather, casualty rates for both sides decline

markedly. This is because soldiers do not use theif weapons .as
effectively in inclement weather as they do in good weather,
More time is spent survibing or remaining comfortable than 1in
bringing fire to bear on the opponent.

12, In difficult terrain, casualty rates for both sides de-

~T1 2 iny wmam 3 3 4 .
cline markedly. This, toe, is a reflection of the effoctivensess

of employing weapons. In rugged terrain more effort has to be
used to move, and less effort iz available for firing weapons.
Difficult terrain also slows up resupply of ammunition, which
causes lower firing rates for both sides.

13, The casualty-inflicting capability of a force declines

after each successive day in combat. The reason for this

phenomenon is not clear, although fatigue is ungquestionably a
factor. The reduction in capability occurs steadily while the
unit is in combat, but capability is recover:d fairly rapidly
after short periods of rest out of combat. The degradation of
casualty-inflicting capability is ome way in which the effect of
casualties ;ncurred on unit effectiveness can be determined and
measured. More research needs to be done on this phenomenon.

14. Casualty rates are lower at night than in daytime. This

is another example of casualty rates being related to




opportunities to employ weapons effectively. There is simply
less capability to acquire targets and bring fire to bear on them

at night than in daylight,

15, Casualty rates are higher in summer than in winter.

This applies primarily to temperate climates where the distinc-
tion between summer and winter is marked by substantial
differences 1in the hours of daylight. The increased dayligh}
available in summer for effective employment of weapons seems to
be only slightly offset by the inhibiting effects of more
luxuriant foliage.

156, The faster the front line moves, the lower the casualty

rates for both sides. The reason for this phenomencn, which is

‘alidated by historical experience in combat in world Wars I aud
II, is that trcops advancing rapidly have less time to use their
weapons than troops advancing slowly. When the rate of advance
is rapid, more of the soldier's time is spent on the movement
itself, and less time 1is available to bring fire to bear on
targets. At the same time, it is more difficult to acquire
targets during rapid movement, so the defenders are hit less
often.

17, casualty rates decline during river crossings. This

phenomenon, which needs further study, 1s appa-ently due to the

fact that attackers are very largely occupied with matters other
than using their weapons, and the number of exposed targets for

defenders to fire at is generally smaller than usual, except at

the actual ciossing site,




i8. An_ "all-out" effort by one side raises loss rates for

both sides. This 1is true whether it be the attacker making an

attack a outrance, or a defender holding a position "at all
costs." This verity 1is simply a result of the fact that a
commander wiiling to take higher losses to accomplish his missidn
will, in fact, incur those higher losses, but will force his
opponent also to fight more intensively and be more exposed.

19. A force with greater overall combat power inflicts casu-

alties at a greater rate than the opponent. Combat power

includes consideration of the environmental, "operational, and
human factors which comprise the circumstances of a particular
battle or engagement, A numerically inferior force in well-
prepared defenses with highly mobile reserves and gocod morale and
leadership could have greater combat power than a numerically
stronger attacker. This can be true even if the attacker has a
higher combat effectiveness. It is the aggregate of the various
factors which determines the ability to inflict casualties on the
oppcnent.

20, The breakout of personnel casualties in 20th Century

warfare is consistent., About 20% of battle casualties are killed

immediately., This corresponds to a wounded-to-killed ratio of 4.
About 65% of battle casualties survive their wounds, even with
mirimal care, The proportion of seriously wounded who survive
has increased over the past century from less than 5% to more
than 10% due to improvements in medical evacuation and treatment.

21. Materiel loss rates are related to personnel casualty

rates, People are hit in most cases when tanks, vehicles, and

artillery weapons are hit. Thus, personnel casualties are caused




by the same impacts which destroy or damage materiel. This means
that there are relationships between personnel casualties and
materi=2l losses which can be used to estimate the 1latter, given
the former. These relationships vary from item to item, and they
depend on battlefield density and distribution of the equipment
and its relative vulnerability to damage from hostile fire.

22. Tank loss rates are five to seven times higher then per-

sonnel casualty rates. This applies to combined arms engagements

in which armored forces ‘make up a substantial proportion of the
fighting strength on one or both sides.

23. Attacker tank loss rates are generally higher than def-

ender tank loss rates. Thiz is in relation to personnel casualty

rates on the opposing sides. If the attacker’s tank loss rate 1is
about seven times that of the attacking personnel casualty rate,
the defender's tank loss rate will probably be c¢loser to five
times (or even less) the defeadesr's casualty rate,

24. Artillery materiel lioss rates are generally about one-

tenth personnel casualty rates, This is an observed

phenomenon which applies to artillery pieces hit by enemy fire.
It does not include catastrophic losses of artillery pieces due
to overrun or surrender.

25, Self-propelled artillery 1loss rates are about three

times greate2r than for towed guns. This is due to a combination

of - facters: larger exposed target; presence of fuel and

ammunition in the self-propelled guns; and vulnerability of

engines to damage.




26. Average World War II division engagement casualty rates

were one to three percent a day. Successful divisions in Western

Furope 1lost about one to two percent casualties a day in inten-
sive combat; losing divisions lost about two to three percent -a
day.

27. Attrition rates in the 1973 QOctober War were comparable

to World War I1I. In spite of the increased lethality of weapons

and the greater scophistication of military technology, personnel

casualty rates and tank loss rates for engagements in the 1973

war seem to have been approximately the same as those for both
personnel and tanks in intensive battles of World War 1II in
Western Europe; they were slightly less than comparable World war
11 loss rates on the Eastern Front.

28, Casualty rates in minor hostilities after 1945 are

about half those experienced in World War II. This may be

due primarily to the absence of sustained artillery fire in many

of these kinds of combat engagements.




SELECT, ANNOTATED BIBLIOGRAPHY

This bibliography provides an annotated listing of
significant secondary works containing attrition data or analys;s
of casualty and materiel loss data of historical wars, campaigns,
and battles. It lists and describes important works and is not
intended to be all-encompassing. Major criteria for inclusion
are importance and usefﬁlness, either és data source Or as
methodological contribution, or both.

The organization of the bibliography is in two parts. Part
One 1is a listing of general sources, that is, books and other
literature that provide data and analysis of military attrition
statistics of two or more wars or historical periods., Part Two
is a listing of specific sources or works reporting military
attrition experience 1in specific modern wars or historical

peciods,

Part One: General Sources

Armed Forces Information School, The Army Almanac. Washington,
D.C.: U.S. Government Printing Office, 1954.

This 1is an official fact book and reference source of data
concerning the US Army and, to a limited extent, other ser-
vices of the US armed forces, that contains detailed statis-
tical information on US Army personnel strengths and casual-
ties in 20th century wars through World War II. A useful
summary table gives US Army troops and casualties in princi-
pal wars from the American Revolution to World war I1I, inclu-
sive. The volume consulted was published 1in 1950; other
volumes appear to have been published on a regular basis up
to 1959, at least,




Berndt, Otto,. Die Zahl im Kriege: Statistische Daten aus der
neuern Kriegsgeschichte in graphischer Darstellung. Vienna:
freytag & Berndt, 1897.

This is a data base of strength, casualty, and duration data
covering major European wars, campaigns, and battles from
1740 to 1895. Much data is presented, mostly in graphical
form, using tables and diagrams accompanied by figures. The
statistical coverage of wars and campaigns is limited. How-
ever, strength, casualty, and duration data is given for
approximately 1@0¢ land battles, large cavalry engagements,
naval engagements, and sieges. The data base is supplemented
by some useful anaiyses of strength and casualty datg.

This is an impressive effort, though much smaller and
less wuseful in many respects than the data base compiled by

Bodart (q.v.) a few years afterward.

Bodart, Gaston. Militaer~historisches Kriegs-Lexikon, Vienna and
Leipzig: C.W, Stexn, 19908.

This is a large data base and statistical analysis of 1land
battles and sieges and naval battles during the period 1618-
19¢5. The coverade is extensive, comprehending some 1,000
examples, but the primary emphasis is on the battles and :
sieges of the great powers in the period indicated. The data
reporting varlies in detail, reflecting the strengths and =
weaknesses of the source material, which includes primary and
secondary references, The author's bibliography of sources,
organized chronologically by war or conflict, 1is given in
pages 16-31 of the work. The entries for individual 1land
battles and sieges and naval battles generally report the
following data: L]

Name

Date(s)

Geographical location

National or other identification of opposing sides )
Commanders L] )
Strengths

Personnel casualties

Materiel losses

Most entries include a brief statement identifying the vic-
tor, if applicable, and, for battles only, a number on a

scale of 1 to 6 indicating the relative categorical rank of

the battle based on the total of personnel casualties

incurred by both sides.




For land battles and sieges the strength data for each side
gives:

Number of men
Number of cavalrymen
Number of artillery guns

The loss data for each side gives:

Total peirsonnel casualties .
"Rloody losses" (this is the author's term for the
total of killed in action and wounded in action)
Number captured and missing
b Number of artillery guns lost
Number of flags, standards, and kettledrums lost

For naval battles the strength data for each side includes:

Number of men

\ NMumber of ships' guns

Number of line of battle or capital ships
Number of frigates

Number of smaller ships

The ioss data for each side includes:

Number of men (total and killed or captured)
Number of ships' guns

Number of ships (by category)

Strength and loss data for sieges and storms of fortified
) places is reported like that for land battles, but usually in
summary form. All data is reported to the extent it was
discoverable by the author or applicable to a particular
battle or siege. A unique attribute of the data reported for
each battle or siege is the listing by name and grade of all
general officers killed or mortally wounded during the course
of the event.

The final section of the work is devoted to an extensive
analysis of conflict and the trends in warfare during 1618~
1985, based 1in large part on the data base of engagements.
The Kriegs-Lexicon remains to this day the greatest, most

ambitious ‘data base of engagements and related data, a
monument to the industry of its compiler.

Eggenberger, David. A Dictionarv of Battles. New York: Thomas
Y. Crowell, 1967.

The author's preface states that: "This book attempts to
prcvide the essential details of all the major battlies 1in
re ;orded history." However, this ambitious objective is not

met, noL even approached, what is provided, for 1,560




engagements and battles from Megiddo (1479 B.C.) to Vietnam
in the mid-1960s, are brief narrative summaries, accompanied
generally by data on personnel strengths and casualties of
the opposing sides. But many entries either do not provide
strength and casualty data or provide incomplete data, The
main problem with the work is that its coverage is uneven:
it is fairly complete and accurate for European and American
history (despite some major errors and omissions) but poor
for the rest of the world before the 20th Century.

Historical Evaluation Research ¢rganization. Analysis of Factors
That Have Influenced Outcomes of Battles and Wars: A Data
Base ¢I Battles and Endagements., Report No. 95. & vols. Dunn

Loring, va.: HERO, 1984,

This report presents data on 601 major battles of mudern
history from 16@0 to. 1973 in a combination of matrices and
narratives. The matrices comprise seven tables, which show
all of the significant statistical data available on the
battles, including attrition data, and show how major factors
of combat influenced the outcomes of the battles. In addi-
tion, the baciground, course, and outcome of each battle is
concisely described in a narrative, which summarizes princi-
pal sources consulted for research,.

The data base of battles developed for this study is e
called the HERO Land Warfare Data Base; it is routinely Py
corrected, refined, updated, and enhanced, as new or better
data becomes available. HERO has just completed a major
effort to refine and enhance selected aspects of the data
base under «contract to the US Army's Concepts analysis
Agency.

. Artillery Survivability in Modern War. Report No. 55.
Dunn Loring, Va.: HERO, 1976,

For a very limited exploratory study a historical data base
of artillery gun 1losses in modern war was compiled from b
primary sources, including unit operational records. The '.'gﬂ
emphasis is on gun loss patterns in World war 11 (US and
German expetience), but data was also developed for Korea and
the October 1973 Arab-Israeli War, primarily for comparative
purposes. The analysis permitted development of some tenta-
tive planning factors for artillery gun loss rates in e
differing intensities of combat. on




. Historical Analysis of Wartime Replacement Require-
ments: Experience for Selected Major Ttems of Combat Equip-
ment. Report No. l14. 2 vols. Washington, D.C.: HERC, 1966.

This report examines and analyzes historical data on materiel
losses in combat operations in World War I, World War 11, and
the Korean War. The report 1s based largely on primary

military records and emphasizes the materiel attrition exper-
ience of selected units fighting in North Africa, Ital ,
Northwest Europe, and the Pacific in World War 1II. The
research produced tabulated data on losses for units in
various combat postures, and under various other conditioning
factors. The analysis provides a basis for predicting equip-
ment losses for selected major items of materiel in future
warfare.

Voevodsky, John. Quantitative Behavior of Warring WNations. Sys-
tems Analysis Division Staff Study. Washington, D.C.: Depart-

ment of the Navy, 1968.

Th;s study is an investigation of the quantitative relation-
ships between populations, army strengths in battle zones,
casualties, and fatalities, It is based on historical data

of major US wais from the Civil Waer to the Vietnam Wari,
through 1968, and statistics of the military effort of Great
Britain and France against Germany in World War I and vice
versa, The author attempted to apply the quantitative pat-
terns of repetitive behavior he discerned in the historical
data to predict future trends of the then ongoing US exper-
ience in Vietnam. The analysis is vitiated by frequent
misunderstandings and misinterpretations of the data, and the
projections have been refuted by experience data for Vietnam
since the date of publication.

Wright, Quincy. A Study of War. Chicago: University of Chicago
Press, 1965.

First published in 1942, this is a classic study and analysis
of war phenomena throughout history. The author compiled a
massive data base touching a variety of aspects of warfare
and analyzed it using techniques of the social and behavioral
sciences. The work considers quantitative trends in warfare
and includes a broad discussion of war casualties, The 1965
2d edition includes the author's commentary on war since
1942,
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Part Two: Specific Sources

Beebe, Gilbert W., and Michael E. De Bakey. Battle Casualties:
Incidence, Mortality, and Logistic Considerxation. Spring-

field, 111,: Charles C. Thomas, 1952.

This book is the seminal source on the casualty experience of
US Army ground forces in World War II. The authors compiled
the data base for their analysis from a variety of sources,
including the operational records of tactical units and their
medical staffs and from official records and reports of the
US Army Medical Service. The analysis 1is most complete and
-inclvdes concepts and considerxations of the incidence,
mortality, evacuation, and hospitalization of battle

casualties. The emphasis is on World War II, but the authors
include data and discussion of histcorical trends in persannel

attrition, particularly in chapter I1I, "Incidence of Hits and
Wounds ,"

Clark, Dorothy Kneeland. Casualties as a Measure of the Loss of
Combat Effectiveness of an infantry Battalion. Technical
Memorandum ORC-T-289. Chevy Chase, Md.: Operations Research
Office of the Johns Hopkins University, 19%4.

A pioneering study of the battalion breakpoint concept, based
upon actual combat data. The analysis is based on a sample
population of 44 US infantry battalions involved in seven
engagements in the European Theater of Operations during
World War Il. The author concludes that: "The statement that
a8 unit can be considered no longer combat effective when it
has suffered a specific casualty percentage is a gross over-
simplification not supported by combat data."

Gilchrist, H.L. A Comparative Study of World War Casualties from
Gas_and Other Weapons. Washington, D.C.: Government Printing
Office, 1928,

This 1is a text prepared by the Chief, Medical Division, US
Army Chemical Warfare Service, for use in the curriculum of
the Chemical Warfare School, Edgewood Arsenal. 1t provides a
useful discussion and analysis of Worid war 1 «casualties,
accompanied by tables and charts, The emphasis is on gas
casualties, but, as the title 1indicates, the analysis
compares gas casualties with those caused by other agents, in
the World war and in other wars. An analysis of the data
given 1in the work was performed subsequently by Dorothy
Clark, who questioned the figures on the proportion of
gunshot-wounded soldiers who died, finding them much higher
than those of other sources. e




Great Britain., ‘War Office. Statistics of the Military Effort cf
P the British Empire During the Great War. (ondon: His
Majesty'™s Stationery Office, 1912, '

This is the official compilation of statistical data relative
to the military effort of Great Britain and the British
Empire during World War I. It includes much data on person-
B nel and material strengths, personnel casualties, material

losses, allocationrs of munitions, ecc., presented generally
in tabulan form, The datl is organized wusually LY war
theater, campaign, and time period, rarely by battle. There
are summary reports of Allied and enemy strengths and casual-
ties, Other data pPresented includes various war
chironnlogies, statements on prisoners captured fron the
enemy, and a table showing the leugyth, in miles, c¢f the line
held by British forces in France and Jlenders at various
times during the war. . Little attempt is made to analyze the
data presented.

P taldenwang, A. von. Statistik und Verlnste. Vol. XX of Wuerttem-
berys Hear im WQlukrigg. sStuttgart, 1936,

As the title indicates, this is a narrow statistical and
narrative summary of the military effort of one German state,
that 1is Wuerttemberg in southwest Cermany, in World War I.
Discussion end tables give details of mobilization nd or-
ganization and provide data on personnel strengths 4 cas-
ualties by arm cf service for war vyears (that is, vyears
beginning on 1 August of one yea:r and ending on 31 July of
the next--the war having becun for Germany on 1 August 1914)
% and tfor the period ~gust 1918 to the Armistice. Sone

conrideration 1s givoa to matters of logistics and the war
economy.

‘Lical Evaluatioun and Research Organization (HERQ). Casualty
W Svimates for Contingencies (CEC). Report No. 118.
*wrtax, Va.: HERO, 1986,

This report examines the b.ttle casualty experience of
trcops of the US and US allizs in 73 selected combat
™ engagements that occurrec in conflicte since the end of World
War X1. The rescurch performed for the repurt permitted the
formulation of some important generalizations about the
classification and complex nature ¢f conflict since 1945.
The ««nalysis cf the data base ot 73 engagements resuited in
the deelopment of tabulations showing average Lattle
casualty rates by casualty category and according to a variety
of circumstantial f(operational and environmental) factors.
These tavbles proviée uscful insights for planners and

modellers.,
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. Historical Survey of Casualties in Different

Sized Units in Modern Combat., Report No. 97, Dunn Loring,
Va.: HERDO, 1982.

Personnel attrition data in four engagements of US trcoops 1in
the European Theater of Operaticns in Wocld War II was col-
lected and analyzed at the level of division, regiment, and
battalion ard recorded in tabular form showinc the strength,
both by duy and as an average for the periosd concerned, and
casualties by category, both numerically and as percents of
the daily strength, by day and as averages for the period.
Total or cumulative casualties by category during the period
are also shown. The report includes detailed narratives of
the combat experience of the divisions and sub-units in each
engagement, their casualty experience, and 30 tables.

. Physical Damage and Casualties in Conventional Battle,

Report No. 93. Dunn Loring, va.: HERO, 1982.

The report assesses physical damage and military and civilian
cagualties in three battles in northern Europe in World war
11. It includes narratives of the battles and presents tabu-~
lar data on phyeical damage done during the course of each
battle, the strengths and lesses of the opposing forces in
each, and civilian casualties incident to each. Addition-~
2lly, an attempt was made to relate ammunition e:iupenditures
(artillery shells and air-delivered bombs) to the level of
damage assessed for each battle terrain area selectad for
damage evaluation, Besides the three case studies the report
includes a brief chapter describing physical damage and civi-
lian casualties in metropolitan France generally, and parti-
cularly in the departments of the Manche and Calvados (in
Normandy).

Historical Division, Headquarters, United States Army, Europe.

Guide to Foreign Military Studies, 1945-54. Karlsruhe,
Germany, 1954.

This 1s a descriptive catalog and 1index of manuscripts
prepared by former high-ranking cf{ficers of the German Armed
Forces during 1945-19%4 under the Foreign Military Studies
Program of the Historical Division, USAFEUR. The original
mission of the program was to obtain jinformat.«a about enemy
operations in the European Theater for use in -he preparation
of the official history cf the UUS Army in World War II. The
program's mission was lat.r changed to emphasize operational
studies and analyses of German nilitary experience in a
variety of areas. Thus, thz maniscripts produvced include
Operational summaries and analyses, unit histories, lessons
learned type reports, and monographs on German experience in
a diversity of areas, including organization, administratiuw.:,
and tactics, Because of the widespread destruction of German
Werla War Tl opeiational records, many ¢f the mcnog. aphs have



value for the attrition researcher. Some of them deal with
anzlyses of casuslty experience, and one, M§ % DP-¢ll, des-
cribes the German syrtem of ceporting casualties,

Livermore, Thomas L. Nuwoers & Losses in the Civil War in Amer-
icas 18¢1-65. Bleomingcon, Ind.: Indiana University Press,

wyr. 77

This is a compilation of data relative to personnel strengths
and 2asualties in the American Civil War that was first
published in 198¢ and is considered a classic among works of
itz kind. The author was a Union army veteran wh> rose
theough the ranks trom private to coleonel and who, subv:equent
fte the war, was a lawyer and businessman. The data was culled
frum the 129-volume Officizl Records of the War of the Re-
bzllion «nd from relicble secsndary sourcer.  1he fircc talf
of the work is devuited. to the presentaticn and explication of
data descriptivc of the total wumber ot personnel who served
in the oppusing armies, total casualties, and a comparison of
personnel casualties in similar batties. The second half of
the work presents personnel strenith and ceswalty dala for
specific pattles. Two tables summarize the battle data,

=

Love, Albert G. Wwar Casualties. The Army Madical Fullecin
24, <Carlisle Barracks, pra." @#edicel Fieid Seivice Lohwo
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The purpose of this work was to @stimate, based on ¢xper.erce
data, the regnirements for medical services for *roat fne

casualties in a future wxr. It provides statistics on  the %4
incidence am.. treatment of battle and nombatttle casu.lties b,
based wainly ca the experients of U5 forces in Wavld wa:s 1.

Because of the book's fourus on the treatment of wounaed, and
because World Wa. I saw the widespread emeloyment of «hemicoy
weapons, the authcor draws a useful diffeventiation Flepen
gaes--wounded and gunfire-wounded, fince the data base 13
Jrounded mainly in US$ experience, whioh occursed largely ia
t.he lastk year ol the war, the gas casuvalties aty
predominantly from rinstard.

Keel, Major General Spurgeon. Medical susport of the U.g5. Army
in Vieran, 1265-187¢,  wWashington, D.C.: Department of the

KERy |~ L9 o i

This is a monogrvaph in the O{fice of the Chiel of HMilitsry
Mistory's Vietram Studizs series, 1t discusscs the experience
ot the USTAruy's Fedic¢Z) pepartment in Viet(nam Yor the years
1965-1979. Thuugh concerned primarily witi the specifics of
medical operaticons in the relatively unigue enviiormwent and
clrcunsiances of the Vieunam War, it prov.ides also an inter-
estiny couparative statistical analysis of guality of care o1
the vonnded in World War "1, Korca, and Vietnam, {ocamssinyg ou




survival statistics and patient care indices. Insights into
the implications of the Vietnam War «asaalty experiencc ior
other modern conflicts are given in discussions of wound
causative agents, the nature ¢f wounds and rhe mechanics of
wounds caused by modern weapons, and medical advances.

Peckham, Howard H., ed. The Toll of Independencg: Engagements &
Battle Casualties of the &american Revoluticn, Chicago:
University of Chicago Press, 1974.

This book lists 1,331 land, and 218 naval enygagz:nents and
actions of the American Revolutionary War and American and
Exitish battle casualties by category 1n euch., Each #ngage-
ment Is briefly described, and the surengths of the cpposing
forces, where Known, are given, This 1s z wery careful
compilation, assembled using primazy and secondatry sources by
a research team guided by the director of the Willijarn L.
Clements Library at the University of tiichigan. The intruduce~-
Lion contains a userul description of the methodocluay ea-
ployea in the effort to amass the data and analyze it for
reliability.

Reister, Frank A. Bakule Casvalties and Medical Statistics: U.S.
¢ 2.2rakl

P onvDers ane 4 - - OO N T Nl S I
hrmy Experience D the Korean warv. Wasbiinngilon, Delot o
Surgeon Geneval, 1973,

This 1is a very significant compiletion and analvsis of data
relaztive to  the casualty experience of the U5 Army in  the
Korean War, 14v@..19:53. Like the work ¢of Bezhe and De Bakey
e..v !y on wihich it vas modelled, it was compiled to provide
pPeglcal pianners with statistics and factors from historical
ex «¢rience Lo toarecasc future reguirements. The text, which
(F complemenied by numerous presentations, provides discusn-
w'on and znalysis of casualty and morbidity experiznce, ef-
ferzs  of type ¢of operaticn and tectical action on  casuality
rates, weapodus' lcthalivy, wound location, hospitalization
and  evicuaticn eXperience, end  sergical, wedical,  and
lngistic consideratiunsg.

Stanfon, Shelby L.

vie f Bsetle. washingtow, 0.C.s
t.¢, New BPuaks, 1941

tnan (rdey o
-

Yhin is a detaiied, waryroapedic discunsion of the U3 dray's
Viptnam War  woder w7 battae ond releted subjects  that  is
based on official ve wrin and Jeonsants. Apperndisx ¢ provides
a tabulatr pvesentation 9% srumary Jdaks oon US prosenre)
casuslties avd watericel loss=2u (welected items ¢f egulpeng)
Incidunt to the war,




Thayer, Thowas, The U.S. in Vietnam: War Without Fronts. Boul-

der, Col.: WeStView press, 19¥5.

This is a quantitative analysis of significant aspects of U0S
troop involvenenc ir the Vietnam War from 1965 to 1972. The
author made use of formerly classzified information collecte?d
fror. th: military command in Vietnem and examined, inter-
preted, andé analyzed for planning and decision-making pro-
cesses by Defense Geoiretery MacNawmara's Systems Analysis
team, for which he worked as avalyst., Part 3, "The Cazualty
Toll," iz an jntformed discussion, with tabulations of data,
cf Vietnam Wer casualty experience, fnere is & brief, en-
lightening discourse ou vhe "¢ccuracy problen” trespecting
allied 1A estimates for VC/NVA troops. This bcod 135 recom-
mended as a model of the guantitaiive analysis of varicus
data generated by war exper.cnce, and will bz particularly
valuable tc the actrition researcher. since it provides exem-
plars of the kinds of trends «ad celationships that can be
discerned frorw a mess of raw data.
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Appendix 1

HIERARCHY OF COMBAT

an understanding of combat phenomena is facilitated by using
a hierarchy of combat to desciibe combat events and aggregate
them for analysis. The hierarchy of combat which is commoniy
accepted 1is as follows: way; campaign; battle; engagement;
action; and duel.

The hierarchy of éombat has been adopted Ly the Military
Conflict Institute as part of its effort to standardize and
simplify terminology relafing to combat. HERO has proposed the
insertion of the level of "action" between engagement and duel,
and the term action is 1included in this statement of the
hierarchy. The levels of combat are defined as follows:

War is armed conflict, or a state of belligerence, invceclving
military combat between two factions, states, nations, or coali-
tions. Hostilities between the opponents may be initiated witn
or without a formal declaration that a state of war exists. A
war is fought for a stated particular poiitical or econcmic
purpose or reason, or to resist an enemy's efforts to impose
domination. A war can be short, sometimes lastving a few days,
but wswally 1is lengthy, lasting for months, vyears, or gven
genuxation5;

A canpaign is a phase of a war involving "a series of
military operztions reiated in time and space and aired coward
schieving a single, spccific, strategic objective or result in
the warv, B ocampaign way include a single battle, but more often

it. comprises a ramoe: of battlcs, <onnected over & protracted

pericd  of time or a consideravle dustance, but within a singlc




theater of operations or delimited area. A campaign may last
only a few weeks but usually lasts several months or even a year.

A Dbattle is combat between major forces, each having
oppusing assigned or perceived operational missions; each side
seeks to impose its will on the opponent by accomplishing its own
mission, while preventing the opronent from achieving his, 2
battle starts when cne side initiates combat and ends when one
side accomplishes its mission or when one or both sides fail to
accomplish the mission(s) .- Battles are often part of campaigns.
Battles last from a few days to sevaral weeks.,

An engagement is combat between two forces, neither larger
than a division nor smaller than a company, in which each has an
assigned or perceived mission, whilch begins when the attacking
force initiates combat and ends when the attacker has accomp-
lished its mission, orn ceases to try to accomplish the mission,
or one or both sides receive significant reinforcements, thus
initiating a new engagement. An engagdement 1s often part of a
hattle. An engagement normally lasts one or two days; it may be
a9 brief as 2 few hours and is rarely lonc -z than five days.

An action is comkat between two forces, neither larger than
a battalion nor smallier thon a sguad, 1in which cach side has a
tactical objecrive, which beging when the attacking force ini-
tiates combat and ends when the attacker sceizes the objective, ov
one or both furces witndraw, or bkoth forcews terminate combat. An
action i3 often part of an engayement 'nd is sometimes pave of  a

battie., Ain action lasts for a few minutes or a few hiours  and

never lasts murae than one day.




S

A duel 1is combat between two individuals or bLetween two
mobile fighting machines,  such as combat vehicles, combat
helicopters, arnd combat aircraft, or between a mobile fighting
machine and a counter-weapon, A duel starts when one side opens
fire and ends when one side or both are unable to continue firiﬁg
or stop firing voluntarily, A duel is almost always part of an

action. A duel lasts only a few minutes.




Appendix 2

EXAMPLE OF ATTRITION RESEARCH

an example of how official documents are used in attrition
research is provided by work performed by HERO researchers in an
investigation of the casualty experience of the US 3¢th Infantry
Division in the Battle of Mcrtain, fought in Normandy during 6-~12
August 1944, Research in the division's operational records was

performed at tha Federal Records Center, Suitland, Maryland.

The strength of the division and 1its subordinate and

attached units on the eve of the battle was determined from
inspection of the division's G-1 (Personnel) Periodic Report

dated 2400 hours 5 August 1944. Figure 68, adapted from the

criginal, shows how this data appears in the record.




'@
Figure 68
US 3@0th Infantry Division, Strength of Command )
as of 2409B 5 August 1944
Present For
Subordinate Unit Authorized Strength Duty Strength
Off./WO EM off./wWO EM
®
Div HQ . 53 106 57 124
Hg Sp Trs ’ 5 20 5 19
Hq Co 6 154 6 162
MP Plat 3 68 4 99
730th 0rd Co 10 131 10 135 ®
3éth QM Co 10 175 9 199
38th Ssig Co . 13 226 14 255
30th R~n Tr 6 143 3 125
117th Inf Regt 157 3049 127 2485
1l19th Inf Regt 157 304¢9 153 2518
120th 1af Regt 157 3049 122 2013 ¢
Hq Btry Arty 20 104 22 110
197th Fa Bn 33 468 31 468
ll1gth FA Bn 33 468 34 468
239th KA Bn 33 4638 26 46¢
113th Fa Bn 32 487 31 486
195¢th Engr Bn 32 603 30 577 )
1¢5th Med Bn 37 497 37 404
Div Totals 797 13,175 721 11,143
Attached Units* o
8234 TD Bn 34 729 30 652
531st AAA AW Bn 3 744 38 746
7433 TX Bn 35 665 10 663
629th TD Bn 36 635 34 603 e
*Very small or insignificant attached units deleted from listing.
The G-1 (Personnel) Periodic Reports also recorded casual- "
ties and replacements. A typical line entry for Casualties 1in
Period provides the data in Figure 69.
e
®

: i



Figure 693

US 3¢th Infantry Division, Casualties in Period
r 2400B 5 _Auqust to 2400B 12 August 1044,

Subordinate Unit Battle Cas. (BC) Non-battle Cas. (NBC) Total Cas.

117th Inf Regt 323 195 518

The data is presented in a format that categorizes
casualties as killed, wounded, missing or captured (BC), or sick,
evacuated, and non-;vacuated {NBC) . This form also shows
replacements received and expected in the period.

Casualties incurred 'by units each day and replacements
» forwarded to units each day are shown on the Daily Estimated Loss

Reports,
Careful exploitation of these personnel records allowed the

researchers to build a complete picture of the attrition history

P
of the division both during the period of the battle (it happened
that the term of the G-l [Personnel] Periodic Reports used coin-
P cided exactly with the duration of the battle) and on a daily
basis.
These records are located at the Federal Records Center,
B Suitland, Maryland, in Record Group 407, Box £733, 33¢-1.2 33th

Inf. Div. Gl Journal, August 1944,




Appendix 3

THE PROCESS OF HISTORICAL CRITICISM

In order to assess the reliability of strength and attriticn
data from both primary and secondary sources, it is necessary to
perform the process of historical criticism. This is similar to
the process used commonly to assess the reliability and
credibility of any piece of information used in the intelligence
cycle,

The analyst must first understand thoroughly the conflict
for which the data 1is being reported. This requires tha
following: a narrative of the engagement, battle, or campaign; a
map; and orders of battle for the opposing sides. With these the
researcher or analyst will have the basiz for acquiring an
understanding of the event, which includes who (what units) was
involved, what happened, when it happened, where it happened,
and, perhaps, why it happened.

Once the analyst becomes familiar with the combat events he
is investigating he can evaluate the available data. This
process involves a rigorous assessment of the evidence in order
to establish its reliability, as a basis for further work,

The first step 1is to establish the authenticity of the
document. In this step it would be well to remember that there
have been numerous historical frauds and fake documents, some of
which have gained widespread acceptance. An example of this

phenomenon was the notorious Protocols of the Elders of Zion.

Other examples include propaganda pieces produced by governments

or government agencies for their own ends, 1like the British




bluebook describing German atrocities in Belgium in 1%14 or
current KGB disinformation pieces.

Once the authenticity of a document has been established the
truthfulness of the information it containg must be assessed. In
doing this the analyst considers the document in the light of
several questions, These may be divided into two general areas:
external criticism and internal criticism.

External criticism is concerned with factors external to the

content of the document itself, principally the factors
surrounding its creation. Some typical questions asked in this

stage are as follows:

When was the document created?

Who was the author?

Why was the document created?

I1s there any reason to suppose that the
author might have been biased or prejudiced
in his presentation of the facts?

Is there any reason to believe that the
author might have deliberately or inadver-
‘tently misrepresented or distorted the facts?
What have other analysts said about the
reliability of the document?

Internal criticgsm is concerned with the content of the

document in gquestion. Some questions that may be asked in this

stage are as fcllows:

Was the author in a position to know all that
he relates?

What evidence presented in the document may
be regarded as fact? As opinion?

Does  the data presented make sense 1in
generalz




Does the data presented accord with what we
know of the event from other sources?

Many more specific questions may be asked at this stage of
the inquiry. The tests involved are very like those involved in.a
court of law, where the court considers the admissibility of
evidence (a matter of law, decided by the judge), and the Jury
weighs tne evidence to determine the facts anéd arrive at a
verdict,

Historical criticism is hard work which can be accomplished

only by acquiring a thorough familiarity with the subject wunder

investigation and adhering consistently to a sound methodology.




appendix 4

ASSESSING RELATIVE COMBAT FFFECTIVENESS

By using the Quantified Judgment Mcdel (QJM) HERO is able to
assess the relative combat effectiveness of opposing forces in
historical battles and engagements. Thz2 QJM process involves the
calculation of two ratios,

The Combat Power Ratio is based on the strength, weapons,

and circumstances of opposing forces in a battle.

The Result Ratioc is based upon the outcom= of the battle,

The Combat Power, P, of each opponent is obtained by
calculations in which factors representing the effects of the
environmental and operational circumstances are applied to the
Force Strenaths of each side. The Combat Power Ratio is obtained
by dividing the P for one side, Pl, by the P for the other side,

P2. The ratio Pl/P2 defines the theoretical outcome of a battle.

If Pl/P2 1is greater than 1.8, then Side 1 should have been
successful; if the ratio is less than 1.0, then Side 2 should
theoretically have won,

The actual outcome of a historical battle is described by a
Results Ratio, R1/R2. I1If R1/R2 is greater than 1.0, Side 1
actually won; if R1/RZ is less than 1.¢, Side 2 was successful.
Unless the two sides were perfectly matched 1in capability

(something which has occurred rarely in history) Pl/P2 is

practically never identical to R1/R2, although it may be close.

The relative Combat Effctiveness Value (CEV) of the opposing
sides is defined as the ratio of RiI/R2 to Pl/P2, or:
CEV1 = (R1/R2)/(Pl/P2)

At the Battle of -aAusterlitz the Combat Power Ratio of




Napoleon's outnumbered French army with respect to the Austro-
Russian Allied Army was: pfr/Pal = @.94. Before the battle an
objective obsexver would have expected that Napoleon would have
been defeated in a close-fought battle. However, the Results
Ratic for this battle was Rfr/Ral = 2.02. The CEV for the French
is calculated as follows:

CEVfr = 2.02/0.94 = 2,15

In other words, the quality of Napoleon's leadership
combined with the excellence of his Grand Army, meant that 100
French troops were the equivalent of more than 200 Allied trcops.

By ezamining the outcomes of some 200 historical engagements
cf the 20th Century, HERO discovered that the ratio of the
casualty-inflicting rates of the opposing sides in these battles
was usually very close to the square of the CEV.

Let's see how this fits with the assessment of the relative
quality of the +troops, and the outcome of the Battle of
Austerlitz,. Napoleon had 75,000 troops, and suftfered 7,000
casualties, a casualty rate of 9.33%. The Allies had 89,000
troops, and lost 27,999 men, a rate of 30.33%. However, the rate
at which 75,00¢ French troops inflicted 27,000 casuvalties is 23.36
casualties inflicted by every French soldier. The 89,000 allies,
on the other hand, inflicted 7,000 casualties at the rate of ¢.08
casualties for every Allied soldier. That produces a

casualtv-inflicting ratic of 4.5 to 1.0 in favor of the French

(0.36/6.08). Tne French CEV, calculated above, was 2.15; the
square of the CEV is 4.62, which is very close to the 4.5 ratio

of the casualty-inflicting akiliity of the oppouents,




Napoleon once remarked that "“the moral is to the physical as
three 1is to one." It would seem from the HERO data, however,
that the moral is the equivalent of the physical squared.

While, on the average, the ratio of the casualty-inflicting
capability of two opponents in any given battle is approximately
the square of the CEV, there can be substantial deviation from
this average in individual cases. Nevertheless, one can very
cautiously and very tentatively assess the relative combat
effectiveness of opposing forces if one has enough datg f
calculate with reasonable confidence the general ability of the
two sides to inflict <casualties upon each other in one or

(preferanhly) more battles,




Appendix 5

73-ENGAGEMENT POST-1945 CONFLICT DATA BASE

Engagement Conflict

Number Type Conflict; Date; Engagement Name
450601 EI Indonesia, 11-14 Mar 1946: Ambush of British Convoy
450801 El French Indochina War, 4-6 Dec 1953: Operation CANTER I
450802 El French Indochina War, 29 Jun 1954: tinh Binh
450803 El French Indochina War, 1 Jul 1954: My Coi
460402 EI Greece, 18/19 Apr 1947: Agrafa-viniani
460403 BEI Greece, 26 May 1947: Mount Vermion
460485 EI Greece, 25 Jul 1947: Grevena
4064066 Bl Greece, 12-15 Fek 1949: Florina I1I
520160 MH Egypt, 25 Jan 1952: Operation EAGLE
520461 EI Cyprus, 18-29 May and 8--23 Jun 1956: Operations
PEPPERPOT and LUCKY ALPHONSE
540201 ET Algeria, 27 Jan-15 Apr 1957: Battle of Algiers
540202 EI Algeria, 23-24 May 1957: Battle of Agounnenda
540203 EI Algeria, 21 Nov 1957: Hassl Rhambou
566101 W Sinai, 29/30 Oct 1956: Battle of Kuseima
560102 W Sinai, 30 Oct 1956: Battle of Thamad
566163 W Sinai, 30 Oct 1956: Battle of Nakhl
560184 W Sinai, 39 Oct-2 Nov 1956: Battle of Um Sheham-Um Xatef
560108 W Sinai, 1-2 Nov 1956: Battle of Bir Rud Salim-Bir Gifgaf
560109 W Gaza Strip, 2-3 Nov 1956: Battle of the Gaza Strip
560110 W Sinai, 445 Nov 1956: Battle of Sharm el Sheikh
560201 12 Egypt, 5 Nov 1956: Port Fuad-Port Said

560202 W Egypt, 5 Nov 1956: Gamil Airfield




576101 EI Oman, 6-11 Aug 1957: Nizwa Drive

570162 EI Oman, 26 Jan 195¢%: Jebel Akhdar
578501 Mi  Morocco, 23 Nov 1957: sSidi Ifni
660101 MH Congo, 10 Jul 19606: Luluabourg
660102 Mi Congo, 11 Jul 1966: Matadi
600103 MH Congo, 13 Jul 1960: N'djili Airport
! 600104 MH Congo, 17 Jul 196¢:_ Boende
| 600195 MH Conygo, 17 Jul 1964: Bunia
600106 MK Congo, 19 Jul 196¢: Advance to Mongbwalu
606201 EI - Congo, 15-16 Dec 1960: Rescue of Austrian Medical Team
at Bukavu
69082082 EI Congo, 11 Feb-l11l Apr 1961: Katangan Government

Pacification Operations

£nna
A 1 2 )
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Cengo, 3-6 Mar lagl: Incide
at Banana, Matadi,

600204 El Ccongo, 13-21 Sep 1361: Elisabethville

620285 EI congo, S5-6 Dec and 15-19 Dec 1961: Fighting Betwecn
Katangan and UN Troops 1

€00236 El Congo, 28 Dec 13962-2) Jan 1963: Fighting Between Katangan 2
and UN Troops II

610201 MH  ‘unisia, 19-20 Jul 1961l: Sidi Ahmed Airbase

61@202 Tunisia, 21-22 Jul 1961: Bizerta Engagement
628161 ' Vietnam, 28 Jul 1966: Operation SYDNEY Il

628102 3 Vietnam, 18 Aug 1966: Battle of Long Tan

620164 Vietnam, 1¢ Feb-19 Mar 1970: Operation HAMMERSLEY

629185 ) Vietnam, 6 Mar-25 Apr 1971: Operation BRIAR PATCH I
621161 Oman, 19 Jul 1¥72: Mirbat

639201 : Aden, 1l May-ll Jum 1964: Radfan Campaign

636202 dden, 23/24 Aug 1964: Operation TEST MATCH

630203 Aden; 2¢ Jun 1966 Recapture of Federal Guard
Camp/Crater Police Barracks




6402100

640200
640501

640502

640600
670101
670102

680160
730101

750200

750300
760106
770100
780160
780301
780302
782303
780304
820101
820102
820163

820104

820201

MH

MH

MH

MH

MH

MH

MH

MH
MH

MH

East Africa, 20-27 Jan 1964: Suppression of East Africar
Armies Mutinies

Gabon, 18-12 Feb 19¢4: Libreville

Congo, 23 Nov 1964: Operation DRAGON ROUGE, Van de Waele
Column

Congo, 24-25 Nov 1964: Operation DRAGCN ROUGE, Paradrop,
Air Landing

Congo, 26-27 Nov 1964: Operation DRAGON HNOIR
Sinai, 5-9 Jun 1967: Shadni Brigade Operations

Jerusalem Sector, 6-7 Jun 1967: Israeli Parachute
Brigade Operations

Kerama, Jordan, 21 Mar 1968: Operation TOFFET
Golan Heights, 6-11 Oct 1973: Barak Brigade Operations

Saigon, South Vietnam, 29/30 Apr 1975: Operation
FREQUENT WI1ND

Cambodia, 15 May 1975, Mayaguez Rescue Operatior
Uganda, 3/4 Jul 1976: Operation JONATHAN

Somalia, 18 Oct 1977: Operation MAGIC FIRE

Lebanon, 14-2¢ Mar 1978: Litani River Operation
Zaire, 19 May 1978: Operation LEOPARD, Parachute Drop
Zaire, 20 May 1978: Operation LEOPARD, Metal Shaba
Zaire, 22 May 1978: Operation LEOPARD, Kapata I
Zaire, 23 May 1978: Operation LEOPARD, Luilu I
Falkland Islands wWar, 21 May 1982: San Carlos Landing

Falkland Islands war, 27 May 1982: San Carlos Beachhead

Falkland Islands War, 28-29 May 1982: Darwin and Goose
Green Engagements

Falkland Islands war, 11/12 and 13/14 Jun 1982: Port
Stanley Engagment

Lebanon, 6-11 Jun 1982: Operation PEACE FOR GALILEE,
Western Sector



820202

829203

820204

Lebanon, 6-11 Jun 1982:
Armored Task Force

Lebanon, 7-11 Jun 1982:

Central Sector

Lebanon, 9-11 Jun 1982:
Eastern Sector

Operation PEACE FOR GALILEE
llc_lw

Ooperation PEACE FOR GALILEE

Operation PEACE FOR GALILEE
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TABLE B:
SELECTED DAILY CASUALTY RATES IN BATTLES OR ENGAGEMENTS ®
(1861~-1982)
Average
Average Daily Casualty
Year Strength Rate §%
®
American Civil War, 8 Battles
Uniocn 1861-65 68,250 11.5
Confederacy 1861-65 56,193 15.0
World war I @
German Divisions, 9 Engagments 1915 18,133 5.7 .
British Divisicons, 9 Engagements . 1915 13,628 8.5
US Divisions, Overall Average 1918 28,000 2.0%
US Bde Sliice, Overall Average 1918 14,000 4.0*
World War II ®
US Divisions, Overail Average 1943-45 14,000 B,9*
US Divisions, 82 Engagements 1943-44 1.2+
German Divisions, 82 Engagements 1943-44 1.8
Cerman Divisicns, Qverall dverage 1941-45 12,000 2.0*
German Corps, Kursk, 3 Engagements 1943 58,0097 1.1 _
Soviet Army, Kursk, 3 Engagements 1943 85,000 3.0%* e
Korean War
US Divisions, Overall Average 1956-53 15,000 g.8*
Six~Day War
Israeli Units, 21 Engagements 1967 12,232 2.8 ®
Egyptian Units, 11 Engagements 1967 14,245 6.9
Jordanian Units, 5 Engagements 1967 8,750 5.6
Syrian Units, 4 Engagements 1967 11,371 4.0
October War
Israeli Units, 33 Engagements 1973 14,593 1.8 ®
Egyptian Units, 16 Engagements 1973 34,321 2.6
Syrian Units, 17 Engagements 1973 16,975 2.9
Lebanon
Israelis vs Syrians, 2 Engagements 1982 21,000 1.2
Syrians vs Israeli=s, 2 Engagements 1982 27,500 S.g** @
Israelis vs PLO (4 days) 1982 28,000 0.2
PLO vs. Israelis (4 days) 1982 8,000 13,1*%

* Approximate, more research required
** Estimated @
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TABLE E:
US ARMY WORLD WAR 1

BATTLE DEATHS BY BRANCH AND RANK?*

Officer Enlisted Total

Infantry 2,822 42,429 45,251
Tank Corps {l 49 60
Artillery 142 1,729 1,871
Engineers 86 ' 1,228 1,314
Med. Dept. 47 363 410
Air Service 130 172 302
Others 65 1,112 1,177
Total 3,363 47,082 5¢,385
(6.56%) (93.44%) (126%)

*Based on Leonard P. Ayres, The War With Germany: A Statistical
Summary, Government Printing Office, Washington, D.C. 1919, p.
121, and Army Almanac, p. 666.
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