
HEADQUARTERS • UNITED STATES ARMY TRAINING AND DOCTRINE COMMAND 
OFFICE OF THE COMMANDING GENERAL 

FORT MONROE, VIRGINIA 23651 
9 January 1978 

My dear Colonel Dupuy: 

Thank you so much for coming to see me last week. I am 
impressed with what you have done to quantify history, and 
believe that we must do more of that sort of work. 

I have in hand both your letters of 5 January. May I take 
a bit of time to think through your proposals, reevaluate 
our study program, and I'll respond in more detail. I'm 
very interested in pursuing your suggestions. I look forward 
to talking with you again soon. 

All the best, <chk ~' -~·' 
DONN A. STARRY 
General, United States Army Command ing 

Colonel T. N. Dupuy, USA-Ret 
Executive Director 
Historical Evaluation and Research 

Organization 
A Division of T. N. DUPUY ASSOCIATES, INC. 
Post Office Box 157 
Dunn Loring, Virginia 22027 
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HISTORICAL EVALUATION AND RESEARCH ORGANIZATION 
A Division of T.N. DUPUY ASSOCIATES, INC. 
P.O. Box 157, Dunn Loring, Virginia 22027 560-6427 

January 5, 1978 

General Donn A. Starry, USA 
Commanding General 
USA TRADOC 
Fort Monroe, VA 23651 

Dear General Starry: 

I appreciated the opportunity to discuss with you earlier 
this week some of the things that my organization and I have been 
thinking of in recent months. I shall, of course, be sending you 
in the near future some specific ideas stimulated by the discus 
sion. 

Meanwhile, in the light of your reaction to my comment about 
field fortifications (as emerging from our recent study for DNA and DCSOPS on "Implications of Surprise in Scenarios of Conven tional and Tactic>i Nuclear Combat in Europe.") I enclose a copy 
~ gg 

of a concept paper which we have Just prepared on "The Value of 
Field Fortifications in Modern Warfare." I have also sent a copy to Colonel Nick Krawciw. 

I look forward to seeing you again, some time when your busy 
schedule will permit. }yr-vo <larl 

Executive Director 

TND:aar 
enclosure 



THE VALUE OF FIELD FORTIFICATIONS IN MODERN WARFARE 

A HERO Concept Paper 

.4 Objective . 
The Historical Evaluation and Research Organization (HERO), 

a division of T.N. Dupuy Associates, proposes to assess the con 
tribution that field fortifications may be expected to make in 
contemporary and future combat, particularly their potential 
value in defensive operations of NATO forces in Europe. 

Background 

Over the course of military history both permanent and field 
fortifications have played a greater or lesser role in the out 
come of ground battles as their contribution to the relative ad 
vantage of the attack and the defense has varied. Outnumbered forces throughout history have often been able to offset the numerical superiority of their opponents by the skillful use of 
defensive works of one form of another. 

Since the beginning of the US Civil War, the great increases 
in the lethality of weapons have tended to make mandatory the use of some sort of protection on the battlefield. Since World War I field fortifications have been augmented, and to some extent re 
placed, by armored vehicles. Both of these protective devices 
hive advantages and disadvantages in different situations. Under 
some circumstances they have been used successfully to complement ech other, and in others apparently they have proved to be in 
compatible. This leads to a conclusion that there should be a 
study made of recent battlefield experience in relation to modern 
weapons, to attempt to ascertaip what sort of field fortifications 
are potentially most effective, to what extent they are necessary 
in a battle in which armored vehicles will play a major role, and 
how best fortifications and vehicles may be combined. 

World War II on the Eastern front saw the extensive use of 
field fortifications by both sides, despite the vast extent 
of the geographic space and the use of armored forces. In 1943 
when the Germans launched their offensive toward Kursk they were confronted by one of the most elaborate systems of"field fortif ications ever constructed. This system is credited with signif 
icant influence on the outcome of the battle. Then in 1945 when 
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the Soviet army launched its offensive toward Berlin the attack 
ers in turn faced extensive German field fortifications which 
greatly impeded the advance of the overwhelmingly preponderant 
Soviet forces. 

In the Arab-Israeli war of October 1973, as soon as the Egypt 
ians crossed the Suez Canal they were confronted by the instal 
lations of the Bar Lev Line. This so-called "fortified position" was really a very thin line of fortified observation posts and outposts, designed to delay and impede attacking forces, and to 
provide time for armored counterattacks. Although the Egyptian 
attack was stronger and more skillful than the Israelis expected, 
the Bar Lev Line accomplished this purpose, and contributed to ul 
timate Israeli military success on this front. 

IIERO's Quantified Judgement Model recognizes the effect of 
field fortifications on combat by using different values for pos ture under conditions of hasty, prepared, and fortified defense as 
well as delay and withdrawal. 

In making a study of "Implications of Surprise in Scenarios of 
Conventional and Tactical Nuclear Warfare," using HERO' s Quantified 
Judgment Model of Combat and Tactical Nuclear Sub-Model, HERO an 
alysts were impressed with the fact that the introduction of 
field fortifications, to an extent and degree not currently con templated in doctrine or policy, might signficantly enhance the defensive capabilities of NATO forces opposing a Soviet attack, 
whether· or not there was adequate warning that the attack was 
imminent. 

Concept 

HERO proposes to attempt to ascertain the real contribution 
that fortifications have made to recent combat by examining the official records of pertinent battles and then relating the infor 
mation thus acquired to the conditions under which combat might 
be fought in Central Europe. The procedure would follow three 
principal steps: 

1. HERO will assemble all data necessary for an understanding 
(without analysis in depth} of the role of fortifications in 
the following operations: 

a. German offensive at Kur sk in 1943 , b. Soviet offensive in Byelorussia in 1944 
C. Soviet offensive toward Berlin in 1945 : a. October War between Arabs and Israelis in 1973. 

"' Using the historical data, HERO will apply its QJM to an an alysis of these engagements to quantify the effect of the fortif ications on the outcome. HERO has already done much general work 
in this area and from its study "Historical Evaluation of Barrier 
Effectiveness," has developed general factors to reflect the in fluence of fortifications. These will be correlated with the 
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information derived from the analysis of the four operations 
listed above. 

2. HERO has recently completed an analysis of a possible 
future Soviet attack on the US V Corps and the British I 
Corps in Central Europe in both a fully mobilized and a 
surprise condition. The second step of this follow-on 
study will be to compare these future engagements with the four'historical ones in terms of density of forces, compos jtion of forces, and rates of advance, to ascertain the extent 
of simularity between the future engagements and the histor 
ical base cases. 

3. Using such modifications of the current QJM factors for 
fortifications as may appear warranted by the analysis in 
Step 2, HERO will replay the Soviet attacks on the US V Corps and the British Corps in a manner similar to that in its re 
cent study, except that several iterations using factors for 
various levels of fortification will be introduced. With 
the information derived from these simulations, and the in 
formation already derived from its barrier study, HERO will 
suggest what prior steps could assure a prepared defense pos 
ture in surprise as well as in a non-surprise situation. 

HERO is well aware of the political as well as the military implications for the NATO alliance of a defensive strategy in Europe based to some degree upon previously prepared fortified 
. strongpoints as anchors for a field fortification system. HERO 
has informally solicited opinions of two exceptionally-well qualified West German military analysts and planners regarding 
these issues. Extracts of their responses (not intended for pub lication, and thus presented anonymously here) are contained in 
the Appendix. 

Work Plan 

Upon expression of interest by a potential client, HERO will 
prepare a comprehensive work plan and detailed budget to carry 
out the concept presented above. 



Appendix 

Letter A 

Let me briefly answer your letter raising the question as to 
the German attitude toward field fortifications: It seems to be 
rather reluctant. 

'Tho negative attitude of the military community apparently derives its justification iuo:sly Lrom early WW LI experience 
where earthworks and bunkers did not seem to have a considerable 
deterrent effect and were, in most cases, overcome and/or circum 
vented by the highly mobile armored forces of a determined attacker 
with only little delay. In view of the considerable armour of 
the WP as well as its airborne assault, vivercrossing- and engin 
eering capability, this attitude should not be all too surprising. 
However, I believe that maybe what people here have in mind when 
the talk gets to field· fortifications is the old fashioned "lin 
ear" type (WW I earthwork systems, Maginot Line, West Wall, etc.) rather than the "area" type of prepared antitank positions en 
forced by minefields which seems to have been employed with some 
success in the second half of WW II. I have talked to a young 
~erman General Staff Officer (Army), Lt. Col. Kohler, on this subject. He thinks that means to fortify terrain by using modern technology available to the army engineers in combination with 
active antitank technology as well as a new concept of readiness 
Gr availability of land forces might be the direction where a reasonable and effective alternative to the presently almost exclu sive "mobile defence" can be expected. It even seems as if the concept of "forward defense" mandates some efforts in that di rection. Thus, I think that your suggestion to give some con sideration to incorporating some kind of "new fashioned terrain fortifications" (as opposed to "old fashioned field fortifications" to preclude any misunderstandings) would certainly meet enough 
interest in the military community here to have its implications investigated and evaluated. 

As far as the political attitude is concerned, it seems to be 
the more complex one. Even though I am not really competent to 
comment upon, I personally see it attributable. to a certain ex 
tent to a kind of "fence-syndrome." Materializing a concept 
involving pre-prepared structures might, in its physical appear 
ance or in a symbolic value approach the iron fence of the East 
Germans opposite of which it would have to be erected. Even 
though one might say that this argument is irrational (because 
a "fence" would even more support NATO's claim to be a purely 



defensive organization) the WP's political reaction in view of 
detente (expected when it is a worthwhile alternative) might be 
undesirable. But there might be other unfavorable political 
reactions from qroups within Germany, like antimilitary groups or environmentalists. Or it might simply be a problem of land 
availability. Whatever the political reason or reasons might 
be, since they are detrimental to an eventual implementation of 
the respective defence measures, their careful analysis and 
assessment should be equally emphasized and traded off versus the (eventual) military advantages. 

Letter B 

[In response to] your letter requesting information concern ing information on German attitude to (permanent) fortifications. 
The following is NOT my opinion but the official position. 

On 4 April 75 SHAPE and on 7 May 75 AFCENT asked for the 
German position on permanent fortifications. (SHAPE letter 6020/14-A-3/73P and AFCENT letter 6100.15/25-09/2468/73), both 
letters should be available at the Pentagon); nations were asked 
for their views on permanent fortifications in order to initiate 
common funding from NATO resources. 

bur then Chief of Staff Armed Forces Staff (the staff superior 
to the three service staffs)--a certain General Wust who happens 
to be nowadays Chief of Defense Staff, replied: 

- so far on our territory we do not plan to have field fortif 
ications 

- already in 1969 we examined the problem and arrived at the 
conclusion that in a concept of mobile defense p.f. are of 
little value and therefore are not cost effective--the re 
sources are much better devoted to enhance motorization and mechanization 
- moreover, there are important political considerations work 
ing against p.f. (he is thinking of villages in front of, i.e., 
east of the p.f., etc.) 
In July 1974, some German officers visited the p.f. of Sweden and were deeply impressed. After their return they wrote a len 

gthy report and brought it to the attention of the Deputy Chief 
of Defense, who ordered an evaluation. Relevant Branches and Divisions pointed out to him that: 

- already in 1965/66 AFCENT proposed "improved 'defense areas" 
(this term I retranslate from German--Verbesserte Abwehrraume- 
the original term may have been different) 

-2 



- we (MOD Germany) rejected it because 

• of political reasons (which means they were afraid to 
take up battle with the civilians and camouflaged their cowardice" as "political considerations") 

• and because permanent, static defenses are nonsense in modern, i.e., in mobile warfare. 

That's it ... the official standpoint. It's the last action 
in this respect which took place. Let me try to evaluate it: 

1. Our army staff has got a tank philosophy about as modern as the Frenck tank philosophy in 1940. "Mobile warfare" is the 
credo, like torpedo boats on the high seas. Difficult to recon cile with forward defense and with our type of terrain (308 wooded, 
15% built up), but wonderful when you are standing in the turret of your Leopard tank (the best in the world, since designed by Ger 
man army staff). Pray, forget that some nasty people invented 
such unchivalrous weapons as TOW, HOT, MILAN, etc.--you would 
spoil our fun. 

2. It follows that army reaction to permanent fortifications 
nowadays would be as unfavorable as it was 10 and 3 years ago- 
they would find it most easy to prove that fortifications are a 
waste of money, and since it's the army staff their view would 
be accepted. 

3. The moment the term "permanent fortifications" is called 
out, Army staff. · · will cry out "Maginot-Line" and will stop 
thinking, since everything necessary has been said. Who would be 
nasty enough to ask, e.g., what would have become of Germany in 1939 without the Westwall (Siegfried-Line)--or what the French thought it to be? 

To summarize: 

- official position, stated last time three years ago, is 
firmly against permanent fortifications, advancing military 
reasons and reasons of home politics 

- there is not the slightest indication that this philosophy 
is going to change 

- thus, at present, there is no chance of building permanent 
fortifications 

Now, what does this mean? Not too much. Permanent fortifica tions (p.f.) probably would be NATO funded; this is an important 
point ... In NATO nothing moves unless the US push--but if the US do push things normally start moving. . · . 

I am firmly convinced that matters could be got underway: 
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- CINCUSAREUR (who visits Leber every 6 months} talks to Leber about the problem 
- they both require acquisition of small bits of landed prop 
erty for a very small number of bunkers (don't rush the issue 
by talking about a Mini-Maginot-Line) 

- and so on. 

I am firmly convinced that in this way permanent fortifications 
could be started relatively soon, first at selected key points, 
defiles, etc. Precondition: the very big bosses take the issue 
up at very high levels. When the issue is first raised in the 
bureaucracy it will probably die in the bureaucratic quagmire. 
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HISTORICAL EVALUATION AND RESEARCH ORGANIZATION 
A Division of T.N. DUPUY ASSOCIATES, INC. 
P.O. Box 157, Dunn Loring, Virginia 22027 560-6427 

January 5, 1978 

General Donn A. Starry, USA 
Commanding General 
USA TRADOC 
Fort Monroe, VA 23651 

Dear Starry: 

I am stimulated by our recent conversation to send you two 
additional HERO concept papers. I am well aware of how busy you 
are, and so I do not want to inundate you with papers you don't 
have time to read; that would be annoying to you and self-defeat 
ing to me. So please let me know--directly, or through Colonel 
Krawciw, or Colonel Braden--if you would prefer to have me send 
through them or some other source any further HERO papers which 
I think might be of interest to you personally as well as to TRADOC. 

The first of these papers (The Second Echelon in Soviet Tactics) has considerable relevance to one of the subjects we discussed: the use of tac air against second echelon forces, 
and in many ways this proposed study would go hand in hand with 
one on the employment of tac air against armor. (Which I am now "dusting off.") But my Soviet specialist colleagues and I also 
believe that this is a topic worth studying in its own right, to 
enable us to know and understand the potential enemy better, and 
to be able to model his tactics better than we are now doing. 

I am sending the second enclosure (Systematic Exploitation of Historical Combat Data for Military Planning and Operations Research Analysis) because--in the light of your obvious understanding of tbs importance of military history--I should have mentioned it 
when we met in your office. When I sent a copy of this to Wilbur 
Payne, recently, he went out of his way to call me to tell me that 
I should inform anyone who might be interested that he would 
strongly endorse the initiation of this project. I will tell 
Wilbur that I have brought this to your attention, and if he sees 
fit he may pursue the matter further. 

I am sure you recognize that I not only have an obligation 
to my organization to keep my people busy, but as an Army alumnus 



Gen. Donn A. Starry, USA -2 January 5, 1978 

I have an even stronger obligation to be of service to the Army 
if I can be. So, if either my organization or I can be of fur 
ther use to you or your staff, please let me know. 

,;;incerely, . . 

.-r {ks.obey' T 
Executive Director 

TND:aar 
enclosures 



THE SECOND ECHELON IN SOVIET TACTICS 

A HERO Concept Paper 

Objective 
The Historical Evaluation and Research Organization (HERO), 

a division of T.N. Dupuy Associates, proposes to prepare a com prehensive study of the Soviet concept of the employment of :5ccond echelon force:s, for the Du1pose of gaining insights into this important feature of Soviet military operational concepts and as a basis for programming quantitative inputs to combat 
simulations. 

Background 

Soviet operational concepts, as revealed in numerous Soviet 
publications, include the employment on all levels of combat of a "second echelon." The Soviets make a distinction between a 
second echelon and a reserve force, which they also employ, 
and further differentiate these from a mobile group, which ap 
pears to serve a very different function. But the distinctions 
among the three, and in particular the criteria for their commit ment, and employment, are far from clear to Western military an alysts. 

The origin of the concept of a second echelon is deeply 
rooted in Soviet military thought. Soviet official writings on 
the operations of World War II speak frequently of the deploy 
ment and use of the second echelon forces. US analysts tend to 
regard these examples as comparable to the commitment of re 
serves in the US Army, and as a result to play second echelon 
forces as such in combat simulations. Yet there clearly is a 
distinction, from the Soviet viewpoint, and it is so ·signifi 
cant to their operational concepts as to warrant careful study. 

Concept 

HERO proposes to survey and study documentary evidence of 
the theory and practice of the Soviet second echelon concept in historical operations and to relate the results of the survey 
to current Soviet doctrine and potential future Soviet operations. 
The study will be performed in the following phases: 
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I. ·Soviet operations in World War II will be studied, 
using Soviet postwar descriptions (and official German rec 
ords to the extent feasible) in order to determine the way 
second echelon forces at various levels were employed and how their use differed from the use of reserves and/or mobile 
groups in the same operations. 

II. An analysis will be made of the use of the second 
echelon in relation to such variables as enemy defenses, loss .es, mission, rates of advance, duration of combat, and ter 

\rain features. 

III. Soviet current military literature will be searched 
for discussions of the concept of second echelon forces and for reports of their employment in training exercises. 

IV. The historical survey and analysis will provide the basis for a comprehensive and detailed exposition of Soviet 
operational concepts regarding the allocation of forces to, 
and employment of: second echelon forces, mobile groups, 
and combat reserve forces. To the extent possible this expos ition will be displayed in tabular and graphic formats, pro viding the basis for a model of the employment of the second 
echelon. Typical graphs would relate intensity of combat, 
or distance advanced, to time--with indication of when (or 
where) second echelon forces have generally been committed. Tables would show such data as size of second echelon in re 
lation to first echelon and reserves; and distances between 
echelons at various operational levels . 

. Work Plan and Budget 

Upon expression of interest by a prospective client, HERO 
will prepare a comprehensive work plan for carrying out the 
above concept. Without such a work plan, it is not possible to 
prepare a precise or detailed budget. It is tentatively esti mated, however, that this project will require an effort of ap proximately 430 professional man days, over a period of ten to 
twelve months, for a budget of approximately $65,000. 
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SYSTEMATIC EXPLOITATION OF HISTORICAL COMBAT DATA FOR 

MILITARY PLANNING AND OPERATIONS RESEARCH ANALYSIS 

A HERO Concept Paper 

Objective 
The Historical Evaluation and Research Organization (HERO), a 

division of T.N. Dupuy Associates, Inc., proposes to address the prob lems of inadequacies of data for inputs into combat models and for val- idatation of their products by cataloguing, compiling, organizing, and 
indexing those elements of historical combat data most significant for 
use in military planning and operations research analysis. 

Rationale 

Of the various criticized shortcomings of current military models in use for operations research and planning, the two most frequent are (l) insufficient reliable input data, and (2) inadequate validation or 
verification of model results. Both of these shortcomings are conse quences of a fundamental deficiency in current military planning re 
sources: lack of a comprehensive historical combat data base. 

It may be asked--and frequently is asked--how is this possible, in 
the light of the enormous masses of archival data· on wars, and partic ularly recent wars? Some specific additional questions are: What about the data in Army Field Namual FM 101-10? What about the tremen dous published output of the US Army's Center of Military History? 
What of the other published volumes of official or semiofficial mili tary or naval history in the United States and other countries? 

The many operations research analysts and military planners who 
have investigated these questions know the basic answer: Despite the 
voluminous records in various files in this country and abroad, little 
of the quantitative or quantifiable data scattered through those recordr 
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s", 

has been compiled or analyzed in a form that is at all useful for oper ations research, for modellers, or for planners. (At this point it 
must be emphasized that when the average planner or OR analyst seeks 
data, it is organized, processed information that he wants, not the 
raw, undigested contents of archival reports.) The data in FM 101-10 
is apparently based largely on subjective assumptions, not readily doc umenable, and often demonstrably wrong; rightly or wrongly, little use 
is made of this data for modelling or operations research purposes, and 
its adequacy even as a guide for rough military planning is frequently questioned. The official, unofficial, and semiofficial military his tory books published in this country are essentially narrative compi lations of qualitative data. There are scraps of numerical data in 
most of them, but few have any major, systematized presentation of 
quantitative data that can be used by planners, modellers, or other OR analysts. Studies of various aspects of combat, including some of 
those done by HERO, usually have been forced to concentrate on a 
sample of operational experience, and the data might well require mod ification to be representative of the whole span of combat experience. 

Thus, most of the people who complain about lack of data for models, 
and for validation of models, are well aware of the general nature of 
the archival and secondary published resources--and have found these 
unsuited to their needs. And few of them have (or are willing to com mit) the resources of time and money necessary to get useful data from 
the raw records. 

The question also may be asked--and again frequently is asked--why do we need historical data when war has changed, and is changing, so 
dramatically since the wars of recent memory? Those who ask this 
question assume that the numbers required for OR research, for model ling, and for planning must be very different from the numbers that 
represent what happened in past wars. 

:t :i.s, of course, true that major technological changes have always changed the nature of warfare to some extent. On the other hand, lacking the laboratory of the active battlefield, it is impossible 
either to predict or to assess the potential effects of technological 
changes in weaponry unless these changes can be related to the techno 
logical situations of earlier wars, and the trends discernible in those 
previous conflicts. In other words, while modern developments appear 
to invalidate historical experience as a predictor of future warfare, 
that experience must nevertheless be used as a basis for determining what new results are likely to flow from new developments, 

But the basic element of war is still man, and much historical 
data is concerned with the reactions of men to phenomena, some of which 
are unchanging, while most of the remainder change only slowly. A recent editorial in the HERO journal HISTORY, NUMBERS, AND WAR discusses 
the relevance of history--and of its component historical data--to mod en war. A copy of that editorial is attached as an appendix. 
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The Requirement 

The Ideal Data Base 

Ideally the planner or operations research analyst should have available to him a data base with whatever types of information he may nced on every important battle of the 20th century, organized to show 
such things as these: 

Daily orders of battle for both sides, at least to division level 
Unit strengths 
Daily unit losses 
Major equipment strengths 
Daily losses of major equipment 
Postures Close support and interdiction activities (to include sorties 

and ordnance expenditures) of opposing air forces. 
Nature of terrain 
Nature of weather 
Daily ammunition expenditures 
Daily distance advanced 

It should be possible to retrieve from this data base information 
about operations in which a specific unit was engaged, or to find spe cialized data by seeking combinations of two or more characteristics- date, season, type of weather, outcome, etc. It should also be possible 
to obtain data on types of operations such as river crossings, tank 
battles, jungle operations, or desert compaigns. 

The ideal data base would give complete coverage of all aspects of all operations, but for a number of reasons--of which gaps in surviving 
reco~ds of combat are the most important and most restrictive--total, ideul coverage is impossible. Nevertheless, extensive research in his torical records over a period of nearly fifteen years indicates to the IERO staff that something approaching the ideal is possible for some periods, some ty.pes of operations, and some combat units. It is pos sible, moreover, not only for US forces but for British, German, and 
Suviet forces as well (although the restrictions stemming from non 
availability of data are greater for Soviet forces). 
Currently Available Historical Data Compilations 

There is today a wide variety of historical combat data compila tins available. But most of these individual, generally uncoordinated collections of data are narrow in scope, shallow in detail and other 
wise limited in applicability to current military problems. For in 
stance, Gaston Bodart's monumental Krieqslexicon, which contains quan tified information about most ot the world's major battles between 
1618 and 1905, is very general in its content, with the specific val ues often doubtful and rarely verifiable (to say nothing of the fact 
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that it has not been translated from German into English). More reli able, but far more limited in scope, is Livermore's Numbers and Lo~~ 
:i.n the Civil War, but this includes data for only a fraction of the oal number of American Civil War engagements listed in the Official T±cods of the War of the Rebellion. Yet these are the best comp:la Ki of combat data befone he 20h century, and unfortunately there is notiing to approach the comprehensiveness and detail of either of these 
two classics for operations since the Russo-Japanese War. 

In the thousands of operations research studies that have been per- 
formed in the United States and England duing and since World War II, 
the~e are many compilations of varying kinds of combat data related to 
a plethora of specific topics. Unfortunately, there is no compehen sive listing or indexing of these, and (since the reliability of the data often leaves much to be desired) there is no guide to their use. 

The only known serious effort to bring any of this fragmented and spotty body of information together in a useful form is HERO's Coot Data Subscription Service. 
The Raw Material 

'here are extensive, largely untapped bodies of source material for 
a comprehensive combat data base. US, British, and German combat rec ords of World War II, for example, are available, as well as UN records 
of the Korean War, and US records of the Vietnam War. Some records of Wold War I also are still in existence, although most of the German 
records were destroyed by fire. 

Supplementing these records are memoirs (which rarely contain much quantitative or quantifiable data), and an almost unlimited number of studies on various aspects of the wars in which fragmentary but useful information can be found. It is to such secondary sources, for instance. 
that the researcher and data compiler must go for the Russian side of World War I and World War II, 
Potential Data Base Content 

Using existing compilations as skeletal beginnings to the maximum 
extent possible, it would be feasible to compile a number of separate data bases (which will overlap, and can be cross-indexed), including 

a. General compilations of gross data by wars and campaigns; b. Compilations by operational categories, such as mountain oper ations, desert operations, river crossings, and urban 
operations; c. Extensive (and as exhaustive as reasonably possible) compi lations of detailed battle statistics, including the various 
operational categories, within major wars, and within major 
campaigns of major wars; d. Compilations of operations by military branch or specialty, 
including artillery data, tank data, engineer data, and so 
forth. 

4 



Concept 

Since it would be of minimal value to compile masses of data 
as an exercise in research without focus for the community it is 
intended to serve, the first step toward construction of the data base must be determination of the kinds of data that would be most 
useful to the defense research community. To a considerable extent 
the results of a survey of potential users would determine the form and content of the data base and the priorities given to compilations 
of different classes of data. Consequently the phases of this pro 
gram described below are subject to modification to fit reauirements. 
Each phase is described and envisaged as a separate body of data to 
be related to the others, however, by consistency in terminology, 
indexing and cataloguing procedures, and categorization. 

The possibility and potentialities of cooperation with agencies 
of allied nations should be explored at an early stage in the 
program. 

The program envisaged for this project would consist of a survey of needs and the compilation and processing of data in 
twelve categories. Whereas the ideal data base would include 
all twelve categories, any one of these could be prepared inde pendently as a separate project and would have validity for the 
purposes such types of data would serve. 

I. Basic Survey for the Historical Data Base 

There will be four major steps in this survey, performed more 
or less simultaneously, but in the following order of priorities: 

l. Determination of requirements and priorities. This will 
involve a survey of all major categories of users of the data base, including: Defense Department and service staffs; military edu cational institutions; NATO and allied staffs; operations research 
analysts; and defense industry, to determine their needs. 
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2. Survey and catalogue of completed historical research. This effort should include explorations of the availability of data compil 
~ tions by official and unofficial agencies in allied nations, such as 
those of NATO and Japan. 

3. Survey of primary sources of historical data and their poten tial value to military planning and operations research. Again the 
possibility of obtaining access to valuable raw data in allied nations 
should be explored, including the possibility that allied compilations 
may be coordinated with those of this program. 

4. Interrelationships of combat data. This would be a preliminary analysis of the results of the three previous steps, to identify rela tionships in, and the significance of, combat data, combat processes, 
combat rates, and the nature and significance of all kinds of force 
ratios. From this analysis there should emerge a better understanding of what types of data ae necessary in order to describe combat accu rately. The result will be a kind of morphology of combat. 

II. General Operational Data Compilation 
This and the succeeding phases will be compilations of statistical 

and qualitative data, in various overlapping, interrelated, and cross 
indexed areas. 

A computerized general combat data compilation is seen as the indis pensable central feature of the entire data base program. Initially it 
is proposed to expand the current HERO Engagement Data Base of approx imately 150 engagements or operations to 250 operations, focussing on 
areas suggested by Phase I, Step l. Not only will this provide the 
starting point for undertaking all subsequent phases of the program, 
but into this compilation will be incorporated all new or revised data 
that emerges from each such phase. Each operational entry will be 
catalogued for quick retrieval in terms of each data categorization 
represented in each phase of the program. Among such identifiers will 
be the following: 

Chronological: 
War (World War I, World War II, etc.) 
Year 
Month 
Season 

Environmental: 

Country where operation took place Terrain category 
Weather category 
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Duration: 
Campaign (two or more battles/engagements) 
Battle or engagement Duration category (three days or less, four to six days, 

six days or longer) 

Opponents: 
Nationalities 
Force designations Unit categories (army or higher, corps, division or ±uwer) Size categories (under 10,000; 10,000 to 20,000; 20,000 to 50,000; 50,000 to 100,000; over 100,000) 
Designation of attacker 
Designation of winner 

Operational: 
Amphibious operation 
River-crossing (canal crossing) operation 
Night operation 
Urban operation 
Desert operation 
Mountain operation 
Significant armored force participation Airborne operation 
Significant air support operation 
Significant logistical constraint Surprise operation 
Significant envelopment operation 
Breakthrough operation 

For each operation, the following kinds of information will be sought: 
A. Qualitative and Descriptive Information l. Identification--place and date(s) 2. Duration 

3. Forces involved 4. Opposing force postures 5. Terrain--summary description 6. Weather--summary description 7. Leadership--summary description 8. Morale--summary description 9. Training/experience--summary description 10. Supply status--summary description 
11. Mission accomplishment assessment 

B. Statistical Information (both sides) l. Infantry weapons, numbers and types 
(small arms, machine guns, heavy weapons) 2. Artillery weapons, numbers and types 
(including naval gunfire) 
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3. Armored combat vehicles, numbers and types 4. Close air support sorties 5. Trucks, number 6. Armored transport vehicles, number 7. Personnel strength 8. Depth of deplcyment area--kilometers 9. Casualties per day 
10 •. Ground gained or lost per day--kilometers 11. Air interdiction sorties 

III. Personnel and Materiel Attrition Rates 

This compilation will deal with two principal categories of 
combat losses, each in several sub-categories. 

l. Personnel attrition, including: a. Comprehensive casualty rates in various circumstances 
of combat: general, by size and type of unit, by type of operation, 
by posture, by environment (geographical, weather, etc.), by theater, 
by campaign. b. Unit breakpoints, insofar as possible related to each 
subset of general casualty statistics. c. Relation of casualty rates to other combat rates, to the 
extent relationships are discernible (i.e., friendly and hostile amunition expenditure, movement rates, etc.). d. Noncombat loss rates, related to weather, location, and 
other circumstances of combat. 

2. Materiel loss rates, including: 
a. Loss rates by major types of materiel, under the same 

combat circumstances as for casualty rates, and for such types of 
materiel as: 

Major infantry weapons, including APCs 
Artillery weapons 
Armored weapons 
Vehicles b. Relationship of materiel loss rates to casualties. c. Other relationships. 

IV. Movement Rates 

This will be an expansion of, and elaboration upon, data com piled by HERO for its study "ORALFORE: Opposed Rates of Advance of lage Forces in Europe." This expansion and elaboration would deal 
with the following kinds of movement rates: 

l. Opposed advance of forces of various sizes related to the 
gamut of the circumstances of combat. 

2. Unopposed advance rates under different circumstances of 
road net, terrain, weather, logistical situation, proximity of combat, etc. 



V. Artillery Combat Data 
This will include such data compilations as: 

l. General statistical data, including numbers of weapons, numbers of personnel, and ammunition expenditures, for the ganut of 
combat circumstances previously established. 

2. Artillery loss data, including personnel and materiel, for he various circumstances of combat. 
3. Artillery effects (and effectiveness), related to numbers of 

weapons, types of weapons, ammunition expenditures, nature of the 
hostile posture, etc., and in turn related to the circumstances of 
combat. 

4. Artillery movement, concerned less with rates of forward 
movement (dealt with in the previous phase) than with movements 
related to other artillery data. 

VI. Armored Combat Data 

This will be an expansion of previous HERO work in this area, 
and will include: 

l. Comparative statistics concerned primarily with armored 
forces and other forces in modern combat situations, related to aturition data previously compiled in Phase III-2-a. 

2. Tank battle data, which would be a compilation of data on specific engagements of tanks vs. tanks and tanks vs. antitank weapons. 

3. Tank losses related to cause. 

4. Tank casualty data, recording the nature of tank losses in 
relation to hits by hostile weapons, tank personnel casualties, 
r:ature and extent of damage to tanks, proportion returned to combat, 
and schedules of return to combat. 

VII. Engineer Combat Data 

This will comprise data related to such Engineer concerns as: 

l. Obstacles--an expansion of, and elaboration upon, HERO data compilations assembled in its study "Historical Evaluation of Barrier 
Effectiveness." 

2. Field fortifications, which will combine data on the employ ment of field fortifications in modern combat, and on the influence f fortifications on operational outcomes. 
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3. Support of movement capabilities, including data on the 
influence of engineering efforts in road construction, bridging, 
airfield construction, and the like on operational mobility and the 
outcome of combat operations. 

VIII. Combat Theater Logistical Data 
The need for such a data compilation is obvious, but the nature 

of data to be compiled, and the manner in which it is to be organized, 
requires further thought and interdisciplinary consideration by logisticians, operations research analysts, and historians. Thus, 
the first step in this phase will be to establish guidelines for the 
compilation. Included in subsequent phases must be such considera 
tions as the following: 

l. Elaboration of the technique of relating the outcomes of 
combat operations to logistical effects of air interdiction, pioneered 
by HERO in its report on "A Study of the Relationship of Tactical Air Support Operations to Land Combat." 

2. Elaboration of the technique for relating equipment replace ment requirements to ground combat casualty and movement rates, 
pioneered by HERO in its study "Historical Analysis of Wartime Replacement Requirements; Experience for Selected Major Items of Combat Equipment." 

3. Compilation of data relating to German World War II experi ence in provision of logistical support to operational units in 
catastrophic as well as difficult situations. 

IX. Air Operations Combat Data 

This will include the following data concerning the experience of surface-based and carrier-based aircraft: 
l. Strategic air operations data, including levels of effort, 

effects, losses, etc. 

2. Tactical air operations data, including levels of effort, 
effects, losses, etc,, for both close support and interdiction. 

3. Air-to-air operations data, including all available infor mation on numbers, losses, circumstances of combat, etc., for World 
War I and all subsequent conflicts. 

4. Air logistical data; i.e., logistical support of air 
operations. 

5. Air support logistical data; i.e., data on logistical sup 
port rendered by air forces to surface forces. 



6. Aircraft casualty data, recording the nature of losses of 
and damage to aircraft in relation to hits from hostile weapons, 
aircraft personnel casualties, nature and extent of damage to air craft, proportion returned to combat, and schedules of return to 
combat. 

X. Naval Combat Data 
HERO experience with naval operations analysis is limited, save 

for exploration of some aspects of carrier air operations and the 
influence of naval gunfire support in amphibious operations, and on 
land campaigns close to coastlines. The manner in which the naval 
data is to be organized requires further thought by an interdiscipli 
nary group which will include naval officers, operations research 
analysts, and historians. If possible, such a group should be under 
the direction of an experienced naval analyst such as Rear Admiral Henry E. Eccles, USN, Ret. 
XI. Combined and Joint Operations Data 

This will provide for a compilation of air naval, and ground 
data, and interservice and international relationships discernible 
within such data, for major amphibious operations of World War I, World War II, and the Korean War. 
XII. Data Relevant to Potential Tactical Nuclear Operations 

An initial assessment of the kind of data that should usefully 
be compiled in this phase is the following: 

l. Effects of major uses of high explosives in combat, to 
include exceptionally heavy artillery or air bombardment effects, the 
use of massive amounts of explosives by the British at the Battle of 
Messines in 1917, and the like. 

2. Disruptive effects of the use of unanticipated, or especially 
frightening, weapons in combat, such as poison gas in World War I, 
and napalm in World War II. 

5. Disruptions created by overwhelming ground offensives, such as those of the Germans in the west in 1940, and in the east in 1941. 
Work Plan 

One or more detailed work plans will be elaborated in response 
to expressions of interest froma potential client or clients. 

Budget 
A firm budget will be prepared on the basis of an agreed-upon 

detailed work plan. 
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