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ZXUCUTXVl SUMMMAY
Problem

Medical and manpower communities within all armed service
branches require casualty forecasts for various operational
scenarios. Casualty and illness rate projections are used to
determine required medical resources and personnel needs.

The present investigation seeks to provide casualty and
disease/nonbattle injury (DNBI) rate projections for U.S. Marines
in three operational theaters for varying battle intensities.
Additionally, detailed documentation shall be provided describing
the methodology used to project the rates.

CasuaLlty and DNBI data were extracted from military operations
spanning four decades. The empiri.irlly derived rates of casualties
and illnesses were then adjusted for differences in terrain,
weather, and disease incidence within specific theaters.

Projected rates of casualty incidence were highest in Southwest
Asia, followed by East Asia and Europe. Disease rate projections
were similar between Southwest Asia and East Asia, with Europe
disease rate forecasts approximately half of those in the Asian
regions. Casualty and disease rates varied with combat/support
status of troops. Projected rates indicated wide variations in the
daily casualty incidence of wounded-in-action and killed-in-action.
Conclusions

Required medical resources and personnel replacements will

differ greatly with theater of operation, battle intensity, and mix

of combat and support troops. Accurate logistical planning

requires attention to extremes in daily rate incidence as well as

rate averages.
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PROJECTIONS OF BATTLEFIELD MEDICAL CASUALTIES AMONG

U.8. MARINE FORCES FOR VARZOUS THEATERS OF OPERATIONS

INTRODUCTZON

Medical and manpower planning communities within all service
branches need casualty forecasts for differing operational
scenarios. These projections are used to determine the medical
resource and personnel requirements of combat operations in various
geographical theaters. Logisticians require estimates of daily
casualty and illness rates per 1000 strength per day to determine
the medical and manpower demands. The specific equipment, medical
supply, and personnel needs are then generated by several
resourcing models used by the joint services. These models include
the Deployable Medical Systems (DEPMEDS) and the Medical Planning
and Execution System (MEPES) module of the Joint Operation Planning
and Execution System (JOPES).

Casualty rate and disease/nonbattle injury (DNBI) incidence
input to the MEPES module was requested from the Naval Health
Research Center (NHRC) by the Chief of Naval Operations (N931)1.
MEPES Reference Data Report Layouts provided to NHRC indicate that
rates of wounded-in-action (WIA), killed-in-action (KIA), disease,
nonbattle injury, and battle fatigue are needed for five levels of
battle intensity for different theaters of operation. Further, the
illness and casualty rate projections should represent hospital

admission incidence per 1000 troop strength per day.

METHOD

Casualty and DNBI incidence data were extracted for combat and
support troops from administrative and medical records of military
operations spanning four decades2 . The combat operations data were
extracted from Muster Rolls/Unit Diaries of U.S. Marine combat and
support troops participating in the assault on Okinawa, Korean War,
and the Vietnam conflict. Noncombat data were extracted for
Marines stationed in Tsingtao, China prior to the Korean Conflict
and in Japan following the cessaLion of hostilities in World War
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II. Casualty and illness data were also extracted from medical
logs of the United Kingdom amphibious force engaged in the
Falklands War.

Historical accounts' 4, 6  were examined to determine battle

intensities during different phases of the operations. Based on
accounts of enenVf resistance, different operations and phases of
operations were assigned one of the five JOPES-designated levels of
combat intensity: no combat, light intensity, moderate intensity,
heavy intensity, and intense.

Rates of WIA, KIA, and DNBI medical presentations during the
operations assigned to specific battle intensitica were tho'n
calculated. Rates of hospital admissions were computed as the
percentage of medical presentations retained at treatment
facilities for three days or more. Each operational component (for
example, the Battle of Hue during the Vietnam conflict) that
contributed to a specific battle intensity rate (e.g., intense
battle tempo) was weighted according to the percentage of total
mandays accounted for by the individual operation. The formulas
and weighted hospital admission rates, for support and combat
troops, for each battle intensity are found in Appendix D. As the
vast majority of this empirical data was obtained from the
operations in Okinawa, Korea, and Vietnam, the rates in Appendix D
are the basis for the rate projections for an operational scenario
in East Asia.

Examination of the casualty and DNBI incidence sustained during
the various operations indicated rate differences between infantz&.
and support troops2. Likewise, the medical casualty rates of
troops supporting the infantry battalions (tank battalions,
artillery regiments, etc.) were lower than those of infantry units
but higher than those of supporting units located toward the rear.
Because medical admission rates differ between logistic and combat
units, the overall rate for a Marine ground-based operation will be
contingent upon the mix of support and combat troops.

Perionnel data provided to the Naval Health Research Center
indicates that a Marine Division and supporting units comprises
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approximately 26,000 troops. This force includes approximately
9000 infantry troops (34.3%); 5500 non-infantry divisional troops
such as tank, artillery, light-armored infantry, and combat
engineer units (21.2%); and 11,600 non-divisional logistic troops
composing the Force Service Support Group and the Surveillance,
Reconnaisance, Intelligence Group (44.5%).

UAST ANZA OPMRATZONAL CUNARVO
Appendix A contains medical admission rate projections for an

East Asia combat scenario. These rate projections are based on the
empirical data from East Asia and represent a divisional force
composed of the aforementioned percentages of troop types. Also
included in Appendix A are the rate projections for the individual
troop-type components. Lastly, Appendix A contains graphs
depicting the variations in daily WIA, KIA, and DNBI rates which
may be sustained by infantry troops and an entire force during
various battle intensities. Estimated fluctuations in casualty and
illness rates are based on analyses examining the rate distribution
characteristics of the extracted casualty/illness data"0 .

Medical planning models, however, require that DNB1 rates be
broken into a battle-fatigue component, a nonbattle-injury
component, and a disease component. Determination of a battle-
fatigue proportion of the DNBI rate is based on Israeli research'
indicating that rates of battle fatigue (BF) approximate one-fourth
of the WIA rate. Also, previous research by the Naval Health
Research Center determined that 17% of the rNBI rate during a
military operation was attributable to nonbatule injuries (NBI).
The overall DNBI rates incurred during the East Asia operations,
then, were apportioned into a battle-fatigue component (WIA*0.25),
a nonbattle-ainjury component (DNBI*0.17), and a disease component
(DNBI-(BF+NBI).

$OUTHKWMT ASIA OPERATIONAL BCZNANZO
Appendix B contains medical admission rate projections for a

Southwest Asia combat scenario as well as graphs depicting the
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expected variation in casualty and DNBI rates. Because the

empirical data were from East Asia military operations (with the
exception of the Falklands War), methodologies were needed to
adjust the baseline casualty, illness, and nonbattle injury rates
for another theater of operation.

Extensive analyses examining factors related to the prediction
of battle casualties have been published by Dupuy. 11,1" Using his
factors for the effects of topographical characteristics and
climatic conditions on casualty incidence, the ratio between known
East Asia casualties and expected Southwest Asia casualties could
be quantified. Topographical characteristics include terrain and
foliation, while climatic conditions encompass temperature,
precipitation, and cloud cover. Dupuy has calculated the impact of
various terrains and climates upon a base casualty rate; for
instance, because of restricted mobility and fields of fire
limitations inherent in a rugged, mountainous region as opposed to
a flat, bare, hard terrain Dupuy assigns a lesser "casualty impact"
factor to the rugged terrain. Similarly, because inclement weather

would reduce mobility, effectiveness of weapons systems, and
overall fighting ability, a cold wet climate is also assigned a
dampening effect on casualty rates when compared to a dry,
temperate climate. The projected terrain and climate impacts on
casualty sustainment used by Dupuy are shown in Appendix E.

The n1.xt step in the East Asia-Southwest Asia casualty rate
conversions was to contrast the terrains and climates of the two
regions. Topographical and meteorological descriptions for East
Asia (Korea, Vietnam, Okinawa) and Southwest Asia (Iran, Iraq) were
assessed'3" 4 , and Dupuy 'casualty impact" factors were assigned.
Appendix E also contains the terrain and climate descriptions for
these regions, the factors assigned, and the calculations for the
rate adjustment. This methodology indicated that casualty rates in
Southwest Asia, due to terrain and climate differences, would be
1.84 times as high as those in East Asia.

Next, the disease incidence and nonbattle injury rates
evidenced in East Asia needed to be adjusted to reflect any
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expected differences for the Southwest Asia region. A previous

study*5 of U.S. Navy foreign shore facilities indicated that illness
rates in Northeast Asia were approximately 70% of the rate in
Southwest Asia. This 70% figure, however, did not include disease
data from Southeast Asia (where rates of infectious disorders are
higher than in Northeast Asia) while the empirical data from East
Asia military operations did include a Southeast Asia component.
Consequently, the decision was taken to project disease rates for
Southwest Asia at the same level as that witnessed among the
aggregated East Asia components (Okinawa, Korea, Vietnam).
Nonbattle injury rates were converted from East Asia to Southwest
Asia in accordance with actual rate differentials of Armay troops
fighting in these two regions"6 . Appendix E also contains the
nonbattle injury adjustment factors.

NUOPR OPZATMONtAL I•CIMM1ZO

Appendix C contains medical admission rate projections for a
Europe combat scenario as well as graphical depictions of the
expected variation in casualty and DNBI rates. Topographical and
climatic characteristics for a wide region of Europe (Albania,
Austria, Bulgaria, Czechoslavakia, Yugoslavia, Greece, Hungary,
Poland, Romania) were assessed. Appendix F contains the terrain
and weather characteristics for the European regions, the "casualty
impact' factors for each region, and the calculations to convert
the empirically derived East Asia casualty rates to projected rates
for a conflict in the European theater.

Research comparing disease rates between theaters" indicated
that the rate for Europe was 0.454 times that evidenced in
Southwest Asia; this factor was then used to project the disease
rates in a European -'ieater of operations. Nonbattle injury rates
were converted from East Asia to Europe in accordance with the
actual rate differential of Army troops fighting in these two
regions". Appendix F also contains the nonbattle injury adjustment
factors.
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SUMMARY

Medical resource planning Cor military operations is contingent
upon accurate projections of the casualty and DNBI rates likely to
be sustained. Armed with reliable estimates of medical casualty
incidence, logisticians may then pre-position the needed supplies,
equipment, and health care personnel.

The rate projections in this report indicate that large
differences may be anticipated in casualty rates, and to a lesser
extent, disease rates, depending on the theater of operations.
Also, the overall casualty and disease rates will likewise vary
greatly with the force mix of combat and support troops.

Several DNBI data points among the suppoi.t troops are, perhaps,
counterintuitive and warrant further explanation. The empirical
data analyzed indicated that, among support Lroops, the DNBI rates
were slightly lower during operations of heightened battle
intensity than during noncombat and light-intensity operations.
This anomaly between combat and support troops may be explained by
two dynamics: (1) elevated combat stress and reductions in sanitary
conditions with increasing battle tempo are not as pronounced among
support troops as they are with infantry troops, and (2) medical
care is more accessible and acceptable for support troops during
non-combat/low battle-intensity operations than during higher
intensity operations where medical resources must be available for
mass casualties and troops performing logistical support view their
functions as critical to the military operation.

It is important that the casualty and illness rates in this
document not be viewed as static functions. Wide rate variations
in daily incidence will be evidenced, especially among casualty
rates, with increasing battle tempo. In this regard it is
important that medical planning focuses on the extremes in casualty
rates as well as on the averages. Lastly, the rates projected are
based on a determined, motivated adversary not unlike the ones
faced in Japan, Korea, and Vietnam. Training, motivation, and
armaments of the adversary may all have additional impact on the
rates provided.
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Service Scenario Reference Data

Service: Marines

Scenario Id: Division and Supporting Units -- East Asia

~asu~t~s/1OO/D i.41

f:~~~~~~4,, (N nl:.:21LW(N 'o4: I

WOuIy .. (~n) Lgt .~ M ceoo g.. . i4 Itne
M !. . ''S

WA00.53 1.18 2.42 3.61

00.15 0.26 0.61 0.95

:B .00.13 0.29 0.63 0.90

VS0.80.98 0.98 1.21 1.29

NI0.20 0.23 0.26 0.37 0.44
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Service Scenario Reference Data

Service: Marines

Scenario Id: Infantry Battalions -- East Asia

it,

S1t .. 0 1.33 2.75 5.77 7.64

N-100.37w 0.60 1.*44 2.00

': : l'2 0 0.33 0.68 1.51 1.91

0.80.99 1.60 2.00 2.00

0.00.27 0.46 0.71 0.79
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Service Scenario Reference Data

Service: Marines

Scenario Id: Divisional Excluding Infantry -- East Asia

0.22[!ý 0.21 0.29 0.38
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Service Scenario Reference Data

Service: Marines

Scenario Id: Extra-Divisionai Support Troops East Asia

0 0.01 0.15 0.23 0.97

00 0.04 0.07 0.27

00 0.04 0.06 0.24

1! 0.98 0.97 0.58 0.70 0.82

A T0.20 0.13 0.15 0.22
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Service Scenario Reference Data

Service: Marines

Scenario Id: Division and Supporting Units -- Southwest Asia

Casualt!"eS 11.000/D
O~mbt Int nIty

;Casuvalty I (N.one) 2 0Lgt (Mdrt) 4 (Hevy) 6 (Intense)!z

Type.:

WiA:. 0 0.97 2.11 4.36 6.27

KIA 0 0.27 0.46 1.10 1.65

BF:0 0.24 0.53 1.09 1.57

DS0.98 0.98 0.98 1.21 1.29

BI0.26 0.29 0.31 0.44 0.54



Service Scenario Reference Data

Service: Marines

Scenario Id: Infantry Battalions -- Southwest Asia (Mideast)

'T ......,= ..

,:,•i:••:::i•i ;I :::::•::,::: 0 2.44 5.05 10.59 14.03

..... •%i•!i•,: 0 0.68 1.10 2.64 3.67

i~•:••:l~i!::::B FI i::?!::! !i:. 0 0.61 1.2 6 2.6 5 3.51

:i::'!~!!ii:i ii:i!;:: i~l i:, . 80.99 1.60 2.00 2 0

N 01: 02 0.30 0O.51 0.78 0.87
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Service Scenario Reference Data

Service: Marines

Scenario Id: Divisional Excluding Infantry. Southwest Asia (Mideast)

...... ......................
0 0.1 0.3 0.7 1.2

0 0.150.37 0.7 1.21

0, i 1111 0.98 0.97 0.83 1.02 1.12

::NBI:11::::., 0.27 0.30 0.28 0.39 0.49



Service Scenario Reference Data

Service: Marines

Scenario Id: Extra-Divisional Support Troops - Southwest Asia (Mideast)

0 0.01 0.15 0.23 0.97

0 0 0.04 0.07 0.27

0 0 0.04 0.06 0.24

0.98 0.97 0.58 0.70 0.82

0.2a 0.28 0.18 0.21 0.31
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Service Scenario Reference Data

Service-: Marines

Scenario Id: Division and Supporting Units -- Europe

Casualtes /1000: IAy

______2 Coba int. st 5,_1____________

Casualty I (None 2(Lg) JModrate.) 4. (Heavy)

WIA 0 0.72 1.60 3.30 4.91

KIA' 0 0.19 0.35 0.83 1.29

BF00.17 0.40 0.83 1.23

DIS 0.44 0.44 0.45 0.55 0.58

NBI 0.29 0.33 0.38 0.55 0.65



Servicei Scenario Reference Data

Selrvice: Marines

Scenario ld: Infantry Battalions -- Europe

-- _______ ~H Culte /11000 a
______ _ ___ ____mom at] ntensit!__ _ _

Ca~ly I(None) 2 Lgh -3(Moderate)ý ý4(Heavy):,5 (Intense)

WIA 0 1.81 3.74 7.85 10.39

IA0 0.50 0.82 1.96 2.72

BF0 0.45 0.94 1.96 2.60

DS0.44 0.45 0.73 0.91 0.91

NI - 0.31 0.42 [ 0.71 1.10 1.22



Service Scenario Reference Data

Service: Marines

Scenario Id: Divisional Excluding Infantry Europe

Casualty:.Crnat I 'N' itH~y ltne

W IA 0 0.46 1.092.035

BF00.12 0.27 0.55 0.90

0.40.44 0.38 0.46 0.51

NI0.29 0.32 0.30 0.42 0.52



Service Scenario Reference Data

Service: Marines

Scenario Id: Extra-DIvIsIonal Support Troops *-Europe

,~~~ilI .. ~~~~ ... ....... *A~~hI .. ELI .* i

..... .......

0 0.01 0.20 0.31 1 .32
0~ 0m 0.0 0.1 0.37 11

0 0 0.05 0.10 0.33

DI:.:: 0.44 0.44 0.26 0.32 0.37

NB! 0.26 0.26 0.17 0.19 0.28
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Symibols: WDNBI w Weighted DNBI rate
WWIA - Weighted WIA rate
WKIA - Weighted KIA rate
%ADM w Percentage of patient presentations admitted to treament facility
DAYS - Mmndays
no combat w No combat intensity level
low m Low combat ianaciity level
mod m Moderate combat intensity level
heavy * Heavy combat intensity level
intense * Intense combat intensity level
talag a Infantry regiments, Tslngtao, China
Japan a Sasebo. Iapan occupation troops
vlethq * Vietnam, Headquartrs Company
koreacom aCombat troops, Korea
koreasup mSupport troops, Korea
okinsup s Support troops, Okinawa
okinlow a Low intensity, Okinawa combat troops
okinmod a Moderate intensity, Okinawa combat troops
okinheavy a Heavy intensity, Okinawa combat troops
akintot * Overall, Okinawa combat troops
viet = Vietnam, combat troops
viethue a Tat offenhive, Vietnamn, Hue
folk a Falkands ground troops

WDNBD0-=60 0 WDBWj4 IDNE1m

WWA~48a(WAW,(%D ,)(DA YS,,D YSS,,,* )

W'WIAjq = (WIq,)(%ADM a)(DAYSj.DAYSt ,+*.i)

WKIAW a (KIA,,(DAY s/DAYSuj.5 4 j6W)
WX1 (K~iss)DAYS., AYSWj~u
WKL;ýww m U~r4*8 e1Ajqm.

WDNB4Im a (DNBzvi)(%AI)Mvs)(DAYSviuMAYSvir~fk~abzow)
WDNEIgk = (~aik)(%A)hk)XDAYStaWIAYSvieitalk+okjilow)
WDNBIjj,,~wm - (DB~ilw(A~wlw(AYknoM Yvifa~wlw
WDNBI1ow a WDN3kia + WDNB4,lk + WDNBI"0 4 w

WWIAyiag a (W~k)%Dvs)DYvitA~itfl~~l

WWIA(& a (WAikD #k(A~skDYvo~w~klw

WWIAjo w WW1Avk + WWIAfgl + WWIA~k 1l~

WKIAqM a (K! y)(DAYSvweDAYSV,iafilk.,.niti)
WKIA,& a QCIAf )(DAYS D0AYS, jfmlk+akimlcw)
WICIAOj w K"C 0"AYS * wIDA YS i~ f.k.kzlw)
WKIAjow a WKIA, Afm + WKIAakso

WDNB4i~k m (DB (Afk(A~ikDYkwwi+l+~rd
WDBOudu(~souý%DOko)DAstlm A kwr+iitl+1~d

WDNDI~~~ *2



-,WA H' I~A I)M flYS ,,.,1 S

%VW WI A ON I A_ y' N 'II~Y\/ )Y
5 .- u ~-I~L4,

WW1A,,,~ WW1AL IV,,+WW1A, + WWvI fIk + \VW1AVjI jjx

W~K IA j, ý (K I/\výt).'t.S v jI/I'AtYS ,,r),I cacal VII vie-, falk t,,ki 111i4, 1-

A' KAw~k (KI,, Ik))AYS ~kf/I )A L, II. II j vi it +ftl k 4 Ilk III III RI0

WVKIAi~k,,,i, l (Ki A(,L,,,iiit)(l)AYSuk~i,ý"KI/I )AY'Sk(eL,,)411 iii + otfitdL4 ,4kliiti4I

W'KIA,...l = WKIAj.rl, 4- WKI/\,il 4- WKIAlaIl + W1~ki~lm

\Vi)N13 ~ ~ ~ ~ ~ ..... ',kfhjI=()iI4 LIi(YIMkI)()AYSI~ki KKI/I)AIS

(Vv'1 AoI,,L i ,. )( MAl .kikd ~)i) YSkrIIA SLlkijI~

X V K IA .,.L ,I IN. = -(K IA , lkjI, , )(')A.Y A 1/)A11111'.0III 4t

WKIAheuIvy = WKIA,,Uam. + WKIAtkmiR

WI)HIkh =.v (I)N II1,,iiav)(" 'Y/IN ADMui ,(DAYNI' \ k' 4.IiA Sllhllik~ )/\YA1wkl lla;&"Y

ha~ ~ ~~ ll, % N ,kIl1.Ivy

WDNP WD Bkll' + \,i, Vl44'*Ikll4~4

W 'h AkLiiiI1A V,,. A)'Suin)( I Al v.,t11( i) r w/

XV WIA~, hu IA Vi'~I WX )('YvAA ....11 ) ) YYDAY4i, ,,I )Ai III[ S f.riIi4 Vitl,

WW'\I A, VWIA,,k .... i- WW1A_,Iiiue + W I(kllc,.

WKIA,,kIAV

W KIA,,l~i,,A = (<I ,j4 '' O4blI - Il4o44,ci~~g

(K)LI l, cllIA'4 \ illNi-a +)D Y.oiwiV ANI Y S44}4444Avv

WDN'ICI11 'Q1yAD NI /D ,IAYS

IA1NI N1 I(;ýAJNI )(lA'I' )A A 5, 4I"4

WKIj~,,iic (Ial f A IAY V N
.lIIij ),

VVM ll"Va.ev Isllý-, 44V 1A~



WWxAW! W \WIA.i 1~,', WWIAjapa + WWIAv01c )A1'S

WKlA.IlL= (KIAJ1. 1 111(IAYS. ~/IAYSW I tiall+v~i+ jtlq)

WKIAI.. = WKIA1,i,, WKI - , + WKIAVt,q~

WDNBIoki~.JP - DB~i,,d'ADM~kI,,ki.u)df)AYS okiILNUIA)AYSkorweup+)ki~iiip)
WI-)Nl3IIKXI I" WDMI3Iowu + WI)N okls l

WWIAkýJJ .p (WIAkomm.up)(AI)Mki, -11 )(l)AYSk..I~raij/I.)AY Skoramup+ukioitup)
WWIA ki (W = I

WI11"I WWI (wmup + WWIA~kl~

WKIAk,,ca,uI, a (KI Ak.,,euujI)(I-)AYSko,.,Ri*U ,I)AYSk-wp(ilq)
WKIA,,ki...p = (KIAý,kiu )(I)AYS, k i1.,/IA YSk krwc&up+okin.qup)
WKIA,,. 1 - WKIAk,,wqu + WKIA0~ iwqupI

WDNBkI,)IijP IN1 oWAw~~.

WI)NDI 1,,.,y - WI)NBI kurcuupu + WI)NBI,,kj,, + WNUNBI,,jiuj.io

WWIAk,)L.up (WI Ak lup)(4%Al)Mk emu )( )AYSk,.. 1 1 1 /I A~ti~ul+~iiu)+~ijt
WWIAuklmoup (W~kmp(ADoiiu) A okiusuwI)AySkL .. up~okm~up+okiiikow)
WWIAtkinIow (WI A ,kinlow)(%XAI)M 4,ki,,ltw)(b)AYS ~iltw[A~ktu.ikisuitkil~-
WWIAtý.v= WWIAk,,Ve¶UIAl + WWIAL.,,U, + WWIA~~kilo

WKIAkOc~up (KIAkormtj~p)(I.)A YSk rmu /l-AYS kU ca.up+tlkii~qul' wkiijiutw)

WDNB 'okhinl&w a(DNB3I~kjil.w)(I)AY S ,ilwDYkmLu~oiiu~~iitw
WKIAllc~), WKIAkutopou + WKIA0 khwup + WKIAL~kiilow

WDNflIkijmxmIl 3 CWf~q

WI)NiI 11,1 1ci~. V")N~ + ULI 4 WI)N1II 0kjiiuKdl

WW1AkJ,.,,, (WiAkErmpll)(% -AI,)Mk,,,,~.Ll )(I)A wkoMiti/I)AY'Skuireup+l~ki2ii:up)+ukituittdmi
WWYIA ( =IU (WI A,)ki lX 9(YAl)M12 kiLisudP)( )AYSokiU~llp -)A ktir&L2uJ)4 iki~i.sup.Lkiiiil

WWIA,.,., = WM kau + WWIAukitwuI + W A~lllx

V'K IA0k,11.u1 , (I(IA~koAI.t)j))AYSk" II)AY kx&um~jsu~tkuiii

WKIAý.t,.,. = WK1Akg~sl + WK~oiA0 mp + WKIAWiklKd



WFI( iil'I'liI) i)NBI, WIA, KIA RATEI.S ACROSS IN'i'.NSI'I'IFS

Legcnd

%ADM = Percent of presentations admitted to tratunent ficilily
DAYS = Total number of mnandays across all comixinent scenarios
%DAYS= Percent of totwd nmadays represented by specific scenario

Weighted Intensity Rate = I(Component Presentation Rate x %,ADM x cgDAYS)

COMBAT

DNBI WIA KIA WEIGI [TED RATES

RAT T H %ADM RATE %ADM RATIIE DAYS %DAYS DNBI WIA KIA

No Com1alt

"l'singtno 1.88 .85 -.... .0- 551756 .577 .92 ... ...
0- •- --_ 40375._58

1.18

Vietnam 178 q: .... .64 .31 205186 .31.3 .49 ,30 .10
P'alklands 1.27 .78 1.86 .99 .71 168(0) .257 .25 .47 .18
Okin L.ow 22 281327 429

1,5() 1.33 .37

Koc'ea Corn 3.31 .79 275 .62 .20 625209 .501 1.31 .85 .10
Victnam 1.78 .88 2.50 .64 .31 205186 .164 .26 .26 .02
Falklands 1.27 .78 1.86 .() .71 168(Q9 .135 .13 .25 .10

2.74 2.75 .()n

Heavy

OkI nTot 456 .88 6.57 .84 1.35 1224150 .831 3.33 4,59 1.12
Oki, Mod 5.96 i8 , 1.92 248814 .1a X) 1u.8

4.22 7.7 1.44

Inte•is.

Okin Tot 4.56 .88 6.57 .84 1.35 1224150 .836 3,36 4.61 1.13
Viet-Ilue 1.23 .88 41.16 .64 5.58 12194 .(X)8 .01 .21 .04

(i ia 9.48 &A 21.50- .14 L11 584 .156 1IQ1 M

4,67 7.64 2(X)
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WEIGIITlII) DNBI. WIA. KIA RATES ACROSS INTFNSITIEIS

Legend

%ADM w Percent of presentations admiuWd to treatnent facility
DAYS w Total number of mandays across all component scenarios
%DAYS- Percent of total mandays represented by speciflc scenario

Weighted Intensity Rate = 7(Component Presnttion Raw x %ADM x %DAYS)

SUPPORT
DNBI WIA KIA WEIGHTED RATES
RATE %ADM RATE %ADM RATE DAYS %DAYS DNBI WIA KIA

No Combat

Tsingtw 1.88 .85 0_ ... 0- 551756 .*77 ,92 ...

L~LU

Tsingtao 1.88 .85 -0 .... .0- 551756 .561 .88 -0- .0.
Japan .73 .85 -0- -.- .0- 403758 ,411 .26 -0- -0-

VitH.218-8 Ina j6 0 706 M MIL

1,17 ,l1

Moderat¢

Korea Sup .76 .93 .10 .56 .01 1134036 .635 .45 .04 .01

SjinJSgD AM2a 29Aa
.74 .15 04

Korea Sup .76 .93 .10 .56 .01 1134036 .549 .39 .03 .01
Okln Sup .93 .85 .43 .68 .09 650898 .315 .25 .09 .03
Okin Light 2,2 .88 10 ,8 ,2 211 Al ,27 .ll

9 ,07

Korea Sup .71j .93 .10 .56 .01 1134036 .558 .01 .03 .01
Okn Sup .93 .85 .43 68 09 650898 .320 .25 .09 .03

OUR 24 " ;8814 J2&M
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IMPACT OF TERRAIN AND WEATHER ON CASUALTY RATES (FROM DUPUY)

Terrain Factors

1. Rugged, heavily wooded 0.30

2. Rugged, mixed (extra-rugged, bare) 0.40

3. Rugged, bare 0.50
4. Rolling foothills, heavily wooded 0.60

5. Rolling foothills, mixed 0.70
6. Rolling foothills, bare 0.80

7. Rolling gentle, heavily wooded 0.65
8, Rolling gentle, mixed 0.75
9. Rolling gentle, bare 0.85

10. Flat, heavily wooded 0.70

11. Flat, mixed 0.80
12. Flat, bare, hard 1.00
13. Flat, desert 0,90
14. Rolling dunes 0.50

15. Swamp, jungle 0,30
16. Swamp, mixed, or open 0.40

17. Urban 0.50
Weather Factors

1. Dry, sunshine, extreme heat 0,8

2. Dry, sunshine, temperate 1.0
3. Dry, sunshine, extreme cold 0.7

4. Dry, overcast, extreme heat 0.9

5, Dry, overcast, temperate 1,0

6. Dry, overcast, extreme cold 0.6
7. Wet, light, extreme heat 0.7
8. Wet, light, temperate 0.7
9. Wet, light, extreme cold 0.4

10. Wet, heavy, extreme heat 0.5

11. Wet, heavy, temperate 0,5

12. Wet, heavy, extreme cold 0,3
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last@= AsLa TerraLn

SD6emoriDtLon of Factor Numeric Facto2 Pcjntj
N. Korea Rugged, mixed .40

Rolling foothills, mixed .70
Flat, mixed .80 1.9

S. Korea Rugged, mixed .40
Rolling foothills, mixed .70 1.1

Vietnam Rugged, heavily wooded .30
Rugged, mixed .40
Rolling foothills heavily wooded .60
Flat, mixed .80
Swamp, jungle .30
Swamp, mixed, or open .40
Swamp, mixed, or open .40 3.2

Okinawa Rugged, mixed .40 .4

Total Eastern Asia 6.6

goutweutegrn A@L Terrain

SoW= Descrnetron of Factor Ziumeria Factor .tiits
Iraq Flat, desert .90

Flat, desert .90
Flat, desert .90
Rugged, bare .50
Flat, bare, hard 1.00
Swamp, mixed, open .40 4.6

Iran Flat, desert .90
Flat, desert .90
Flat, bare, hard 1.00
Rugged, mixed .40 3.2

Total Southwestern Asia 7.8
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Zastei Asia Weather

SDebsriDtaion of Faato Numeria Fatcor P
N. Korea Dry, sunshine, temperate 1.0

Dry, overcast, extreme cold .6
wet, light, extreme cold .4
Wet, heavy, temperate .5 2.5

S. Korea Dry, sunshine, extreme cold .7
Dry, overcast, temperate 1.0
Wet, light, temperate .7
Wet, heavy, temperate .5 2.9

Vietnam Wet, heavy, extreme heat .5
Wet, heavy, extreme heat .5
Wet, heavy, temperate .5
Wet, heavy, temperate .5
Dry, overcast, extreme heat .9
Dry, overcast, temperate 1.0
Dry, overcast, temperate 1.0 4.9

Okinawa Dry, sunshine, temperate 1.0
Wet, heavy, temperate .5
Wet, light, temperate .7 2.2

Total Eastern Asia 12.5

Southwest Asia Weather

gomn m o of Zmeeria actolo Rs1ak
Iraq Dry, sunshine, extreme heat .8

Dry, sunshine, extreme heat .8
Wet, light, temperate .7
Dry, sunshine, temperate 1.0 3.3

Iran Dry, sunshine, extreme heat .8
Dry, sunshine, extreme heat .8
Dry, overcast, temperate 1.0
Wet, light, temperate .7 3.3

Total Southwest Asia 6.6
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-ummary of Assigned Terrain and Weather Factore

MLat! IL. Southwest Asia

N. Korea 1.9 3 Iran 3.2 4
S. Korea 1.1 2 A.6
Vietnam 3.2 7 Total 7.8 10

Total 6.6 13

6.6/13 . .51 7.8/10 ..78

.78/.51 6

Mast Asia Nouthweut Asia

N. Korea 2.5 4 Iran 3.3
S. Korea 2.9 4 I=. la
Vietnam 4.9 7 Total 6.6 8
Total a1H is

12.5/18 a .69 6.6/8 a .82

.82/.69 .

To.al Terrain and Weather Factor

Terrain factor x Weather factor w Total SW Asia Adjustment Factor

1.53 x 1.2 1,83m
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Army NBI Rates* for Southwest Asia (Mideast)

Divisional
Infantry Noninfantrv Nondivisional

* Mideast 0.38 0.385 0.35

Army NBI Rates* for East Asia

Divisional
Infantry Naninfantay Nondivisional

Central and
South Pacific 0.28 0.23 0.21

Korea 0.62 0.505 0.40

Vietnam 0.15 0.125 0.15

Overall
East Asia 0.3465 0.2837 0.2508

Conversion Factors: East Asia to Southwest Asia

Divisional
InfAntry Noninfant. . Nondivisional

Conversion
Factor 0.38/0.347 = 1.097 0.385/0.284 f 1,357 0.35/0,251 - 1,395

from FM 101-10-1 (staff officers field manual)
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EuroDelin Terrain

O M1Cetimtion of Factor Numeric Faotor Points
Albania Rugged, mixed .40

Rolling foothills, mixed .70
Flat, mixed .80 1.9

Austria Rolling foothills,
heavily wooded .60
Flat, mixed .80 1.4

Bulgaria Rugged, mixed .40
Rolling gentle, mixed .75
Flat, mixed .80 1.95

Czech. Rugged, mixed .40
Rolling foothills, mixed .70
Rolling gentle, mixed .75
Flat, mixed .80 2.65

Yugo. Rugged, heavily wooded .30
Rugged, mixed .40
Rugged, mixed .40
Rolling gentle, mixed .75
Flat, heavily wooded .70
Flat, mixed .80 3.35

Greece Rugged, mixed .40
Rolling foothills, mixed .70
Flat, mixed .80 1.9

Hungary Flat, mixed .80
Rolling dunes .50
Rolling foothills, mixed .70 2.0

Poland Flat, mixed .80
Rolling foothills, mixed .70
Rolling gentle, mixed .75
Flat, bare, hard 1.00 3.25

Romania Rugged, mixed .40
Rolling foothills, mixed .70
Flat, mixed .80 1.9

Total Europe 20.3
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Augoqp.an V•ther

AlUA f DepiDtionl of Faat r Numeric Waoglao pirl
Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Wet, light, extreme cold .40
Wet, heavy, temperate .50 2.6

Austria Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Wet, light, extreme cold .40
Wet, heavy, temperate .50 2.6

Bulgaria Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Wet, light, extreme cold .40
Dry, overcast, extreme cold .60 2.7

Czech. Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Wet, light, temperate .70
Dry, overcast, temperate 1.00 3.4

Yugo. Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Wet, light, extreme cold .40
Dry, overcast, temperate 1.00
Wet, heavy, extreme cold .30 3.4

Greece Dry, sunshine, temperate 1.00
Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Wet, light, temperate .70 3.4

Hungary Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Dry, overcast, temperate 1.00 2.7

Poland Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Dry, overcast, temperate 1,00
Wet, light, extreme cold .40 3.1

Romania Dry, sunshine, temperate 1.00
Wet, light, temperate .70
Dry, overcast, temperate 1.00
Wet, light, extreme cold .40
Dry, overcast, extreme cold .60
Wet, heavy, extreme cold .30 4.0

Total Europe 27.9
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Summary uf Assigned Terrain and Weather Factors

Lm last Asia

Albania 1.9 3 N. Korea 1.9 3
Austria 1.4 2 S. Korea 1.1 2
Bulgaria 1.95 3 Vietnam 3.2 7
Czech. 2.65 4 O A
Yugo. 3.35 6 Total 6.6 13
Greece 1.9 3
Hungary 2.0 3
Poland 3.25 4

Total 20.3 31

20.3/31 * 0.6548 6.6/13 * .51

0.6548/0.51 1.284

Albania 2.6 4 N. Korea 254
Austria 2.6 4 S. Korea 2.9 4
Bulgaria 2.7 4 Vietnam 4.9 7
Czech. 3.4 4 Wawa la I
Yugo. 3.4 5 Total 12.5 18
Greece 3.4 4
Hungary 2.7 3
Poland 3.1 4

Total 27.9 38

27.9/38 • 0.7342 12.5/18 * .69

0.7342/0.69 =

TOta1 2erxain and Weather, Zlaor

Terrain factor x Weather factor * Total European Adjustment Factor

1.284 x 1.06 * Lh
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Divisional
l~!.~l•t_ .. .. No ninlIao n.O__ _N.on l ]jy,," .

SEurope 0.536-/ 0.4111 0.3235

Army Nill Rates* for East Aia

_IuJ f ,t_ _ .. ...... i&u•rl.ary . . .No~utYiy si: t1 al

Central and

South Pacific 0.8 ) 0.23 0.21

Korea 062 0.505 0.40)

Vietnam 0 15 0. 125 0.15

Overall
Lias. A.i (.465 )0.2937 0.250l8

(onversimi Faucto)rs: Fas~t Asia to ti~roj)L

Divisional

("'11 \~ 't l-i 01

tac'tlr 0..371(0.3,, :. - 1. O.1A) I0.! -.2,X -- 1.1,1 I. 4 92.111 .R 1 I .

n, frUll M 1-11-1 (Ml' uflicrs field 0-1nual)

7 : .. . .. . . , , = ~i I I I II I II I I



REPORT DOCUMENTATION PAGE Fr pne

Putac rupomM burden W ' t uiem ol .r~owrnAt is sawnsid lo aye"Q I h~our w respons. wvm~jxlg UV6 ww1 to rwnpviv ,inffLJ~orm, asiravr
amsig dam sorsi getwin and ffwwvmflg tv dam eind" abn gd *~ -ogm ri ooecb of ___mskn Sw orv reow~r fte
burden .UYsem or~ "~ 01 og of it"m obwoOf insormn urcku* wuggeow bij, g0 fti burden. ti Wastigingw Heuaidw3no Sarvvih.
DOu"Crum for t,*rnao Oparawwi W-4 RAPwta, 1215 Jaf'smru= DwAv H~iowy, Skum 1204, Aew~xin, VA 22202-430. is-d io I* OMW o kaid Mgeril

u'd c Pu.Erk R~ n Pro.c f004-OI). WDC 20503. _________________

1. AGENCY USE ONLY (Leave bW*,) 2.REPORT DATE 3. REPORT TYPE AND DATE COVERED
November. J-994 Fj, nal1 (xu:t 91 t-h-)(h 0(,1 )1

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
PROJECTIONS OF BATITLEFIELD MEDICAL CASUALTIES Program Element.: 63706N
AMONG, U.S. MARINZE FORCES FOR VARIOUS THEATERS OF Work Unit Number:
OPERATIONS
6. AUTHOR(S) Christopher C;. Blood, Eleanor D. Gauker, M0095.005-6204

Marliisa E. Anderso~n, Michael S. Odow.i-ck. ,Edward R~ofnrnol 1
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Naval Health Research Center Report. No. 93-35
P. 0. Box 85122
San Diego, CA 92186-5122

9. SPONSOR INGIMON ITORI NG AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING'MONITORING

Naval' Medical Research and Development. Commnand AGENCY REPORT NUMBER

National Naval Medical Center
Building 1, Tower 2
Bet-hscl~i. MT) f29~l _________________

11.- SUPPL EMENTARY NOTES

12a. DISTRIBUTIONJAVAILABIUITY STATEMENT 12b. DISTRIBUT10N CODE

Approved for public release; distribution is
unlimited.

13. ABSTRACT (Aaximrum 200 woras)

Wounded- rin-actiur 1 (V/IA) , killed-in-Action (KIA) ,and disease- '/nonbattle injury
(UNBI) data were extracted from the records of military operations spanning
fo0ur1 decades to prcject casualty and illness rates for various operational
sc;ena1Crio)s. The resulting empirically-de rived rates of casualties and illnesses

wereadjste torefectdiferences in terrain, weather, and disease incidence
for- various Operational theaters. Projected rates of casualty incidence were
higjhest in Southwe-st Asia, followed by East Asia and Europe. Disease rate
projections were similar between Southwest Asia and East Asia, with Europe
disease rate forecasts approximately half of those in the Asian regi-ons.
Casualty and disease rates varied with comnbat/support status of troops.
Projected rates showed wide variations in the daily incidence of V/IA and KIA.

14. SUBJECT TERMS 15. NUMBER OF PAGES
(Ca!-ualty project.i OII51 U.S. Marines 67
wouride.d-in-action, medical planning i6. PRICE CODE
di sease-/nonbatt-.tle injury

17. SECURITY CLASSIFICA- 18. SECURITY CLASSIFICA. 19. SECURITY CLASSIFICA. 20, LIMITATION OF ABSTRACT
T~oON OF REPORT *TION OF THIS PAGE TION OF ABSTRACT

Unclassified Uncla-ss~ffed Un( lassif ied Unl imited

NSN 754O"f.28O.5oo Stwxdard Form 21e (R~ev. 2-89)
Preoscribed by ANSI Std~ Z.9- IS

28102


