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- PROBLEM AND OBJECTIVES

The key objectives are to determine the vulnerability of deployed
NK divisions as a function of quality and quantity of resources in the
attack, to identify driving factors affecting vulnerability and to
define attractive concepts of operation for enhancing allied capability
in Korea. Some attention is also directed toward a comparison of
the asymmetries existing between NK and S:0% ¢ - arces under nuclear

engagements,

This research was sponsored by the Field Command and the Vul-
nerability Directorate of the Defense Nuclear Agency. The Nuclear
Plans and Policy Division of the Deputy Chief of Staff for Operations

and Plans, Headguarters, US Army and the Intelligence Analysis Group
(1AG), US Army, assisted in the definition of nuciear rasources,

operational concepts and enemy threat for the Korean theater.

FACTS BEARING ON THE PROBLEM




TECHNICAL DISCUSSION ' ‘

The evaluation of NK Divisien vuinerability centers on individual
gnamy targets or units deployed on the terrain, the capability of allied
forces to acquire these targets, the damage achieved against these
targets from an appropriate combination of weapons effects, and the
significance of this damage on the performance of combat missions.

This examination reveals some of the critigal factors affecting allied

systam capabilities, operational nencedures, and goais/objectives that J
can be ginployed to increase the vulnerability of deployed NK tactical
In addition, some comparisons are made between the vylnerabil-

forces.
fties of Soviet and NK forces te provide an improved basis for

extending the results developed from detailed examinations of
possible nuclear conflicts in Europe to the less definitive and
heretofore 1ightly treated Korean theater.

Representative military scenarios are employed to defing the
operational characteristics and tp identify the factors which either
constrain the appli.ation of tactfcal nuclear weapons or affect combat
operstions involwing deployed forces. Charecteristfcs of the unigy
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provide part of the necessary information for examining the effects

of thermal and nuclear radiatién and blast on target responses.

Nuclear weapons are a110catedragainst an acquired target list accord-
ing to selected military objectives and target priorities as well as
nuclear delivery system capabiiities and resources. - Damage calculations

are performed as a function of target characteristics, threat levels,
weapon effects, time after the nuclear strike, and allocation
strategies. i

Three types of nuclear effects (direct, indireét, and internal)
are produced by warhead laydowns against a target ar?ay, Nuclear
effects produce damage which may result in unit incﬁb@citation {unavail-
ability of the unit for military iftfons). or unit dagradation {due to
some losses in personnel or materiel),or unit impairment {due to

the interruption of support to surviving units).”

The direct effects from nuclear bursts are postulated to fnca-
pacitate combat units by damaging a sufficient fraction of the personnal
or materiel within the unit to render it unable to carry out designated
tasks. The number of incapacitated units from s prescribed weapons
attack depends upon the unit incapacitation criteria, the distance
from the burst point, the shielding available at the target and
the environmental conditions. Incapacitation or damage to personnel/
principal eguipment can be treated in terms of the blast, nuclear
radiation, and thermal radiation levels experienced bv the elements
of the combat units. Incapacitated units arve considered to be unable
to participate in the combat mission assigned to the force.

The indirect and internal effects from nuclear bursts cause
temporary reductions in the combat capability of surviving ynits. In
the case of indirect effects, impairment in capability is csused by an
interruption in the flow of personnel, materiel, or fnformation needed
to perform designated tasks or missions. For internal effects. degra-
dations occur from the decrease fn output caused by the loss of materiel
or personnel within a unit. Thus, reduction in capability can evolve

*The Combat System Survivability Model is described in detail in DNA
raport 4401F-1, 2, 3 and 4. 3




foon divect damage to units which support the surviving unit (indirect
wriects) or from direct damage to the unit jtself which must be compensated

for by reassigning personnel/materiel or by repairing damage using
assets within the unit (internal effects). :

The bonus effects depend upon the spgciﬁg between combat units,
the number of warheads expended and the posture of the personnel within
the unit. The number of nuclear warheads delivered on targets {5 4
function af alliagd target acquisition capability, the available firing
time, and weapon system launch or sortie rate. Target spacing, exXposure
of personnel, and number of acquired targets and deliversd warheads
depend upon the phase of combat under fnvestigation. while this analysis
is focused upon attacks A0ainst scquired targets, some consideration
is alse given to the yse of deduced terqnting'agbinst suspected enemy
positions or terrain targets.

’ The treatment of internal and indirect effects is payond the
Ope of this fnitial investigation of NK divisios vulnerability. More
detailed information on the NK operating procedurss, commynication 1inks

and persornel g¢ross traﬁnfng capability 1s needed bafore fyrther work

¢an be undertaken to assess the consequances of internal and indirsct
effects in the Korean theater,
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- Chapter 1

INTRODUCTION AND PERSPECTIV-
- BACKGROUND AND PROBLEM

The analysis deals
with the capability to incapacitate jmportant targets and combat arms
units in deployed NK divisions with US weapons along with options and
techniques for enhancing the effectiveness of the allied {ROK and US)
combat systems., This research was sponsored by the Field Conmand and

the Vulnerability Directorate of the Defense Nuclear Agency {DNAJ.
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The evaluation of NK Division vulnerability centers g =~ """ st
individual enemy targets or units deployed on the teri-ain, the
capability of allied forces to acquire these targets, the.dakage
achfeved against these targets from an appropriate combination of
wee, 'ns effects, and the sibnificance of this damage on the perfor-
mance of NK combat missions. This examination reveals some of the
critical factors affecting allied system capabilities, operational
procedures, and goals/cbjectives that can be employed to increase
the vulnerability of deployed NX tactical forces. In addition,
some comparisons are made between the vulnerabilities of Soviet
and NK forces to provide an improved basis for extending the results
developed from detailed evaluations of possible nuclear conflicts
in Europe to the less definitive and 1ightly examined Xorean theater,

OBJECTIVES ARD SCOPE

The objectives of this project are a3 follows:
i Identify major factors affecting MK divisien vulner.

ability in tactical nuclear engagements near the FESA. o ' ]
] Determine vulnerability of a deployed MK divigion '
as & function of quality and quantity of the attack systems. ' i

® Define opportunities for acquiring and engaging
front line divisfon forces and contrasty NK and Soviet division
vulnerabilities in critical phases of combat. '

(] Ascertain gaps and deficiencies {n current capa.
silitins, uacertainties fn performince, needs for further ressarth,
attractive concepts of eperation, and apportunities/options for
enhancing allted capability te damage or deter enemy divisten ferges.

.




The major areas of emphasis in the study are guided by the
following considerations and constraints:

[ Allied nucliear doctrine and concepts of operations are
considered for attack phases of combat near the FEBA.

. Target arrays associated with NK division forces in
shallow and deep penetration with counter attacks by allfed forces
represent the combat phases of interest far this study.

[ Variations and contrasts in target vulnerability between
NK and Soviet division forces and equipment are delineated and high«
lighted,

. The Combat System Survivability Model is used to assess
division vulnerability and revised to reflect appropriate weapons
effects, data base, and timas. o

. Significance of changes in target acquisition ¢i®ebiiiiy
and introduction of tailored weapons effects are reflectad fn the
aralysis,

The fcllowing factors are treated in gonsidering the NX division

vulnerability:

] Number of each type of acquired target ’

. Time in position and vulnerability Target

. Size and distribution Characteristics
] Level of shielding at each target

. Response time and rate of fire

L] Number of each type of delivery system ' Delivery

'Y System accuracy and warhead yield System

. Allocation strategy Characteristics




. B TR SUE 1 ’ A ks -
» Target location error _ " ', Operational
. Selected level of target damage ’ Considerations
. Command and control:systems/procedures '

Measures of effectiveness used fn the assessment of NK Division
viulnerability are listed below:

. Nuclear resources expended agaiist the division

) Number of combat arms units incapacitated by direct
nuclear effects as a function of available resources

. Fra.tion of t. e functiona) areas in the division
destroyed in nuclear weapon laydown

. Number of incapacitated units per expended warhead

] Fraction of the division destroyed per expended nuclear
warhead.

The capability to inflict sufficient damage on a deployed
NK division using theater nuclear weapons depends upon the ¢harac-
teristics of the NK division tarc.t array, the phase of combat, and
the allied target acquisition capability. In addition, constraints
imposed by considerations of aligwable warhead yields, and troop
safaty as well as the selected weapon allocation and targeting strategy
can markedly influence enemy division vu!ﬁerabi1ity.

Issues of interest considered in the snalysis are 83 follows:

'] How do the tarrain features and threat characteristics
for Korea affect the engagement situations?

’ What asymmetries fn combat system vulnerability mxist
hetwaen North Koresan and Soviet forces under auclesr engagements?

1+4




A number of simplifying assumptions and constraints are
introduced into the analysis in order to perform the work indicated
by the objectives and scope. The primary factors or bounds bearing
on the problem of NK division vulnerability are outlined below:

[ Target damage is considered under conditions of discrete
{independent) attacks for different phases of combat.

[ Moderate levels of the enemy force are used as the baseline
for calculations to ensure that reasonable, non-trivial results are
produced in the engagement analysis,

'] Platoons and batteries are considered as equivalent units
to provide a means for summing the total number of damaged units within
each functional area.

. The implications of £lectromagnetic Pulse (EMP) and
Transient Radfation Effects on Electronics (TREE) a5 well as thermal
effects on equipment are not addressed im the study.

. Combat arms targets are nominally considerad as point
targets instead of ares targets. but side analyses revggl no sig-
nificaat differences {n results ‘are produced for piatoan equivalent
targets due to thetfr small size (< 150 m).

. Emphasis fn the dnalysis 1s on the embToyement'Bf'durrent
or near term technology available to the allied forces.

- METHOD OF ANALYSIS

The analysis of NK division vulnerability focuses on ﬁamagc

achieved against targets deploved on the terrain under nxpectgd opgr;.
ting situations. Emphasis s on the ¢alculation and faterpretation

i-%
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of direct damage sustained against critical elements of the division.

Figure 1-1 shows the basic structure of the analysis used in
this study. Representative military scenarios are employed to define
the operational characteristics and to identify the factors which either
constrain the application of tactical nuclear weapons or affect combat
operations involving deployed forces. Characteristics of the units
provide part of the necessary information for examining the effects
of thermal and nuclear radiation and blast on terget responses.

The selection of the nuclear weapor: allocati-n strategy depends on

the acquired target list, military objectives, and target priority as
well as the nuclear delivery system type, yield, rate of fire, accuracy
and number of warheads. The Combat System Survivability Model is

used to perform the damage calculations as a function of target
characteristics, threat levels, weapon effects, {ime avter the nuclear
strike, and allocation strategies.

S [ WEARON

= 1] TARceT a  EFFECTS/ o

S || CHARACTERISTICS TARGET

2 RESPONSE

Y

2

g OPERATIONAL DIRECT ASSESSHENT
= le  CONCEPTS MAGE [ OF NK

Z 1 | ANG PROCEDURES ANALYSIS VULNERABILITY
Lt

£

£ | ALLIZD DELIVERY WEAPONS

Z gl SYSTEM/TARGET ALLOCATION |-

Z ACQUISITION AND TARGETING

3 CAPABILITY STRATEGY

Diow

o

=

=

LE

Figure 1-1. Basic structure of analysis
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Based on resources rxpended, targets damaged/functions iupairtd.'
and the assigned missions, assessments of division vulnerability and
division capability to undertake military operations are made for
selected phases of land combat.

- Stnce numerous calculations and dats manipulations are required
to reflect variations in operational sffluations, weapons effects and
attack strategies, the Combat System Survivatility Model {CSSM) 13
refined to expedite the determination of target incapacitation and to
provide » mechanism for further evaluations by DNA and DOD*. The key
elements of the CSSM are portrayed in Table I-1.

Also contained within the CSSM {5 a routine for portraying
detailed damage to the combat furces in terms of target type, combat
units, and functional areas affected by a nuclear attack as & function.
of time, as well as 3 listing and description of the targets used in
the analysis. The model results are presented in terms of & damage
overview including the fraction of the combat units incapactiated to
specified levels in each functional area and combat phase. The model
13 exercised to permit an examination of the sensitivity of results
to variations in operating conditions, environmental situations, .
threat characteristics and weapon effects.

SOME MIGALIGHTS OF THE TECHNICAL Ammcu-

The recent SAl studies sponsored by DNA dealing with the
wvulnerability of Soviet/WP divisions and the survivabilfty of U§
drigades, non-US NATO brigades, and US divisions provide a suitable
Lasis for undertaking this assessment of NK division vulnerability.
The Brigade Survivability Analysis contains & model for calculating

direct damage to hizh resolution targets ysing a weapon effects

data base, systsmatic target acquisition procedures, amd sophisti-
cated weapons allocation techniques. Thic model was modified and
sxparded to the Combat System Survivadbility Model and reflects the
special aspects of prodblems associated with divisten tevel forces and

TYho Lonbat System Survivaniisty Medel ts deseribed in detail ta OMA
report 4401F.1, 2, ) and 4. ,
1 '

e —




Table 3-1.

Key elements of combat systew survivability model.

Sub-routine

Features

]

Primary Output

Acquired Target
List

Target list by range
Time period of interest

Probability of acquisition

List of potential
targets

O

Weapons Alloca-
tion

LB 3 BN 3 W

Target value/vulnerability

Damage objectives
Target dynamics

Weapon characteristics
Target location errors
Targeting constraints

Target selection
Weapon aim points

[r—

Weapon Effects

Target exposure
Environment

Target vulnerability
Target response

Damage c¢riteria (EMP.blast,
thermal & nuclear radiation)

-

Probability of
incapacitation or
damage as functiion
of weapon charac-
teristics and range
from burst point

— ——

b

fHrect Damage
Calculation

.

Weapon aim pofnts, CEPs,

yields, and HOB
Target charactaristics/
deployments

Damage to attacked
personnel and
materiel

Damage to nearby
targets (bonus

Indirect Damage
Calculation

¢ Damage criteria
# Rules for assessing damage effects)
» Probability of direct ¢ Fraction of impafred

damage to supporting umits
Utilization leve! for each

unit (node}

Storage time at survivipg

units

Recovery and replacement

time for damaged nodes

ynits due to inter-
ruptions in flow of
required support

Internal Damagse
Calcuiation

Probability of direct damaga

to personnel or materie!
in the unit

Personne} cross-training
efficiency

Untt reorganization and
recovery time

Mission Yife time and
demand ratgs

Level of degrada«
tion in unit
capability to
accomplish combat
mission

1.8
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the corresponding longer mission times, or differences in the charac~
teristics of equipment and personnel in the national forces of

friendly or enemy countries. In addition, developments were incorporated
into the CSSM to reflect the influence of indirect and interral effects
on system suyrvivability or vulnerability.

‘ Figure 1-2 illustrates two types of nuclear effects (direct

and indirect). Nuclear effects produce damage which may re-

sult in unit incapacitation (unavailability of the unit for military
actions), or unit degradation (due to some losses in personnel or materiel),
or unit impairment (due to the interruption of support to surviving units).

DIRECT EFFECTS
NN

LNITS \
INCAPAC |TATEY

5 .
%4'»% ::.\.f
"N... =

ARTILLERY

TAHX
CCMPANY

CLOMMER T s sesemSReTEL
E LT OUNITS F T . ;
Sl ey
FORWARD
DBSERVER

CUTOARTILLIRY T
o BATTEAY - I

ARTILLERY
BATTERY

Figure 1+2. Example of types of nuclear effects on combat units.
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The bonus effects depend upon the spacing between combat units
and the posture of the personnel within the unit, The number f nuclear
warheads delivered on targets are & function of allied target acjuisition

capability, the available firing time, and weapon $ystem launch or sortie

rate. Target spacing, exposure of personnel, and number of acquired
targets and delivered warheads depend upon the phase of ccmbat under
investigation,

The level of damage achieved against a dep!eye&' force dus to the
indirect and internal effects depends upon the actuasl: type of targets
affected by the ruclear weapons laydown. Since the attual mumber of
targets acquired and engaged in the weapons laydown is a random or
probabilistic process, significant variations can og¢cyr in the indirect
damage sustained by the combat force. Accordingly, the analyses of the
indirect and internal effects are uwsually structurdd to show bounds
on the level of damage expected by these temporary raductions in combat
capabiiity.

- The treatment of internal and indirect sffects are bevond the

scope of this initial investigation of NK division vulmerabiiity. More
detailed information on the NK operating procedures, ¢ommunication )inks
and personnel cross tratning capabiltly is needed before further work
¢can be undertaken to assess the gonsequences of tatermal and Indirect
effects in the Korean theater. '{'

. ORGANI ZATIGN OF THE REPORT

This report, titled,’ 'Vulnerabi?lty of nwzn mnn Forces,"”
s contained fn two volumes. The first volume _-{I)\_,@s the main report
and presents an evaluation of the vulnerability of dapisyed NK divistons

t8 nuclear attacks q The characteristics of the target:
tn NK divitions ere contain n the second volume {11)}.
1-11
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Chapter 2 of this volume describes. the military situation and
target characteristics of the NK division as wall as the characteristics
of weapons
laydowns against division target arrays. The factors and components
affecting the engagement analysis are outlined in Chapter 3 and include
a description of the input data for the direct damage assessment models.
Also, a summary of the weapon effects and damage criteria as well as
a list of the targets selected for attack in each of the combat phases

are indicatea in Chapter 3.

Chapter 4 contains the evaluation of direct target damage for NK
divisions. An examination of the implications of variations in key
parameters and assumptions on study results is presented in Chapter 5.

1.12
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This chapter describes the military situations, NK target arrays,
and target acquisition capability used in the
performance of this study. The characteristics of the NK division are
presented for two different combat situations.

The information contained in this chapter provides insight into
the operational factors and considerations bearing on the allied capa-
bility to acquire and engage deployed targets in NK division forces.
Target types, structure, and distribution are included to serve as a
basis for relating personnel exposure, spacing between units, type of
equipment, and unit physical dimensions to the division vulnerability,
In addiiion, some comparisons are made between NK and Soviet division
targets to highlight asymmetries and differences in the opportunities
and limitations associated with the use of nuciear weapons in the twe
theaters.

The military situations deal with a general scerario and the
layout of opposing formations involved in a N conventional attack against
allied forces (ROK/US) in defensive positions. This layout provides a
basis for determining representative numbers of units and their relative
lTocations during each combat situation phase. Target arrays of the NK
force are developed so the effects of variations in combat intensity,
troop exposure, and deployment can be examined.

Information is presented on the number and type of targets in
several functional areas.” These areas are artillery, combat (maneuver
elements), command and control, air defense, and antitank. Targets which are
considered to be less important are inciuded in the functional area of
support. A target is a unit deployed as a platoon, section, battery,
or company.
*More detailed descriptions of the characteristics of the military
situation and targets are contained in Volume II.
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DESCRIPTION OF MILITARY SITUATION '

Military Scenario .

In view of possible :onfrontations with the North Korean
orces, the Scuth Korean government is postulated to place all military
forces on general alert and to call for partial mobijlization of thz reserve

forces. Following full mobilization by North Korea, the South Korean
government is assumed to follow with the declaration of a full mobili-
zation. The United States units in South Korea are also considered
to be on fyll alert and the United States is postulated to confirm the
commitment to support South Korea in case of attack by any aggressor







Rivigion Target Arrays .

Te provide a suitable basis for exploring the effacts of varfations
in threat level and target exposure, deployments of units fin the terrain
are specified for NK division forces in shallow and deep penetrations near
the DMZ. The enemy penetrations are considered to take place over an
short time period and the allied counterattack is assumed to fnciude
nuclear fire support. For ease in performing targst damage calculations,

the Initial numbers of personnel and materiel in the opposing forces are
¢onsidered to be those which existed before the engagement began,
A dexcription of several representative targets of interest to

the 811ied defensive force armed with nuclesr weapons i34 presented fin
Table E-1. ‘The gheractéristics of interest are the physicel dimensions

i-4
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ASYMMETRIES BETWEEN NK AND SOVIEY TARGETS .

Typa of Targets in Enemy Forces .

Detailed assessmants have been undertaken on the vylnerability
of Sowtet division forces im recent studies sponsorsd by DNA.* Extrap.
olations of some of these results can de translated into an improved
basis for defining eremy wylnerability by comparing the characteristics
of NK and Soviet division forces,

B Soviet Division Threat Vulneradility o DNA Contrect No. DNAOO}-

;;*gvgt}?; and Huclear Cannon Effactivesnsss « ONA Contract Me. DNAOGL.
«£e0077.
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Characteristics of US Weapon Systems -

- the operational characteristics of the 155 mm and 8 inch
cannon, missiles, and strike afrcraft ara summarized fin Table 2-11.
These data for cannon and afrcraft are used as nominal values in this

study.
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- The capability of allied forces to aquire targets is based on
both the aumber of sensor assets and thiEv prajéctgﬂ'éh#formanct levels,
The capability to acquire salected targets using thess assets must be
predictad based on an evaluation of the ¢umylative acquisitfon capabil-
fties of individual sensors operating within specified operational
conditions. Allied capability is assessed in terms of target location
error as well as the probability of target scquisitisn.,

. Target Acquisition Capabﬂitieg-
. The major wariables that affsct U3 capabiiity to suquire targeis
are gensor performance, number of sensors, frequengy of abzervitions,

target Lime tn posivion, ¢over and cunceatment st The target, degree
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— In sftuations where the primary target acquisition pesns are
orward observers, the shape of the FEBA has a marked influence on the
capability to acquire targets for nuclear fire support., Figure 2-4
f1lustrates three different FEBA configurations asgociated with enemy
penetration attacks. Obviously, target acquisition fs bast when strong
shoulder defenses can be maintafned. The implications of FERA shape

on TA are explained in tha sensitivity analysis contained in Chapter §.
Terrain features as well as milftary opardtions in #djacent divisions
affact the FEBA shape. Limited shoulder defansa (Lase B} is ysed to
refiect the nominal or typical situatien for ROK forges deployed to
defend against shallow and deep enemy penetrations. Vilues for PA*

are developed by the TA routine deseribed in Chapter 3 from factors for
visipility, target availability, target activity, probadility of line.of.
sight, and gover/concealment fof each sensor type ‘and time pariod of
intarest. The number of acquired units portrayed im this table are
developed by combining the P, with target 1ists extracted from the

target arrays.

*probability of Acqufsiiian 2.23
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- Chapter 3

ENGAGEMENT FACTORS AND couswsmrous-

- GENERAL REMARKS )

This chapter presents a description of the models used to cal-
culate target damage and the input data used to assess the sutcome of
tactical nuciear attacks on deployed NK forces. A discussion is also
inciuded on the variocus targeting options and weapon allocation schemes
which could be employed against combat arms units* near the FEBA.

The Combat Systems Survivability Mode' (£35M) is used to cal.
culate damage to combat arms units and functional areas from direct
nuclear effects. Targeting options are tailored to satisfy delivery
system constraints, firing doctrine, and damage objectives. Assump- - .
tions on troop safety considarations, permissible spread in firing [f;(“”*Y*/”‘”~f{}
times, allowable distances betwean nearby burst points and available
nuclear assets are incorporated into these targeting concepts.

The direct nyclear effects are based upon calculations of the
fraction of personnel or materiel within a combat unit incapacitated
or damaged according to sone specified criterion. The number of units
ingapacitated by 3 waapons laydown depends upon the ynit incapacitation
eritaria, the distance from the burst point, the shielding availabla
at the target and the snvirommental conditions. Incapacitation of
parsornel is based upon the weapon effects from blast, nuciear radfation
and thermal radiation. Weapon effects associated with blast are employed
to determine matariel damage levels. An incapacitated ynit 18 considered
to be unable to participate in the mission for the duration of the phase
of combat being evaluated.

Fombat arms URTLs are considered to be platoor or battery equivalent
sfze forces fn the functiona) areas of artillery, combat (maneuver),
gommand &nd gontrol, air defense and antitank.
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- CHARACTERISTICS OF DIRECT EFFECTS ASSESSMENT MOOEL

Key Elements and Procedures

This section presents an overview of relevant elements of the
Combat Systems Survivability Model and serves as a framework for des-
cribing the required input data, major assumptions, and critical
factors involved in the engagement analysis and direct target damaqe
calculations.* Also, the procedures performed ty the model are
outlined to provide an indication of the data requirements and type
of results produced in the analysis of threat division vulnerability.

The key sub-routines of the Direct Damage Effects portion of
the CSSM consist of the following:

® Acquired Target List (ATL)

. Neapon Allocation (ALG)

. Weapon Afm Point {WAP)

. Weapon Effects (WE)

. Direct Damage Calculation (DDC)

The Direct Effects Assessment Model has a routine for portraying
detailed damage to the combat force in terms of target type, combat ynits,
and fynctiona) areas affected by a suclear attack as a function of time

FETtRGugh the L5%M has routines for determining the indirect and
intarnal damage effects, these sub-models will not be described
in this report as the main thrusi of the analysis is on the eval.

uation of direct damage effects.
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and expended nuciear resources. A 1isting and description of the
targets used in the analysis is also included. Model resuits are
presented in tarms of the fraction of the combat arms units damaged
to specified Tevels by each type uf warhead effect {blast, thermal,
nuclear radiation and EMP) and the number of units damaged in each

of the functional areas.

features of Direct Effects Calcuiations

Table 3-1 shows the kev components which are imcluded fn
the Direct Effects Modal. The Modal has routines and logic for per-
forming calcylations dealing with weapon effects, target vulnarability,
nuclear weapons allocation and target damage.

The Acquired Target List Routine {ATL) operates on the 11st
of targets available tp detsmrmine the number of each type of taryet
.acquired. The selection of acquired targets {s datermined based upon
estimates of the probability of target acouisition. A Monte Carlo
tachnique is smployed to specify which targets of a given type are
acquired and the expacted damage to targets from direct effacts is
assessed as & function of time.

Weapons are allocated against the acquired Tist using the
Weapons Allocation Routine (ALG) which ingorporates the desited at-
tack stratagy and the constraints on available weapons. Weapgns ars
allocatad on the basis of target value and capability te damage each
target ysing a modified Lagrange Myltiplier technique. Yields are
based upon the matching of target vulnerability to yield or the
schigevement of maximum target damsge to both the acquired and
adjacent targets (bonus effects).

The Oirect Damage Caleulation Routine (OOC) uses the designated
&im point and the warhead yfeld defined by the Weapons Allocation Sub-
routine (ALG), along with the nuclear environment dafined by the
Weapons Effects Sub-routing (WEM), te determing the damace %o 811 tar.
gets nasr the burst point of the nutlear warhead. The buyrst pefnt is
differant from the aim point due i delivery system error.
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ATTACKER OPTIONS AND PLANNING FACTORS
Mil{tary Damage Objectives -

. The attacker must tonsider the valus of targets and the level
of desired damage against acquired or suspected targets before weapons
are cssigned against an opposing force. ODamage obJe&tius and target
values are -ems for m,utinq the. muclesr assets of . the attacker in

& systamatic manner. “YTable 3-2 dlsalays A partial tist of objectives
postulated for representative targets in a m: reinforced infantry divi-
sfon. iarget priorities are based upon m desired level of target
dauge (to achieve unit destruction or suppression) and target value

" {to account for wilitary significance and threat to the combat operation).
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- Laydbwns For sach phase of combat are tailored within the con-
straints imposed by reaction times, firing rates, and phase duration.
Target development is considered. to comme~<e esrly enoudh to facili-
tate daylight engagements and acquired targets are rindﬁﬁly selected

for attack at designated times,
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Prediction of Target Vulnerability for an Attlck-

in order to assign an appropriate mumber of warheads and yields
to a target consistent with delivery system accuracy, the elements
within the target must be selected for fncapacitation or damage and
the likaly posture of these elements must be estimated.

Targets are seleCted for staack Msed vpen the dcquired target
1155, the valve of esch target, And the targat vineradility to the
Svaflable wiapons. The acautred Sarpets sre detirmined from the target
orrays fn the WK Eivistoncand shboet suasTaitien Casanility of the
opposing 01110 force u"’iuﬁmm An Chapter 1. The number of targets
scauired fn sach major group 13 determined by the prodability of
Scqutsition, the aumber of each type target fa wach vange ind, end

312
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the target acquisition means {current, neminal or enhanced). Within
the model, a Moute Carlo technique is used to select the types and
Jocations of targets actually acquired, as a means to simulate the
operational situation, For simplicity, taﬁgets with similar
characteristics and probabilities of acquisition are grouped and pro-
cessed together. Accordingly, the total number of targets acquired
in a given functional area (e.g.. command and control) will vary and
may not ref[ect the increase in Acquisition capability as additional

means are included. Nevertheless, the total number of targets of all

types acquired increases as the acquisiton means improve.

Targets selected by the Weapons Allocation Sub-routine are listed
in Tables 13-4 and 3-10 for various operational situations. Table 3-9
shows the targets selected in the shallow penetration phase as a function
of allied target acquisition means and capability. Table 3-10 portrays
the influence of phase of combat on the list of selected targets.

' The values indicated for each of the targets seletted offer some
insight into relative target ranking and payoff from the“allocation of

warheads. Tables 3-9 and 3-10 show that most of the acquired targets

are found in the combat functional area. For the exampies in Tables

3+ and 3-10. the acquired targats canm ba attacked if sufficient warheads
are present in the defending forges.
- Limited improvements in US acquisition capability, as shown in

able 3.9 result in about a 10 percent increase in acquired targets.
Modest increases in capability to acquire artillery and air defense

units are realized by improved TA,

Table 3.1] shows the distribution of weapon types and warheads

assigned to targets in two phases of gombat.

. Table 312 shows the details of the warhead/target match in the
RK shallow penetration phase. This table reveals that the Targest
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fraction of the cannon warheads s assigned to combat targets due to
their high signature and proximity to the FEBA.

WEAPON EFFECTS CONSIDERATIONS .

Weapon_ Effects Parmeter-

This sectisa highlights some aspects lf the weapons effects
calculations that have a bearing on the vuineradbility of daployed
division forges. Oamage to personnel is defined a5 combat incapacis

" tation (C1). The L3 calculation (mcludes muciear vadiation, blast,
and thermal effects. {a the case of materiel, Blast damage is
_indtcated far 1ight, maderate, and ievere levels, '

The inpyt pirameters for the calauiation of umtu wmz
incapacitation Trom ¢ syclear durst inglude: 5
. “*ﬂe!d. height of Surst, and type 8¢ warheed L

. Delivery systom and target %mtm srrers
) Target posture or exposure : @
. T
.

2

ﬂn after nuclear burst detanatipn
Suson, cloud-Cover, ead visibiilyy.s

nrgct mturo s detarnined by somuerlag the fncun of
personne] in the epen, foxholes, weapon ewplacements, APCS, and tarks.
For calculation of the blast effects, personnel (n the spen are standing,
prone, o ta & combination of positiens. 7
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.
Tadle 3-". Nuclesr radiation transmission I'nurs-
'mturer;f o T N ]
fersomne! Target Newtroms I : Gammnas
a A i T e - ‘
txposed - o 1.0 K- ‘ -
i Foxoles 0.3 0.2
" Weapon Emplacements 0.05 0.05
APCs 0.9 1.0
fanks 6.6 8.4
.19
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- Tebles 3-15 and 3-18 provide some insfghts into personnel ang
materie]l vulnerabiliity data for selected warhead yields. Vulneraditity
radii for personnel at 3000 rads ars shown in Table 3-15 for each
shelter category. In Table 3-16 moderate II damage leve! critaria are
used to 11lustrate blast damage radit for principal equipment in the NK
divisions.
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COMBAT DAMAGE m\uszs.

- GENERAL REMARKS

This chapter presents an examination of the direct damage
achicved against North Korean divisions
Emphasis §n this chapter s placed
.o Spe nunber of combat arms units (ncapacitated by attacks against
acqiffred targets. Since Othtr units nedr thi bufst point say de
within the warhesd damage eff.ctl nm. the analysis focuses upon
the bows effects caused by the autlaar uqct ani the aumber and
types of:murviving sombat forpes. - BT

The fraction of assets (personnel and oquipnnt] and the mmber
of incsfecitated w»\m‘s units in sach functional ares are used
as indicaters of the ab1lity of 8K divisien forges. The 1a.
f'lucncn"')‘ target uhwar!mu on type and lavel :of damage sustained
by & WAL 1510n u’tﬁml eapons laydown 15 alse addressed fn
$ Sasage triterie of intarest facleie level of mclear
radfetice !,r perranml. hcm;!uuon. ‘and the davel »f materiel
dmage n&&amn%l prmt. or -nvm l,n w ' ..u prigr
®» whit t,pmtnm.‘ S

M sonkurs ions ‘die. th a m hﬂmn tupter
thow the sensitivity of the results t» m-utm; & key Assumptiang
and combat situations. The sensitivity te damage sustatned By MK
divigions s explored as & function 6f variations In combat phase,
defense along shoulders of the enemy farces, target acquisitien
upuﬂ!_ty. targeting strategies and fatensity of attack,

icapaciTation of A ax oivision JJI

Level of Unit Incapact Eﬂﬂ‘.

For this analysis, levals of damage Tor unil tncapacitatien ary
wstinsted fram gontiderations abaut the mitsion for the ¢ombat Torge,
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¢
v
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a review of wartime experiences, and estimates of the interchange-
ability of personnel and materiel within a unit. Units are postulated
to be unable to continue their combat mission when significant portions

of key items of the unit are lost. For the base case, units are
considerad to be mission ineffective from losses to 30 percent of
the principal equipment {e.g., howitzers, tanks) or, 40 percent of
the personnel, cr, 50 percent of the radios.

Damage to Key Items in a Nuclear Att_aci:.

. Te provide 3 basis for exploring the vulnerability of & NK
division s1ge force, a shallow penetration phase of an attack is
selected as the base or reférence combat situation for amalysis. 1 (

A RK infantey divisien fs postulated to penetrate scross the de- k <toe '
militarizes rone on & %-‘&m front against part of & ROK dtvisien Torce.

1

4.7

RS



The Allied force is considered to employ only visual and radar means

for target acquisition.

In the penetration phase, 85 percent of the combat arms units

in a reinforced infantry division are within 7 km of the FEBA. Artil-
lery units are deployed as batteries and maneuver units are primarily
deployed as platoons. The penetration phase is considered to take
place over an 8 hour time period. The Allied forces are considered to
maintain a limited defense along the shoulders of the enemy penetration
fn the base case situation to aid in target acquisition and containment

of enemy fories.

43 Pages 4~4 through 4-7 were deleted.
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= Type of Materiel Damge' ““

In addition to the personnel incapacitation criterion employed,
unit fncapacitation may depend upon damage to principal equipment or
radios. Table &-1 shows the nymber of combat unitg dncapacitated in
:he.priparatibn‘ phase when thé unit. lncgppgitqtioﬁfﬁ%ixerion is based upon
pers‘b:nnel casualties or materie) dmgé:' ﬁ\e number of units incapaci-
tated by nuclear hlast effects on principal equipment using materiel
damage as the criterion (based on definitions described in EM-1) fs
compared to the number of units ineffective dve to personnel casualties.

. Figure 8-4 shows the change in sumber 8F units gantidered
fncapacitated in the shallow penetration phase using ¢ifferant

’ usu!t!?;lﬂnge criteria for personnel, ewimt. and radies. Ty
manber oF units incipacitated 45 based on a Sambination oF Blast ang

> -;»figial:i_b"g;;fof personnel and dlast for principad equipment and radios.

' The \'rlu_“liﬁ;fabﬂ!ty éf'i!x cadias to IMP effects_"ﬁ not assessed due

to the lack of Fnformation en possitle #quipsent herdening an-

designg ﬁr radiss/alecironic devices in the premy Yivisions.
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The number of warheads employed in
the sttack of an enemy combat force depends upon the number of
scquired targets, the number of delivery systems available, the rate
of fire or sorties per day, and the time available for attack.
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= Targeting mctrim-

The examination of the direct auclear effects n the preceding
sections s based upon the engagement of acquirad NK targets under 3
set of constraints designed to mintmize hazards
This section shows the implications of changes in
targeting doctrine to include actus] troop safety constraints and the
ampleoyment of packages of muclear weapons against deduced or suspegtad
pryety. '
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SENSITIVITY ANALYSIS .

- ceneras. rewsres [

- The intent of this chapter is to show the influence of varia-
tions in key assumptions and driving factors on the damage analysis
presented in the preceding chapter. Attention s directed toward
evaluating the impact of changes fn the combat 3ftuation, target
wlnerabﬂity'md the warhead technology. The imp'tlicntions nf
variations in target acquisition capability are treated in the pre.
vious chapter so further considerations are only related to situa-

. tionc involving changes in the phase of combat, the strangth of the
defensive positions or the application of new warheads,

Since a large fraction of the acquirad targets fs obtained
by forward observers {especi;ny in the absence of US sensors), the
capability of the defenses to position available yssets along the
flanks and edges of the penetration affects the edgigement opportuns
fties. Also, some differences in vulnerability of enemy forces are

" expacted te BCCur aS the varisus phases of combat anfold sver time.

VARIATIONS [N CONGAT stmnr'rms.

Phase of Combat .

The target damage analysfs presented ia the. W!ws chapter
‘ts based upon 3 shallow penetration of about 8 &M by & NX divisten.
™is section deals with the vulnerability of P MX divigians

$-
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ey WD 4



o iy MPTRIPTTIT L L
I T e L ¢ e p

penetrating to a depth of about 15 XM ntp Scuth Korea _

The varfations in

weapon and sensor assets cvailable for use
are considered to be the same as the shallow penetration case.

The
enemy forces are more uniformly distributed throughout the division

areas and the shape of the FEBA caused by the characteristics of
the terrain is more distinct in the deep penetration case.

$2 Pages 5-3 and 5-4 were deleted.
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Defense Strateq z-

The previous analyses assume that limited defense exists
along the shoulders of the penetrations so some opportunities are
available to observe and acquire snemy targets all along the flanks
using ground based forward observers and afrborne sensor systems.
The implications of maintaining strong dafenses along the shoulders
{close contact WIth Enemy forces).or nd defenses ilong the shoulders
{only contact with the forward edge or line of the enemy penetra-
tion) is exmmined in this sect!gn for _tﬁ!'lo- and deep penetrations.
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Level of Personnel Exbosure-

In the base case, target ;uinerabi1ity is determined by
assuming that S0 percent of tne exposed personnel are standing and

50 percent are prone at the instant of nucléar burst. The remainder
of the personnel are considered to be in some comhination of foxholes,
tanks, weapon positions or APCs depending on the type of unit. The
amount of versonne] damage produced by the thermal effects is directly

related to personnel exposure level,

5-12

- Papes 5-13 through 5-16 were deleted.




oo e ey

LA b, e e

Dbtatned woder fhe
 Feeedo of ndberastion A

| rapter 6 Co %{;“ atilue Traiogs
) . - R

v Poliey FProjoct

This chapter sntﬁésius the results and findings associated with
the vulnerability of North Korean Divisions to tactical nuclear effects.
The information and highlights presented in this chapter are based upon
the analyses contained in the previous chapters of this report.
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