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Formal coibat moasis are a means for military
analysts anl planners t, support lecisions concerning
ai].ita:y pr~ jects. The reality, valiiity and

cradtniiity of c3abat a~~1’s1.s is sti .L a controversial

subject. ~hia paper provides a liscussion of the
process ~ ;ai~ in; ftre ~upec iortty .n combat. Three

different input pa:a.eter cate;ories — tactical ,

tachnic4l , and hu ma n paramet ers - were selected to

serve as :~abat iiout . The coabat environment
transforms these iflputs into :osbat outputs (or combat

eftects~ ia ‘tie form of operat ..onal, target and h u m a n
effects. dutan effects are the suppressive or

psy:boio;icsl effects, whereas tar~.t effects tre only
physical effe:ts. & conceptuil model of fire

T 3uperio:ity is developed from a tb.oretical isfinition
of fire sup~rtority .
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A. CREDIE LIT! PROBLEMS 3? CO~B~T NODELS

• Althouq h ~perations Rasearch has developed formal combat
20151$ tha t ar~ ii active ise today, these models have not
always osen readily accepted by D oth  milita ry inalysts and
planners , ocauso of :e:tai~ difficulties that arm inherent

.n any coa~at aoial . Today ’s spactrum of formal cosb~t
models reaches fc~a sauL — s cal e , saall_~anit_ action models to

aggregated Large- scale th.aa~ er- ev~~1. models. Hierarchies of
models have even be.en developed; and in s~zcb model
hierarch ies, t~ e o u t p u t s  of small- scale analytical models
h ave  beeo used is ~.n put~ in t o  ] . a rg a— scale analytical
sodeis. •l c d e l i ng  e f f o rt s  wa:~ i l Lz i a l i y  i n t e n d e d  to yield
“~~Oiflt” soiut .ons to sp 3cific :oa~ at p r o b l em ; .  Later ,
because ~f t h e  i nfea s i b il i ty  of t h i s  goal, t h e y  s imply
p r o v i d e i  2~~si g h t  i r ~t o  batt le d y n a mi c s , ? !3A m o v e m e n t ,  force
st r ictu r e s , e~~z i p m e a t , i ea p onr y ,  w e ap o n  mixes, t act i c s  and
4oct :~.n, . ;enera l ly  sp e a i i n g ,  com oat models have pr ov~ d.d
insights in ’’ oatt le without havtng a war .

rhe guestion at band is, whether the models ar e  reliable
and credib le  enough to pr duc e useful a~ d realistic results
wbtcn say Later ~~f1.uence defense—planning decisions. The
problem has been  to iicorporat a the ju al~ t at Lve  factors ,

• •j t ha t military .cp.rts feel are dec isive itt combat
o~erat~ ons, in to a mat.uemitic ~l model. This means: Is small

~~aie comba t underst ood cLearly enough and is sufficient
detail Incorporat ed in to  models? rhi s is also reflected in

-5-  _ _



~~w ~~~ for a tnsor y of combat , a ~~~~~ systematical
3~ iersta~ i~.ng of comb a t. Taylor  :a.~ . I )  Ind the analysis

:ossu tlt y c~ns .dec the dev el opmen t of ~~~ a theory to be a

~.eaaary pre re gu lsite for any rea L.~ v t s . ~ .e m odel . Another
p r :~~~.a with combat models ~~ verification . The
j.~ -~al scientific approach to cad from a hypo thesis

tn~~~~.-j~ ~ *per tmentation t ~~~~~~~ .a . f o r  very obvious

t.aI~ t.s, impossible with r.~f• ¶~~ comba t operations.
• :- - ...t~ . - . t~~o ma jor a L t . r t i  t3p :oaches to verification

usv ~ .~~~~~~~ .e-~. ~e u ad ;-)nSistenCy check and the

~~~~~~~~~~ Jt fortunatel ~~, the lattera ~ t r or..~ 315. t ..a. dJ t h .  çretarinc .s and point of view
of the juig~~~ peCs3n. ~~~~~~~ will in aess to accept any model

• sol.u~ ion or ou tcome at all depends on the degree of
pro baoiL.~.ty tha t t~te m o d e l  ou t come ~.5 realistic.
Unrealistic results are not pr oof of the invaliiity of the

theoretical approach to combat. It should not discourage
the attempt to concept.itliz e real. Life problems , since

modern military thinking 1.3 now Da3ed very strongly on
scientific research and ~as received v er y  valuable i5~4tU5,

trains of thoughts and concepts in this way. Jn:ealistic
results of m ode l s  may only show taat the model inputs have

to be amen ded.

This thests azaai~es combat , i.. p a r t i c u l a r  t h e  fire
f~~9t , in a rather basic way. The combat process is viewed

fro. the “total sys telsA approach and a conceptual .od.l of
fir, superiority is developed.

B. STATENEN T Of . rifE PRO8L!~

It is tAC author ’s hypothesis that land comba t in

.n.rsl. and small -un i t  fire fights in particular are

— 

normal ly  won b y fi r .  superiori ty It seems to be obvious
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it
that either having fire superiority or ~a.~~~ ni ~ agains ’ as
enemy forc e is the  k e y  to suc:.aa - e a s y  (Lt not m~ r .

• military operations. This is loosw..~ ~~~~~~ i i i  •x p l i c :t L f
stated in t~e erma n Tactics ?te ~~1 ~sr .~ al  ~j Q ! ~~~~~~~~

• ~~ 
“ ~Ref. 2] ~.n tne :napt.:s about defens e

and attack. Interestingly enough acre ..
~ a p p a r e n t l y  no

app rec iat i on  of this fu ndamenta l  a y p o t h e s i s by mode l
builders , since according to the o.st of th e author ’s

knowledge t his i mportant ph enomenon of ztr. super~ ority ~ms
not been so far either implic itly ~r e z p h ~.c . t l y  consider ed
in any combat model. 3ther important f a c t o r s , r a sp o n s i b . e
fo r  bat t l e  outcome , are widely cons.tereI as e . g .  movement ,
detection , a ttrition and s~ ppressi~ n, t. ~ame but  the more

• im portant ones. Presumably the r~ a sor~ ~or t h i s  is the desire
of the ~odalers to keep the models staple ant a ccessable as
well. as miniaiz..ng the difficu1t~.es in guantI~~y i n g  the

detarain~ ng variables and states .n t he cosbat s i tua t ion
considered. This significant emission is probably due to
the lack of any conceptual model of fire ;up e r i o r i ty .  This
situation itself is caused by the absence of any useful

defini tion in the military literatur e which could serve as a

nas~s for investigating the contribution of fir. superiority
to comnat effectiveness. The er aa n field manual “UQy

~~~~~~~ ~~~~~~~~~~~~~ rae: . 
3) which defines the major

terms of curren t mil i ta r y usage,  omits any menti on of fire

( super io r i ty  wi th  the explanation acing given in the preface
that:” It has bee n re nounced to define terms which are self
evtdent w~.thout explanation” . For very simila r reasons a

4 definition of fire s2peciorit y cannot be found in the
“Dictionary of ~ilitary and A ssociated Terms ” published by

the Joint  Chiefs  of S t a f f  of U . S .  D e p a r t m e n t  of Defense .

The guestion obt rudes on the author that if it is so
•
~ 

self evident , what is exactly meant by fire superiority. The
tack of a ny existing widely—accepted definition leaves a

wide space for interpretation. fire superiority seem s to be

9
~~~~~~~
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too comprehensive to allow two parsons to have the same
conceptual. basis, though commonly the major aspects,
physica l and sometimes al so non physical components  of f i re
superiori ty are agreed upon.

Eve n Armies of different nations seem to hare different
conceptions of fire superiority. In the case of the Germans
an d tne Americans th is may arise from traditional

di f fe rences  in •1.Litary thinking. Apparently it roots in

different concepts of com bat. The Germans use t h e  command

\ concept ~~ m~.ssion tactics and tend to  emphas i ze  manpow er
aspects Ot f i r e  su p e r i o r i t y ,  w h e r e a s  th e  Ame r i c ans  tend to

\us~ nat  of order  tactics a n d  rely more on the  bare
repo we r aspe ct s of f i r e  super iority.

• wants to w i n  any battle . therefore i t  must  k n o w  the
•. which dete:ain~ the gainiflg ~f fire superiority.

~~
- t o  fluen ce tne battle outcome towards the desired

.•.~~~ ~~~~, a n Army must know w h i c h  of the combat  input
j VI~~.IC \s can delibera tely be p ick ed and changed. For these

- .ss~ms \~t seems t n  e necessary t3 have at  least a
lcs .::.pt. ~f fire superiority, if not a conceptual model.

ne ana l .  \ deal ing  wit h fire supe r io r i t y  lust  t ry  to
reconstruct \ne in t e r n a l  wiri ng of t h e  “black box ” called
combat .  ~~~ \~ t inputs  a r e  t r a n s f o r m e d  in this “b l ack  box ”
into  comba t  o~. \ut s, als o called comba t  ezfect s .  B ecaus e of
t n i s  impor tanc \ •be ana lys t  is also force d  to have a
meaningful conce~ \ual definitio n as a oasis for a scientific

approach to his an h o g  e f f o r t s .

the goa l of tnis hesis is to increase the military OR

• community ’s understat\0 of fire s u p e rio r i t y  by descr ibing

firs su~ .riority,  ass \~ing Lt, an d  then  i .velop lnq a
conceptual model. d3~~L .~~lly, th~.s . nv.s t igat ion (both its
analysis and conceptu al  a ;t~~l) sets the stage for future

work , possibly even the  1s ’\ loP sent  of a q u a n t i tat i v e  model
of fire superiority. Thus , • tter comba t models might be

developed for defen se phaaoin~ “I ir poses .

I - -
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• C. L I M I T A T I O N S  ~ F THIS J~~~K

Fire super io r i ty  is an extre mel y co.plex p h en om en O~ •
exists whenever a battle is fougnt , v~zether in lar ge Sc..

ope ra t i ons  or ir . sma l l  scale combat .  La rge—sca le  c om b a t
characterized by the size of t n e  fo r c e  involved , by tae

var iety and magnitude of weapon s eap]oyei , and ny the fi:~
power delivered . r~ iz distinguishes La:~ e—scala combat fr~.

small—scale combat .  the latter possesses greater homoge .i:v

of units and weapons. thi s :~ sults in relative untform t y

of the f~~re fight at the sma l un i t l eve l .  closer scrut ’ n v .
nowever , reveals t h a t h~~ large scale combat :s sinu s: ¶0

saai~ scale combat if a sma ll enough sector of ‘a.
• battlefield is cons~.dered. ~eap3ns and armor may be

ind ividually different , of course , but the cha:acterist.:s

are appr ..ximately t~~a same.  Therefore a d~ scriptL~~r. of fire

super ior .ty in .~encr ai can be attempted , o e :ause the

mechanics and h u s a n  reactions of r o t a  la r ;e  an d small—scale
combat  are  almost iIeu~~i:sl.

:h~ scope of this  thesis  wil l  oe :est:~ :ted to ae
r e l . a t u v e 1 y  s i m p l e  a n d  c l m a r  cut  D at t i e  cases of a t t ack ,
defense  a n d  ~ .eet~ ng eno age .en t .  Aspects of fire

supe rio r i t y  In sma l l—sca le  combat , w~~t~ he terogen eous
weapons and supporting fire, will not be cottsi~~r :~ 4. The
cases o: withdrawal ant delay a ce  no~ t a k e n  in t o
cocs:deration because of the difficulties in associa’~ ng

f i r e  s u p e r i o r i t y  w i t h  o a e  of the fighting parties. ~f

course , n n  f i g h t i n g  mi ss ions  such as reconna issance  or
-

• 

- 

unoppose d movement  are excluded as veil. 

it 
_ _ _ _  
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An extensi ve DD l i t e r a t u r e  search a n d  a dd i t io n a l  searc h by
the author in the NPS library have yielded no re feren ces
relating to this important topic. thus , a listing of
research studi es , l i ter a t u r e, or model ing approaches  is

impossible. Work dealing with the investigation of fire
super io r i ty  has been initiated, however , by the Deputy Chief
of Staff for milita ry operations (DAN3— ZD) , Headquarters ,

Department of the Ar my 1.

‘ th is  fact was communicated to the author during a
t elephone con versation w i t h  L~~ T. 3i11, ~esdquarters,Department of the Ar my ( D A ! O — Z D )  , on July 18, 197g .
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A. G E M E U L  VIE W 3? F I R E  SO P E ~ IOR I?T

usually . whenev er someone defines fire superiority, it

io deacr~ bed as th, state resultin g from the physical

effects of ~ir iog  weapons ~n combat. Addi t i ona l l y  people

sometimes include the psychological effects of fire.

t Suppre ssion s tud ies  h a v e  i n d i c a t e d  t h a t  p sycho log ical
effects are considered t o  be Integral part of fire

superioruty. However , this is nowhere explicitly state d in

t~~e documentation of ode~ ing attespt~~. apar t from this , no
such understanding of fire super .ority with its complex

spectrum of dist inct factors and variables exists. This is

because tne influence of huma n parameters is almost never

mentioned, to p r o v ide an in u t i a l  point of departure , tne

def ~~a i t i on  of ~~. B. ~ar ~ er and P. S. Bond (Ref. u ]  wi l l  be
h e l p f u l :

A fire which is superior to tha t of the enemy in volume
or accuracy or both and whose effect is to ~,nd ~~r t~~eenemy’s T~re less effect ive. Fire supertority is
relative and is a moral pheno menon althbuqb latgel
dependent on phy;iça l .ftect . Fire superiority for th
a t tacker  is imp lied i~ ~. is able to adlance a~~inst thedeie~der ~it~~tat ~‘3jq3u % Lo ses. Fir.  su ri~ rity fo
the defender ..s implied t~ he is able to ho his g!~oun
an d checa the attack ers advance.

13
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One should also be aware that fire superiority depends on
the social an d cultur al values of the soldiers en gage d in
combat. This means that the perception of havin; achieved
th. state of fire supe riority depends on t he  value a society
a t t r ibu tes  to human  l i fe , i.e. how many losses can be
inc urred in order to achieve fire superiority or before fire

• superiority is lost.

8. ?MZ R U L E  OF FIRE SUPHRZ3RITY 1W 3AITLE

Sta r t in g  w i t h  t h e  ab ove definition , the author would

Life to pres ent his perception -of f ir .  s u p e r i o r i t y .  I ts
Locat ion in the compl ex s t r u c t ur e  of combat  is based on the

• individual’s view of combat as seen from his perspective
with varying degrees of resolution . these varied

perspecti ves, of course , y i e ld  a view of comba t compose d of
different factors and parameters. 5cc FLg I

1*
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When one ideally considers combat, he will notice ‘he
mission objective relation. .‘Iissions govern the
battiefi~ li , i.e. cr eate the canalized and synchron ized
violence. They u sua l l y  spec i fy  art ob j ec t i ve  which  has  to be

achieved wi th in  some tiae l imit .

A f t e r  a closer 3.oo k one can discern two sides.  The
friendly and the enemy side are opposed to one another
according to their respective missions and strIve to achieve
their respective objectives in the prese t time frames.

a iurt ner look reveals the sizes of the forces enga ged ,

their logistic capabilities , and their chosen tactic to

neutralize t h ø  opponent , i.e. t o  e lt a ina te th. obstacles

$ which Imped. the achievement of the  ob jec t ive  an d  thus the
fu l f i l lment  of the mission in a t i m e ly  m a n n e r .  en.rally

sp.~~ing, t n~ enemy ’s mission (objective) is to prevent the

attai nment of the mission (oblectivel of the friendly side.
V 

This is ~specially true in t~ e case of small un i t—combat
after aee tin; t h e enemy.  In  o ther  words , the missions as
well, as t he  object ives  a re  an tagonis t i c .  See Fig 2

16
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Yet a more det ailed look reveals an interesting insight.
One finds here that at a certain step or level the only
remaining battle deter m inant to achieve th. objective Is the

• gaining of f ire supe r ior i ty ,  as figure 1 shows. This
- 

dominant role of f i r e  superio rity is shown in figure 2 as
• the crossover of en emy and friendly fir.. Thus the

essential elements or factors in comba t ioul.d appear to be
fire superiority.

Another intarastia g idea results from figure 1. As soon
as th e init ial tacti cal estimates, as well, as the existing
materiel on han d , have determined tne size of th e  force to
engage the  enemy,  these fac tor s  become invar iable  at  the
instant combat commences. In i t ia l  forc e size can  only be
changed or reinforced after reconsidering the inputs that
f i r e  super io r i ty  can or can not be achieved with the present

— force ra tio. th i s  idea of f ixed  In i t ial force sizes and
missing reinforcem en t of units complies with the view of the
Lanchast er analytica l combat mo dels. It may also be seen
that fire superio rity is a relative phenomenon dependent on
the sizes of the two opposing forces involved , th. tactics

- applied , and the supplies avai lable  to the two forces .

Thus it is possible to attribute the key rote in combat

to fire superiority. Fir. superIority is the key to success
in either level of coimand . The o.aandin; eneral is

concerned about fire superiority as well as the Platoon
Leader. Battle from the 3eneral’s point of view is a
sequence of multiple arid simultaneously occuring combat

- scenes with va r ia nle inputs in for :, size , ta ct ics and
logistics. For the Platoon Leader all thes. factors are j

• initially fixed ari d can an t be readily influenced during the j
period of initial enem y contact , un less the  platoon receives J
reinforceme nt s or supplies . Figure 1 yields a very useful
conceptual idea of platoon level combat if on, replaces all

- - 

i 
the developing factors by the init ia l factors of forc. size,

- 
- log istics arid tactics for the frien d ’s side as well , as f o r  

-
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th. enemy ’s side. Since the investiga tion of fire
superiority in sma ll scale combat shows congruence of the

• Large an d sma ll-scale combat , only pla toon level
considerations will be pursued further on without loss of
relevant det ail.

C. CO8PO~!NTS 0? FiRE SUPERIORITY

The next steps in tac investigation of fire superiority

deal with the guest ion s , “ w h a t  is f i r e  sup e r i o r i t y ,  wha t  is
it composed of, what situation s, variables  or factors
inf luence i t ?”  Be cause  f the nature of fire superior ity,

this part will be mai n ly ‘!escriptive. The multilayer
complexity of fire superiority simply does not allow one to

. factor or subclassify terms and  fac tors  in a very  clear cut
manner.  The d i f f e r e n t  t erms an d  f ac to r s  have correlations

• and interdependencies which make it difficult to decide
which term or factor infLiences whica and in which logical.
sequence . It is ext remely  d I f f i cu l t  to make distinctIons
between these different factors. Very often the limits
where one factor ends and another begins are not clear. For
the sate of clarity and better understanding, as well as for

t he  purpose of f a c t o r i z a t i o r .  of par am eters , these
distinctions have been made (though some times they may
appea r somewnat a r t i f i c i a l)  . this is, as ini t ia l ly
mentioned, a tribute to simplicity. Furthermore

difficulties arise from the fact tha t the enemy ’s
inferiority implies a friend’s superiority, that is the

V friend’s m o re effect iv e f ire, re la t ive  to or minus the
enemy ’s lass effect ive fire , makes up fire superiority.
Lastly, but most important , is the fact tha t the real. world
problem baa interdepe ndencie s ari d mutua l ly  inf lu encing
factors which the model can not represent.

~JII 1. V J~±~1Ii V ~~~



- V ~~~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~_ V~ ~_ V~~
__ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~V V_~ V_ ~~~~~~~~~~~

Fire superiority may be considered to depend on three
pa r ameters. Th ese are tactical, technical, and human
parameters. They all have to be viewed as bat t le  input.
They can be quantified totally, partially, or riot at all,
but are qualit ativel y k n own  to the military to have a
considerabl e influence on battle outcome. k i th o u gh  not
rea dily quan t i f i ab le , some parameters are known well enough
— riot only to experienced comba t veteran s - but  also to
analysts so that an attempt could be ma de to at least rank
order or classify them on an ordinal scale.
Tactical, technical and human p a r am e t e r s  can c on v en i e n t l y  be
described through the use of a tree diagram. They are the
initial bran ches which or ig ina te  in the stem , called fire
supe riority.  !acb of t hese main branches  has other

subc lassify i ng par ameters w i t h  fu r t a ar  s u b — b r a n c h e s .
D ur ing the course of a batt le the  combat inpu t s  are

transformed into combat outputs. the  inputs  d e t e r m i n e  the
level of fire super iority achieved , while the outputs

• reflect their impact.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -~~~ - - V TTTT - ~~~~~~~~~~~~~~~~
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1. at Iit~ctk Ia2ata.~
The tactical parameters are the first group of

factors which contribute to the gaining of fire superiority.
They consist of the mode of comba t, the organization,
intelligence, and mobility. Because of combat action
restricti ons , th. combat mode consist of a t tack and  defense
only. The organ ization is described best by personnel and

V 

material streng th, force structure, deploy ment of units, mad
supply  and logis tics. Intei l igenc .  is b ased  on the
accessability of information via sensor hardware and on the
reconaissance ~..apabil i ty .  ~1obility is determined , as before ,
oy the terrain , weather  and t ranspor ta t ion  har dware.
tactical pa rame te r s  say be considered environmental factors
in combat.  Since the e x a m i n a t i o n  of f i r e  s u p e r i o r i t y  has
been restricted to platoo n level engagements , it is
convenient to consider these combat inputs as initially
fixed. I n  the period of time immedia tely following a small
unit’s engagement , the initIal oattle situation or
environment does not change, however , of course, battle
losses will decrease the initial ~u.ntity of personnel ,
mater ial and supplies on h an d .  However , under the
conditions of battle, the  tactical pa rame te r s  are
transformed and cont:ib~i ta  to co mbat output in the form of
operational effects.

_ _ _ _ _ _ _ _ _ _ __ _ _  ill _ _
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In a simila r fash ion  the secon d group of comba t i n p u t s, the
technical parameters , say be subdi vided into subclasses,
which are essentiall y part of the principles of vat:
name ly , mobility, Commun ication, and Firepower.

mobility depends upon t h e terrain , the w e a t h e r  and
means of t r anspor t a t ion . Ter r a in  is de te rmined  by the
topology and foliage cover whi—h yields f i r,  positions,
cover and concealment and trafficability. Weather,
described vary rigidly by humidity and temperature
in fluences  t ra f f i cabili ty and may also contribute to cover
and concealment.  The t r a n s p o r t a t i o n  h a r d w a r e  is defined by
the venic e characteristics of armor protection ,
t ranspor tabi l i ty ,  engin e capabilit ies and whether the
vehicle is s.lipropelled or wheejed. The lattar qualities
say 3150 give protect ion oy  o u tm an o u v a n i a g  the  enemy ’s f i r e,
thus reducing the vulnerability of the combatant. r~obility
also belongs to th .  category of tact ical pa r a met er s .

The communica tIon h a r d w a r e  set is coapoced of both
commu n icatio n capabi l i t i es  as wal l  as counterme a sure
ca pabili ties. Further del ineation of the communication
branch into subsequent subset s d id riot yield any relevant
insights ot her t h a n  an unnecces sary  d i f f e r en t i a t i o n  of
communication equipment. Therefore it will be eliminated
from further considerati on .

Fir epower is als o based upon the  capabili t ies  of the
hardware . La such it is determined by the ammunition , by -

the guns or launcher s an d the sensors. The leth a lity of a
gun is determin ed by t h e  caliber of the ammunition , the

• fragmentation char acteristics of the prolectile, as well as
the range of the weapo n itself. the resultant inte nsity
produced by the ca dence and accuracy of the gun are , of

V course , inf luenced bj t he state of t r a i n i n g  of the gunner as
wel l, as the accuracy of the sensors to acquire t a r ge ts .

22
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The lethality and intensity of the fire is conven iently
• collected under the te rm target  effects, which are obviously

— comba t o utputs.

~• at ~ au c2!~~a~~
The third group of factors, human parameters, are a very

important  b u t  o f t en  neglected group of factors.

Battles can not be won by machines w i t h o u t  the soldier who
f o r c e f u l l y  strives towards  his objec t ive .  The best equipped
army is usel ess unless the sOidi~ rs possess certain
qua lities which enable them to fight effectively. These

qualities are part of almost every man in a more or less
distinct form. individual , as well as group behaviour,

depend s largely on these factors.

~r oup  f a c tor s  represent  comba t - un i t  p a r a m e t e r s  wh~ :h appear

to be a sor t of sociological  fac tor  t h a t  consist exclusively
-. of social pounds and behaviour forms like esprit Ic corps,

cosradesnip , f e e l in g  of solidarity, teamwork and phys ical

communication in co.bat . The importance of physical
communication is emphas ized by S.L. A. N a r sh a l  :a e f .  5 ]  in
his book “ ~~~~ _____  ~~ ‘I:

£ chief f a u l t  in  our me n  is t h a t  t h e y  do not t a l k .  The
are riot communicat ive. In combat they are almost tongu
tied. Zn Europe th ey w ere  f r equen t ly astonished at the
incessarit talki,~ g arid shout in q tha t w Qn t oa amon g  the
enemy foraat~onB during an &ction.  They •ist~ rik it for
naivete in the Japanese that in combat they frequently
acted in the sam e w a y .  tha t there was a direct
connection between these met hods arid the pneqomen;l
vigor with  which  our enemies organized and preBsed their
local coun t er attacks seems scatcely to have occured to
our side. a

Individual factors are a collective term for combatant

parameters and Leadership parameters. These parameters

cha racterize , an d also gu a l i f y ,  th. t w o  distinct groups of

/ 
persons and their personal It ies in a combat uni t .
Individual factors often are the reason fo r  th e  success or
failure of an action.

23
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The soldier, who is under  f i r e, is the weakest  ~r i\ a l s o  the
most influenced Li nk  in the  chain of combat. ~is reactions
depend lar ge]. y on his training, experience, mo:~

’ke , and
tou ghness. Of course all these factors in t u r n  ~e \end On
other distinct factors. These in turn may be influen - V\~ by
the battle impressions ar i d may or m ay not undergo a
in quality during combat periods.

£ soldier is trained to show independence in .s
decisions and actions, to possess initiative , arid execute

those skills with flexibility. de is schooled in ‘
~‘

dis cipli ne , re l i ab i l i ty  ar i d  obedience.  ~1is m or a l e  is based
an his s el f — c o n f i d e n c e ; s p i r i t  and m ood .  9is stam In a or
toughn ess  is de t e rm in e~I by his nee d ~o: rest and comfort and
by his iasuscep t ib il i ’ y t~ t h e  influence cf environmental
condi t ions .  Pbysiologica~. effects in the soldier may be
caused by fatigue , stress, strain , langer , threat , climate ,
weather, temperature , humidity or enem y fire. ~ soldie:’s
toughness is furthermo re dependent on ais steadfastness in
s i t u a t io n s  cep le ta  witn surpris e, .ieception , lisorganisation
and his s te a d fa s t n e ss  despite trie intensity of b a t t l e  and
the resulting confus ion. Self confidence is based on the
feeling of elitmness , or superiority or inferiority to the
enemy, as well as on the trust in one ’s knowledge and
leadership. Self-confidence is mainly der .ved from previous
experience, the same pertains to the spirit which is
dependent on tne soldier ’s w~ iU.ngness, determination ,
motivation , bravery, courage , self—discipline and
self-estimat ion. The cool of a soldier is determined by his
recent exper ience of success or f a il i re , by h~ s m e n t a l i t y ,
aggressiveness , anger , f ea r , rage , despair , p a n i c  or even
paralysation. During a short fire fight all t h e s e  fac tors
which in f luence morale can be considered fixed , but during a
long battle all, these “morale ” factors are var iable  and thus
can heavily influence the battle outcome .
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the combat leader must have in add i t ion  to the
charac te r is t ic qua l i t i es  of th e  combat soldier, leadership
qu al~~tias. these include tact ical sk i l l s  and cr a f te a n s h i p
as well  as f l e x i b i l i ty , whi ch is m a r k e d  by t h e  ab i l i t y  to
improvise if necessary and to adap t his command to changing
situations. He mus t possess a pe rson al i ty  w h i c h  shows
2 ,ng enui ty .  He m u st  be accep ted  as a l e a d er — m o d e l  by t he  men
of his command , the  leader must  a l w ay s  be las te r  of the
situation an -i able to exact self control.

~ha auman parameters descz ibed here to  are  all.

considered to be c o m b a t  in pu t pa ra mete r s  . This
p r e s e nt a t i o n mig h t be enri ched  by f u r t h e r  f a ct o r s  not  yet
considered , but it is also clear that the abundace of
distinct and diff eren t fa:tors show n strongly sug~ ests that
much more attention shoul~ be paid to tne h u m a n  pa rameters .
rh i s is the sore since it m ay be that these ~uaan factors

ar~ not a t  all constant; ~ossibly not even dtarin~ ‘he short
time frame -of a comba t ac t ion .  ~ pe rson en do wed  w i t h  all
these ittzibutes wh en sho at will ;how .iiian effects which
un~piestionably fall into the :ategor y of comba t output .

Psych ologica l eff?cts may also ~e produced by
actively deliver~~ng f i r e p o w e r . T h e y  may cause a f e e l i n g  of
m a t e r i a l  super io r i ty , a c t i v i t y  and sat i s fac t ion  a n d  s a y  help
to overcome a m o m e n t a r y  weak n ess  of m o r a l e  and conf idence .
They sh o u l d  riot be c o n f u s e d  with the psychological effects
involved when  f it e  is I r a w n , and w h i c h  ca~ . nc r eas e or
offset the effect of enem y fire.

• 
I
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D. CONBAT EFFECTS

The combat ac t iv i t ies  which comprise the hu man ,
technica l and tactical factors together in oattle will
transfoc m the combat inputs into cosoat outputs by producing
effects which will be called h u m a n , target , and operat ional
effects. This section scrutinizes the combined effects of
operational, targe t, and huma n effects. The Latter are
obviously human reactio ns to enemy fire in tne combat

environment. A l o ~ at a simplified schematic m ode l of a
section of combat i n t e r a c t ion w i l l  f a c i l i t a t e  a better
un d e r s t a n d i n g  of th e  idea s invo lved. See Fig 3

rae antagonistic iissons of friend and enemy p e rmi t  them
to m ove un d e r  som e t i m e  c o n s t ra i n t  t o w a r d s  th e ir  respect ive
objectives. objectives Contain enemy t ar ~ mts .  Targets
cons~ zt of a f i r e r , a weap on or both. Fire that hits targets
can a tt r it , wound  or dam age , and t nu s  produce phys ica l
ta rget  e f f ec t s . F ir e  t h a t  misses targets forces the soldiers

close to the impact point to undergo certain reacti on s, and
thus ~.t prod uces psycholog ica l  t ar ;et  e f fec t s .

V 
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Fir . efrectiveness m ay therefore be split into two
ca u sat ive componen ts . The Psychological Research Associates
( R e f .  6 1  put it t h is way:

Pir~ effe ctivene ss may be div ided in t9 t~ c compon e~tsp~ ystcal. a~ d p sychologica ’. effects  of f~.re. The p hys j ~caj
effec ts  of f ir s  are  to ki l l  or to woun d  and tpua reauce
the nuabe ç of enemy who ar~ ab3.e to return fire. The
pavcholoq 2 cel effect of fir. is to ne~itra14ze the  en~ m
arid thus reduce the amount of battle time dur ing whic
the enemy is willing to retur n t ire.

Psychologica l effects will, be produced initially by the
senses , specifically t h e  v isual , a u dio , tac t i l e, and
or fac t o ry  ieys  r a s i~ ti ag from the ~mpac t~~ng bullet or shell,
whether it misses tae t a rge t  or by th e ac tu t i  ph ysical
ef f ect of ~it t in g  anothe r n ea rby  t arge t .  The  per:eption of
t h a t  h appe n ing induces a fear of being killed a n d  thus
forces the indiviiual to a cert ain be~ avi-o r dependtng on his

psych ic  hardness .  In ~ts repor t  on an “Investigation of
Chinese and Nortn ~orean Soliier awactio~s to JH weapons in

t~~e Korean øar” I. A . Kahn (8sf. 7)  concludes:

In , majo r reaso n q vea to reaction to ill weapons
studied is t h a t  ~~ :asua l t i~es ; to lesser extents  are
noise efficien cy of act ion, b ur n i n g  (c3n sid~ red
dist inct  f ;~a casualtiesi, restriction of activities,
~n vu l a e rab i l tty  and miscellaneous.

These conclusions arn to be ex pected f r o m  i n t u i t i o n .  of
course, they reoccur i~ almost all d efin it ions for
suppressi on , such as the one of ~eorge M . ~ivUen (Ref. 8)

4 state of ;elat iv e ineffective ness or incapacitation
of tn~ ~.nd 1 v~~~ua l sol4t er wh4.cb is a funçt io~ of
psychologi,cal factors anj whic h i-~~ e i t h e r  in i t t a te d  or

• ma inta ine d by a perceived threat  f r o m weapons f i r e .

ivid en also listinguishes five di f fe ren t  k inds  of
suppre esion whic h are consequences of different tactical
situations and of different types of fire. Since the degr ee
of suppr ession depe nds on this as well. as on the

2e 
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psychological. stability of the soldier, a closer look into
these five dimensi on s of suppression seems to be necessary
in order to understand the mec hanics involved in gam in;
fire superiority.

1. Reasoned (rational) suppression versus unreasoned
(irrational) suppression . In the first case, the soldier

sta ys cool, keeps his head down and ra t ional ly  ana lyzes  and
calculates the s i tuat ion arid his survival probability. This
is opposed to the second case , in which  the panicking
soldier does not consc iously consider the real nature of the
threa t  or its long ter m e f f ec t s .

2. Area suppr ession v ersus point suppression. It can

be best described by randomly d istributed mac b it e gun f ire
over an area , or even mortar fire as opposed to t h e  aimed

fire of a sniper. The weapon bes t suited for po~at
suppress ion say be useless fo r  ar e a  suppr eSs ion  a n d  vice
versa.

3. Defensive sUppression versus offensive suppression.

defensive suppr ession can be ontained most e f fe c t~~vely
aga ins t  a t tack in ;  i n f a n t r y  by mac ~ iaa gun fir., whereas the

offensiv e suppression to support an a t t ack  can be best
ontained oy mortar fire.

U. Lethal suppression versus denial suppre ssion.
Le t ha l suppression neutralizes an enemy ’s movemen t and
actions in the area in which he is caught by fire , whereas
denial suppression keeps him out of heretofore unoccnpied
areas.

5. Direct fir e suppression versus indirect fire
suppression . Th is dimensio n is characterized by the firing
charact eristics 3f direct firing weapons . as opposed to the
indirect firing weapons.

-
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For the sake of comple ten ess the following sixth i tem should
be added to the above:

6. Permanent suppression versus no suppression . A

soldier who has be en killed , severely wounded or suffered
severe psychologica l shock can not en ga ge in further combat

V 
and is considered permanen t suppressed . This is in
opposition to a soldier who experienced no e f fec t ive
suppression arid i5 therefore ind egra ded.

These distinction s of su p pressive situations and the
kind of wea p ons ar id  f i r e  in vo lved  reflect the m u l t i t u d e  of
possible psychologica l processes in soldiers under  f i r e .
Further information about suppression may be found in the
report of the Army Scientific Advisory Panel ?~d h o c  r oup
(Ref. 9) which provides a: “Schematic dascript~3n of the
seguenc. of processes t h a t  are  conjectured to occur  in a
single time slice vain suppressive fire is delivered and
affect s combat resu l t s . ” See Pig 4
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The symptoms of suppc’ession ma y also be illustrated from
the point of view of battle stress and th. human
performance. Stress, per se, is not harmful un less it
exceeds certain tolerab le dimensions. They are rea~’bed when

the individual’ s actions begin to be degraded by physical,
physiological and psychological imsissions, which change the
person’s inter ior  biological, chemical and mental balance.
This can lead to t o ta l ly  different reactions in the same
si tuat ion.  One person might kee p a cool, clear head and wait
until the imminent danger or threat is over. The other
person mi ght break men tally and become inca pacitated, still
another person might exper ience a total loss of
self—discipli ne and self—consciousness , begin to panic and
act in way s he would have never acted when unshaken.

Finally , another person might , induced by fear and
hopelessness , react br avely wit h cour age  and acco mplish
heroic deed s no one would have expected from him.

If on. now looks at a section of combat very closely,
one can foc us on the single soldier and his weapon. Keeping

V the huma n parameters , arid especially the combat soldier
parameters , in mind tne following illustrates how a short
burst of fir e onto h u man t a rge t s produces different effects

V on the soldiers in th.  target  area at the same time . See
Figu re 5 ari d Figure 6 . In the configuration of Fig 5 the
human targets have the same training, experience , mora le and
toughness.
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- It is obvious that a target that has be*n hit becomes

- dama ged, wounded , or killed. In other words, it has become
- 

. per manently suppressed. Thus , su ppressed sold iers are
cl ose: a n d  concentrically groupe d around the impact of the

fire than are the unsuppressed soldiers. This hypothesis can
be substantiated by actual combat obser v a tions as well as by
field experiments dealing both witri fragmentation and non
fragmentation wea pons , as was done by Wes ley W . Yale and
Donald L. lills R.f. 10] and by Willard S. Vaughan, Jr. and

Pey ton ~. Walker ~~ef. 6) respectively. In the

configuration of Fig 6 the targets have different training,

exper ince, moral. and toughness.
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Observat ions in comba t conf i rm triat soldiers with better
develope d qualities of a soldier or combatan t parameters
become suppressed at a later time , if at all, than soldiers
with les s developed combatant sktlls. Other human qualities
like intellect cause soldiers to react guite differently.
Reasoned or rational suppress ion sight begin sooner in
intellectual persons because rational analyzation of the
situation say signal a real danger . Combat observations
support evidence that mentally untrained or naive sold iers
were often suppressed to a lesser degree than educated
s ldier s .  • Ihis was ma inly due to the fact that these
individuals  of ten  hai a ess clear ~zn ier s t and ~ ng of the

potentral danger an thus dii not perceive the  threat
situations when they in fact ex i s t ed .  This  can also be
supported by trie findings of ~itch~ll ~~. ~erkun :Ref. 11) in
a report a~out p~ rforman :~ decrement under psycholog tcal

V stress. ‘h~ suppres sion thres hold of soldiers with comba t
experience , good t r a in ing ,  aoral~ an d toughness seems to lie
at a h~.gher level than for soldiers without it. The before
sentioned report .f Co VL. iJesley V . Tale and Donald L. h u g

(Ref. 1)] indicates that the cosoa t experience of soldiers
allows close: r~eutralization proxiaiti~es than it ~~es for
those wit a Less, or no, comba t ~zperience. Yet these
soldiers suffer the fewer tosses.

This cormon observatio n in var  is because t h e y  can act
together more harmoniously as a combat tea. and thus fire
aore e f f e c t i v e ly  than unexperienced and untrained soldiers.
rhey also are able to anticipate better certain enemy
actions or reactions. The experie nce factor of how lethal
different enemy weapons are arid thus h ow safe the soldier

• still is, despite incoming fir., makes up the great
advantag , battle seasoned troops ha ve over “ g re enhor n s ” .
The more the enemy ’s actions can Dc anticipated , i.e. the
more his actions are predictable, the less ~e a ppears
frighten ing because the mind can readily leal with the
situation to come.
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~enera lmajor  a.D. P.4. von flellecithin1 pointed out that
unanticipated German a ctto n s at the Eastern Front had
catastrophic impact on the Russian troops, for they could
not cope iitn the shock of surprise. 3nly troops with high
morale were able to in so. Later on the Western Front the
Americans were not feared very muc h by the Germ ans  despite
the America n technological ,  an d material su periority, because
they wer e too predictable.
Rany of the successes of the German Arm y in W~ II, though
mostly outnumbered by th e  Allied ~orces in manpower and

materia l, suggast a conclusion similar to Colonel  (USA,
Ret.) ~.N. Du Puy ’s3 statements during his report on his
Quantified Judgement hethod , that superior  leadership,
comba t soldier qu alit ie s  s u ch  is high spirit , exper ience  and
training and com ba t unit qualities as esprit is corps can
offset the effective ness of enemy fire and increase the

e f fectiveness of one ’s o w n  f ir ~ . It should  be remarked  at
this point that tactical m a n u a l s  are based more or less on

• that  pr~.ncip le a n d  t ha t  a l l  m i l i t a r y  educat ion  and  t r a i n i n g
is aimed to develop these -j~ial~,ties.

Physical effects of a bullet or shell hitting a soldier
can not ~e reduce-i by his actions. A soldier hit is attrited
or vound.i and therefore permanently suppr .ssed. E m p l o y i n g
his military skills and acting according to the s i t u a t i o n  he
ma y , to a certain degree, decrease the proøabil~ty of become
nit. Good training, expecienc e, morale, toughness and an
existing willingness to fight and not to give up wa ll aid in

his survival.

• a During aç inter view wit h the author on may 15th , 197 9
in P onte r ey , California. F r om Nov. 19142 — Sept . 19~ 14 on the
Eastern ?r~ nt , ~ajor General (Ret.) F.d . von Nellenthi n was
Chief of Staff ~f the $9. Panzer Kor pe and later ~~. Panzer

• Ar ae~~.
‘ During a presentation o~ his ~uantified Judae .entNetho d 

~ 
JI) at the JS lava]. Postgraduate School in

Ronter.y, lt~ornia Rar ch 5th apt 6th 1979. CoLonel (USA
Ret .) T N. D~ Puy ~s ~x.:utiye D~rectoc of the Hjstorica
Evaluation an d R.$.arch 3rgani.satlon (NERO) , a subst~ iary oT .P. On Puy and Associates .
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Having avoided a direct hit and its physical effects, the

impact will still produce a psychologica l effect.
Physical and psychological effects are the result of

human oeinj s  in an operational env ironment ezpceai to target
effects . Attrition , wounds , damage , and suppression are the

• physical and psychological effects respectively, resulting

from combat. Since tnese comba t effects are dependent on
the combat inputs it may be concluded that fire superiority
can also be described in terms of combat outputs. In battle
the gaining of fire superiority is determined when enough
enemy soldiers are killed or wo inde d , enough m a t e r i a l  has
been damage d and snoegta enemy sold.ers have been suppressed
so that the enemy can not furthe r or temporarily engage in
combat. The term enough is of course only the common
Langu age  desc r ip t ion  -of the  quo t i en t  of the actual fire
effectiveness of enemy ~n1 friend. ?:re superiority in the
theoretical model thus could be represented in either cf two
ways. It could be done in term s of combat inputs or combat

• ou tputs .
It wilt have been octed t h a t  the human pa aaeters

received very strong attention. This is because they are so
complex , poorl y understood and ver y influential on com bat.
They can not be pu~ awa y wit h only a f e w  wor d s .  The large
number of suppression stulies reflects the interest ir. the
huma n component ~n cattle . Therefore it is only logica l to
attem pt an association w i t h  other f a c t o r s  to f i n d  out  how
these factors are interrelated.

It is perhaps interesting to note at tb~s point , that
also equipment , e.g. r ada r , a l th ough h av i ng  no th in g in
common wi th  psychological e f fects, can be suppressed.  This

• happens when Remotely ?ilnted Vehicles (RPV) cruise in the
proximity of a suspect ed enemy radar t r a c k i n g  stat ion.  When
the radar emitter be ams signals the 9?! also receives this
signa l and zeroe s _~~~~. Sin:ø the RP V can cruise for several
hours it can harass or even suppress the enemy ra dar
activities, thus :endering the m issil, site inef fec t ive .
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In lit era t ure , ba t t l e s  tave bean tarrated or reconstructed
numerous times. 5ometiaes t hey have be en described in minute

detail, listing numbers of weapons , personnel and all the

res t of the  re levant  m i l i t a r y  details.  But  seeming ly  they
all do not represent the human aspect with the same

exactness , though single heroic actions are often mentioned.

Battles in which fire superiori ty nave been gained by bare

V firepower iill not be presented. Standar d cases of this

kind can be found in John Ellis boot ~~~~~~~~~~~ ~~~~~~~~~ Hj~t~~~ ~~
th~ ~~china un~’. (Ref. 12] Znste~ d examples shedd ing 1.ignt

on cases not so obviously inv olvi ng hum an p~:ameters and

prod uc~.ag nusa n or psycn ol.ogica l effects will be presen ted.

The aos~ st:~ king example ~or .sippr e ssion in  i t s  worst

form , ~n fact so nad t h a t th ~~ af fected ind~~iduals might

have to  undergo psychiatric care is S. L. A. ~arshal’ s (Ref.
5)  iesc::ption of supp r essed A m e r i c a n  soidi ’ars on om aha
Beach on tne afternoon of ~ — d a y ,  .Laaa ~~, 1 9 144 :

They lay t~ ere mo tionle ss and staring into space. They
were so thoroughly shocked tha t they had no
consc~ousness of what went on. many aa-d forgotten that
they had f i r e a r m s  to use. Others w h o had lost their
fi;earms 1~d not seem to know ‘hat there were weapons
ly ing  all a round  them . Some cou ld not bol~ a weapon
arter i.t was forced i.nto tbe~ r han ds..... Thei.r nerves
were spent and nothing could be -done about tfte•.

This examp le might help  to i l l u s t r a t e  f u r t h e r  w h a t  was
previously described in the chapter dealing with V

suppress~.on.
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an example which -anderlines how important leadership, morale
and all the other human factors invo lved  are , is the
description of an episode in the Polish Campaign in WWII~ :

After the ~~. Panzer Division together w i t h  t h e
attached “ss t.eibs’tandarte &doif Htt~er” (an elite
uni t), bad penetrated into Warsaw ~ad had been embr aced

• by Pol~sh t roops , one bad news followed the other. We
were inee~~ o~ in respect to f~rçes, had been cut off a~dwire s u f f e r in g  haa ’vy casualti es. ...V. all at the
Division Weadguarter s vere ti.red to death fo~.lowiug the
s~v~ral days L on g  f i g h t ing and Ge neral R e tnh a rd t  the
Div ision Colmander , shouted in a momentary weaEness
caused by extreme overload and stress:”?his is too much ,
this i~ too luch” . ...$econd~ lat er , $epp Dietr ich the
cQ mm an d er of the  I.eibstan~ art e whic h also b aA been
f i gh t i ng  w i t h  the  courage of the  desp erate  e n t e r e d  the
Division Headquar t .çs  an d  rep oçted to the  Genera l :
“Herr Gen eral €he Leibstandarte is totally exhaus ted,
you have to draw it back.” Reinoardt said nothing for a
short momç nt looked deep into 1~.S eyes , step pe d towards
h im and nit ~a.s flat tuni on his shoulder saying: “Se
- Do you know wno is t h e  opp onen t of the Leibstandarte
— “No t~err General. ” — “~ he Leib st anda r t e  ? i lsudsky . ”Dietricn flinched raised himself , viewed the General
shortly with ua~erstanding eyes and replied simply:

V “Herr General , I thank you. The Leinstandarte viii hold
V the positions. ” The Le~,bstandarte actually held

positibs and at the next aorn t ng the crisis had been
solved.

This episode adresses almost all aspects of he human
parameters and serves as an ~rcellent example of a leader ’s
personality, his self-control , as a aaster of the situation
and a mode l  to his m e n .  The mood of the soldiers was
degraded by the exper ience  of fa il . i re .  S e l f — c o n f i d e n c e  and
the feeling -of being e l i te  was los t because of the heavy
casualty toll and the unexpected tough situation. After
tney were told that the enem y was also an elite unit who
knew how to fi;ht , their spirit and motivation was
reestablished as veil as their self— confidence. This
restored their elite feeling and trust in their own
abilities since they now knew why their efforts were so
ineffective. They were literally spurred on to beat the
enemy and did it. A psychologica l effect inverse to
suppression must have been a f f e c t e d  in this case.

—— ————

• This example  was excer pte d from a letter ( dated W ay
1, 1979 ) to the aut bo r  by his fathe r , W .V . von Pabecit,

V Colonel , ?.deral. G erma n a rm y (R et )  . At the time of theseV events ~n Septem ber 1939, v . Fabe c k was W aj or and Ad lud ant
of General Re inh a r dt , Commander of th e  ‘e. P a nzer Division.
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The last example , a lescription of a situation at the
Russian Ftont in dWII~, shows how a feeling of superiority
can ari se from superior fire and success.

V ou~ field fortif~.cations at the WolchQw frontlin, were
bui,lt very nicely and thoroughly, yielding good cover
and relatively goo d observabion . WY batallion was
decimated to only 7 Office:; 23u NCO’; &nd enlisted
men , ~ut we aad , apa rt from artiLLery, w~ tch was used
only in em er gency eases, 96 .ecbi.neg un s , including boot
weapons. ThiS gave us enormous fire power though  we ha
to defen d abOut 5.5 kilometers of Zrontitne a;ainst an
en4ay who cou~.d not use tanks beca use of tbb SW
ground. A14~ enemy attacks could , be repe
successful ly i u r i n q  th is  fQur m ont e  mission , lea ding to
a build up of a Superiority feel...nq in the men de~ p~.teour insuffiei~nt an~1 outnulbered force; The daily
artillery and gr enadethrower attacks diãn ’t cause too
much bars to us in the swampy area and had almost no
influence on t h e  sp~.rit of the troops.

It must be emphasized P.hat fire superiority can not be
gained when t~e -d estructiv, fire o~ weapons is not
availabl e. The nighest ranking human parameters cannot
replace fire and cannot absorb the effect of tire. But

• coupled w i t h  correct tactical beaaviour human parameters can
reduce the di:ect and indirect effects of enemy f i r e a nd can
increase the effective ness -of one ’s own fire.

S This example was communicat ed to the author by h~sfktb.r in law R. Hoert, hd ef of Police (Ret) in a letter
dated ~ay 15 i979. The incident occurred Lrs the ~.ate
sumac : of f9’e 3, when 4o;~r was Ca ptain and Batallion
Commander f the ~famb urg ~‘o.L ice WatalliOn , which took part
in the bi; defensive battles at the Eastern Front.
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a. DEFINITION OP F IR E S~JPERIORITT

Tb. definition given above in section Ii A has provided an
useful outline of the ideas concerning fire superiority.
The repor t, ~~~~ ~~~~~~~ ~~~~~ ~~~~~~~ ~~~~~~~~~~~~ of the U .S.
Army Couba ~evelopments exp erimentation Center, Fort Ord

(Ref. 13] states the following abo ut fire superiority:

The purp cse of the i n f a n t r y  f i r e  f i g h t  is to gain fire
superiority. Other factors bein g equal , small arms fire
super’iocity preven ts the  enemy ’s fire or m ovemen t ,
permitting mission accomplishment. Achievement of fire
sup.r i.o;ity reguir es two el~me~ts:1. attaining a greater magnitude of target effects than
the enemy , as a function i~f time and
2. sustaining tnis levql o~ target effects longer than
the enem y can susta~.n his level of target effects and
long enoug h to ~cco .pLish the siss~.on.

U sing t he basic ideas of both de f i n i t i o n s  and i nc l id in g  the
input paraaeters as a descriptor of the scenari o in which
f i re  superio r ity  is aained , fire superiority can

conceptually be defined in the following manner:

FIR! S U P E R I O R I T Y  IS A ~ORAL AN D 0L?tJRAL PHZNOWE$O$ THAT
D!PE$~S ON Ti~E ?a:?Ic&I. 5Il’UATIOR, THE TECHNICAL HARDWA RE
UO W W A N  ~UALI?IE S.  f t I S RELA TIVE , AND IS D!~!RNIN!D BY
THE EATl O 0? THE I NS T ANTANEOUS PI R~ E??EC?IVUESS!S 0? ENEWY
AND FRIEND. THE aCHIEIEE!N r OF F I R E  StJPERIOII?Y REQUIRES
THE ATTAINING OF A !9 A11 EAGNITUDE 0? PHYSICAL AND
P SY CdOL3GI ~ AL EF FECTS 3~ THE INCH! AND S3STU *I$G TH ESE
EFFECTS LONG ENOU G H TO PR! TEIT THE E N E W Y ’ S  FIR ! OR NOV !H EI?,
WHILE SIW’JL?ANEOUSLT NEUTRALIZING THE pNysI:&L AND THE
PSYCHOLOGICAL EFFECTS OF ENENT PIR~.
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B. P R O P O S A L  FOR A ON C!? T QAL HO D E L

Based on the components  a n d  the definition of fire
su peri ority and the relativit y of fire effectiveness , a
genera l model of f i r e  superiority may be explained in the

following say: Tactical, technical and huma n pa ra meters
together cont r ibu te  to the build up of potential fire
e f fe ct i v e n e s s  in combat. The potential fire effectiveness
is the inherent pnysical . threa t to the enemy . In tne instant
of drawin ; fire this fire .ffectiveness may be degraded (by

the influ ence of t h e  enemy ’s human par ameters) to
i n s t a n t a n e o us  actual fire effectiveness. For the enemy, the

actua i ~i:e effactiveness is t he  perce ived  th rea t  which he
can not offset an y f u r t h e c . The sam e t h in g s  happen
simultaneously on the fr~ andly side , so that the “crossover”
of the f.:. appar ently makes up tne gaining of fire
su per io rity .  This was p r e v i o u s l y  sugges ted  in f i gur e  2.
Fire superiority thus may be expressed as the integral over
t ime of th .  r a t I o  of f r i e n d l y  and  en em y instantaneous actual
fire ef fec t iveness :

T t
f• PEf

Fs . I — it

•/ A fe
T.O

Fire Superiority
AR. : Actua l Fire Effectiveness (Enemy )
AEf : Actual Fi re effectivenes s (Friend)

?~O : Time when combat starts
?t : Time  when coa~at ends

the concept of the “cros sover ” of the actual fire
ef fect iv eness is illustrated in Fig 7.
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lots that the center between the two v.rta.cal. dashed lines

includes only the actual fIre effectiveness of the opposing
forces. Th e potential f i r e  effect iveness  is not included.

Since Fig 7 shows sym m etry in the model it it is sufficient

to consider only one side in figure 8, in vich greater

detail of the componen ts or fire superiority is depicted.

The following moda l i l lus t ra tes, in general , the descriptive
part of chapter II, “Components of Fire Superiority ”. The

aodel is organized in a manner tha t every te rm consists of
determining subsets, exactly in the w a y  a tree diagram would
show dependencie s  . F a r t h e r m o r e  the sets and subsets are
arranged consistently so that they, m e n  read vertically

along a col um n , const i tu te  a collection of equal ranking or

egually importan t factors in comoa t, which all, together

det ermin e the gaining of fire superiority. where terms are

not f illed in , the horizontal dotted lines indicate t ha t  the
te r ms placed further to the left a Lso tall into all the next
categories. It is necessary to distinguish between combat
inputs and combat outputs, the latter beIng denoted by round

brackets.
Zn order to avoid misinterpretation of this conceptua l model.

~t must be emphasi zed that Fig 9 aust b. read in the

context of Fig 7.

LL 
_ _  - 

- 



r - — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ - - ~~~~~~~

-~~~., .iUI t iMe
h U M

,t., ’..I, IISIS$tU
•I SIU~ ~iMI4tU

I U*SS %$II ’.  SU~~ I ! U’~ II4

• •1U~t i
‘hi’,’

eSI~~~~~ hI’. CS Ui~~MI~~$ I 1
1•ii cc IMMI ‘~~4.tN UMIMUS

~~~t..S. *t% e i  (MMIIIiI
hIM UII I’ .- L,~~ ~~~~~~

I S I C I I I  ~~~~~~~~~
I ,U’ii.,8•
i... ~........ ~~~~~~~~~~~~ i~~SMIISIU119, ,,,,,, I ~

‘

I I~~S’.•II

I I I _,C ~~~ ( ItIiI ’. (~~~~~~~IIShI’. ~~~~~~~~~ 
.
~~~~~~ ‘.I(e~~iM 115M111 I -
~~~~~~~~~~~~~~~~~ 

$41M1 Ii

IN_ S I V I S S  $~.1~~~hen.. ) ~~~~~~~~~~ 
tIJIII’

$,,S 1Mh IMUIhI ~~_ . S ii.I,’ .

is,.. MU’sSi —~—~t’.S(’ I

SM~~ SMUIi V —
i l l i lhhIUl

V ,S.,.ISS 1%4St ~~
— 

I,,IIi IhiIt

— SIMINISi
‘.iIi.IIe It h.MU•II~~(i

IISU SI(S(I ‘ - V

‘111154 UI 11111 —
•I(I III Ut $lelS&’.Ith

liii MilSi Si l III 54 UI SCISIWI’’
I h.M t IS (IMSiSIt ~,5 sI 5 ISSM ISIS • I IO~~( ‘C

..i,IISMU%I I
‘NIISUI SSI I ’. I

4~~at  ~~~~~~~~ ~~~~~~~~~~ ——,s. .,, tastes .

• 
I

‘V I 
;.i SiMiPlite

I (Ihthiite$ Ut C UICICI
li SisitNi S. hIIIMU

V I S.f., i t t
- .S iiSIPi54Ci

I •tlM MISUih

I 
clii

SS 5.1 5. 5 5111 ‘IS •1 ~~~Mi ht*(ti

• 
1 0 1 1 % .  l i s t ’ S

-V I4 .5.11 5151511

S U ..~~~~ , 
Il5~~~~~ %I .l.Iilh’ I, ’i 5

‘MIMI 
5.1 11 5Sf
155545, ‘SlIt ’

51115’ V 5.
I v ha~ h~~Ih SShl ,I I.itt ...‘t *St*MUI’ 5.

St i l l • f l t11 ’
Mt. I lIU 5.i

_____ • , . • ~~~•. 
____ ____ ___~~~~~~~~~~

,
~~~~~•

•4•MU l~UT•t V 
V

I•MU’h l h
S*I~ 151511

, I . M 1 5 . i l  ‘US MU 111 —*Sha4~~~~I I?’  t il l UI ‘UI l itMi IW V

I I ‘~ • IS MU

I 51 ’ I lS4  1114 1

I 4CMII N (liSt

LU’.. ~hiIi 154 SI iMIS.iit’
•SitMU~~~~~~’ •MMUtflI ~tiSSSNt4iP

•1~~~~~ ilMUhII4M ( 1f5?I

- - Figure 8 - THE 3~ERLLL PICTUR E OP FIRE SUPERIOR ITY

*6
—-— --- V.-- - -w

S 

V.

54 —

V.- V — ~~~ - - 

—



- __ 
~~~~~~~~~~~~~~~~~~ 

-
~~~~~

During the developm ent of this conceptual model it has been
assum ed for organizational. reasons not to show all possible
inte rd epen dencies of the different factors. It is implied
that the reader has a basic feeling for it since it seems to
be loqical , if not obviou s, where this is the case.

C. 9E L E VA ~ CE OF TH E CONPO NEN TS FOB H OD E L I NG

?n goals which have been set for an analytica l model
derersine tn. model input . these goa ls s~;ht state a
required resolution , accur acy , simplicity or amount of
available input. Depending on the scale of combat the
conceptua l model of fire auperiority offers a variety of
appLication possibilities.
For small—scale combat  at th e  platoon level , f o r  examp le ,
this model provides very good resol1ation beca~ase of the
amount  ot detail. i nclude’l. rhe  am o u n t  of i n f o r m a t i o n  migh t
maic e the model cl assy but it could g~ v. sore jus ti f ica tion
to ta. results in the eyes of n on—m 3telers.
to: large—scale combat the model is still applicable. Zn
th..s case one will h a v e  to back up f ro m too much detail
provided ny the ‘right’ columns of t~ e mo del and go back to
the ‘le~ t ’ two or more steps in the subset classification.
The moiel will still provid , enough detail which can be
utilized with a managani. amount  of w o r k .  The essence of
what has been said is: rh. more accuracy one wants, the
more information that is needed, and th. more work that is

reguired . .oing fro. the right to the left side of the model
decreases the number of input variables but  increases the

• accessabi lity . Since the three basic parameters , tactical,
technical and huma n parameters are represented in some form
in each ‘col us n ’, care is automati cally taken that each 

-

parameter grou p will be reflected in a model ing a t tempt.
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The goal of this thesi3 has been to contribute to a better
understanding of combat by analyzing the factors involved in
th. gaining of f ire superiori ty.  H aving  found a way to

conceptually order these factors, It has become obvious that
mil i t a ry  R analysts  h a v e  not considered huma n factors in
their combat-modelin g efforts. The process of gaining fire
superioritj is a complex one, heavily dependent upon human

factors in a given comba t situation, all the complexities
of human reacti ons , emotions , training, experience , morale
etc. increase the difficulty in model in g fire superiority.
Early simple com bat models did not include human factors,
and when they later tried, they only accounted for
suppression processes. Suppr ess ion has been mo deled an d
simulated i~ various w ays in attempts to have more reality
in the models. rhes e at te2pt ~ w er e  all, considerable
improvement s compared to their predece ssors. H owever , models
not including huma n factors do not seem elaborate enough to
refl ect greater reality. The contribution of this thesis is
to be seen from the point that it might provi de a basis for
mor e reality in future modeling.

Foll ow—up vot~c on this topic is highly desirable. It
could use this thes is as a point of departure and tra nslate
the conceptual code . pr esented here into an analytical on..
this does not mea n that one can expect to ever model the
ereal thing”. How ever , with a reasonanLe amoun t of work one

• sight de velop a re alistic model . How .ve r , difficulties in
the ~aantiiicat i on of all th. huma n par ameters  still

• obstruct the way to a straIght forward and ‘easy’ model.
Fut ure wor k , includi ng a sore re alistic assessmen t of
comba t, will bopei~i 1ly he lp the military analyst s and
pl anners to accep t results of sodel,s more readily. V

_ _ _ _ _ _ _ _  TI
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