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DISCLAIMER

The findings of this report are not to be construed as an
official Department of the Army position unless so designated
by other authorized documents. Comments or suggestions should
be addressed to:

Commander
US Army Concepts Analysis Agency
ATTN: Director of War Gaming
8120 Woodmont Avenue• Bethesda, Maryland 20014
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USERS’ GUIDE FOR THE NUCLEAR FIRE PLANNING AND
ASSESSMENT MODEL II AND RELAT ED ROUTINES

(NUFAM II GUIDE)

CHAPTER i
INTR ODUCTION

1-1. PURPOSE. The purpose of this users’ guide is to document
information pertaini ng to t he application of the Nuclear Fi re
Planning and Assessment Model II (NUFAM II) as well as some of its
external support routines. The related Fi re Unit/Target Acquisi-
tion Routine (FUNTAR), Target Coverage Routine (ICR), and asso-
ciated graphic plot routines are described in this guide . Other
support programs such as the Subunit Status File (SUSF) routine
and the Nuclear Requirements Extrapol ator (NUREX) Model are refer-
enced to appropriate publications.

1-2. BACKGROUND. NUFAM II is an i ntegral part of the Nuclear Re-
quirements Methodol ogy II (NUREM II). The original NUREM was
promu l gated in December 1974 by the US Army Concepts Analysis
Agency (CAA ) in response to a study directive , Tactical Nuclear
Weapons Requirement Methodology (TANREM), from Headquarters , De-
partment of the Army, Office qf the Deputy Chief of Staff for Op-
erations and Plans (ODCSOF~S).~ On 31 January 1978, analysts at
CAA co~pleted the Nuclear Requirements Methodology II (NUREM II)
Study.~ That study was conducted to ful fill a requirement from
ODCSOPS (letter, DAMO-SSN , 28 July 1977) to refine Army analyses
of tactical nuclear weapons issues.

1-3. NUREM II ANALYSES. The NUREM II processes include , in part,
a conventional war game and nuclear combat sample analyses. An
overview of the NUREM II approaches was published in the NUREM II
Study report. There is no prescribed procedure for conducting the
conventional war game. However , the chosen procedure should have
no larger than daily game i ntervals to facilitate determination of
the time at which tactical nuclear weapons should be employed.
Additionally, the conventional war game should have resolution to
at least bri gade- and division-size units. This l evel of resolu-
tion is needed to define and reflect changes to unit locations
with respect to populatio n centers and terrain , distributions of
military personnel and equipment , quantities of military personnel
and equipment , and the forward edge of the battle area (FEBA).
The conventional war game used in developing NUREM II was TARTARUS
IV . The use of the TARTARUS IV war game is expl4ined in the
TARTARUS IV N/COCO Players and Technical Manual .’ Models and rou-
tines used in the nuclear combat sample analyses include the SUSF
routi ne, FUNTAR , NUFAM II , and the ICR. The relationships of
these programs are depicted in Figure 1-i.
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a. SUSF Routine. Once the time for employing tactical nuc l ear
weapons has been sel ected, it is necessary to convert the battle-
field representation of units (brigades or divisions) to subunits
normally representing company-size elements. Based on a series of
stylized arrays, assembled on the basis of the conventional war
game, the SUSF routine creates a data file which defines all com-
pany-size maneuver , support , and nuclear-capable subunits under
consideration. Up to 5,000 subunits can be defined to represent
both sides on a hypothesized battlefiel d. This file can be modi-
fied to reflect terrain orientation of the subunits. The file
created by the SUSF routine is normally in the form of a tape
known as the SUSF data file--an i nput to FUNTAR . The SUSF routine
requires approximately 60K words of computer main memory for exe-
cution. Explanations and guides for the applications of the SUSF
routine can be found in the Appli cations Guide for the Subunit
Status File and Related Programs .”

b. FLJNIAR. In order to complete the description of the bat-
tlefield for nuclear applications , the FUNTAR program assimi l ates
and updates the SUSF with additional data. FUNTAR logic processes
the i nput data provided by the SUSF , target acquisition , and the
weapons yield files to create a file of specific firing subunits
and subunits which are detected as potential nuclear targets.
This output data file is normally in the form of a tape known as
the FUNIAR data file which is an input to NUFAM II. The FUNTAR
requires approximately 63K words of computer main memory for exe-
cution. Explanations and guides for the applications of FUNTAR
are given in Chapter 2.

c. ICR. This off-line routine was incorporated as part of the
methodo logy during the NUREM II development. The ICR provides a
listi ng of potential weapons system/yield combinations which are
preferred for use against specific type targets. The selections
are based on a predetermined required level of target coverage and
damage by tactical nuclear weapons. The ICR l ogic compares each
weapons system/yield combination to each type target ~y zone.Zones are defined as bands parallel to the FEBA. The routine
l ogic considers such functi ons as range, radius of effects, circu-
lar error probable (CEP), target location error (ILE), and target
size. The output is a listing of the expected percentage of cov-
erage by target type, zone ,- weapons system, and yield. Ihe off-
line relationship is preferred because it permits a user to review
the results before application to NUFAM II. The ICR output should
be reviewed against the current targeting doctrine and constraints
to determi ne firing preference statements for use with the fire
planning and assessment data file. The ICR requires approximately
10K words of computer main memory for execution. Explanations and
guides for the application of the ICR are in Chapter 3.

1-3
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d. NUFAM II . NUFAM II logic simu l ates tactical nuclear ex-
changes by performing detailed fire planning and damage assess-
ments which are based on i nformation provided by the FUNIAR data
file and the fire planning and assessment data file. The l atter
file allow s the model l ogic to respond to predetermined civilian
collateral damage constraints for targets of opportunity and to
estimate the number of civilians placed at risk . Other informa-
tion provided by this data file allows the model to simulate : (1)
varied targeting techniques , (2) types of weapons, (3) weapons
system/warhead combinations , (4) guidances of commanders , (5) pro-
tective postures of personnel , and (6) target aggregations and
offsets of desired ground zero (DGZ). At the conclusion of the
simulation , the model provides i nformation on numbers of nuclear
warheads expended , personnel casualties , equipment damaged , and
other selected i nformation. Fixed targets when defined in the
SUSF can be assessed. On a large scale , the output of NUFAM II
can be coordinated with other models , such as the Fl exible Opera-
tional Resolution of Combat Air , Strategic and Tactical Model II
(FORECAST II),° to address more comprehensive assessments of fixed
targets. The quantitative outputs of NUFAM II form a part of the
nuclear combat sample for a representative engagement over a vari-
able period of time by two opposing forces arrayed in specific
conditions. These nuclear combat samples must be converted to
combat sample results through qualitative analysis whenever used
as a method of evaluation in a study. NUFAM II requires approxi-
mately 65K words of computer main memory for execution. Explana-
tions and guides for the applications of NUFAM II are presented in
Chapter 4.

e. NUREX. Iwo methods are provided by NUREM II to extend the
number of nuclear strike applications. First , the nuclear combat
sample results from one or more iterations of NUFAM II can be ex-
trapolated by using the NUREX Model (see Vol IV , Reference 2).
Second , the NUREM II processes can be recycled by translating the
combat sample results of the first iteration to impact on an ex-
cursion with the conventional war game or simulate additional nu-
clear strikes without an i ntervening conventional war game. After
NUFAM II has been used repeatedly for all sectors of the hypothe-
sized battlefield , a spectrum of simulations and associated combat
sample results are produced. Either a capabilities or a require-
ments analysis , usually at theater-l evel , can be performed at that
time.

1-4. ASSUMPTIONS. As a part of the NUREM II , NUFAM II processes
are based on the following assumptions:

I
a. Actions within a combat sample are i ndependent of actions

within other combat samples.

1-4
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b. Military subunit s can be placed in geometric arrays which
are representative of conditions on a hypothesized nuclear battle-
field. The arrays can be terrain-oriented and can i ncorporate
fixed targets.

c. Military personnel and equipment (usually resolved to com-
pany—level subunits) can be uniformly distributed within rectan-
gles for assessment purposes.

d. Movement of subunits on the styl i zed battlefield can be ap-
proximated by:

(1) Updating locations for arrayed subunits (revising the
SUSF data file).

(2) App lying computed target location errors.

(3) Simulating the loss of potential targets of opportunity
( detected subunits) .

e. The assessment of damage by a detonated nuclear round can
be estimated by circle / rectangle overlap calcul ations. The per-
centage of the target rectangle which is overlapped by the effects
circle corresponds to the percentage of the personnel or equipment
losses assessed against the subunit.

1-5. APPLICATIONS. As a part of the NUREM II processes , NUFAM II
is used to conduct the fol l owing types of analyses:

a. Requ i rements. In a requirements analysis , NUFAM II logic
draws from an unconstrained stockpile of warheads during the fire
planning and warhead launch processes of the simulation. The num-
ber of rounds expended to achieve a predefined goal can be used to
determi ne nuc lear requirements for a specific scenario.

b. ~~ abilities. In a capabilities analysis , NUFAM II logic
draws from a specified number of warheads during the fire planning
and warhead l aunch phases of the simulation. The number of rounds
expended are accounted for during the simulation. Based on the
results of the simu l ation , the capabilities of the specified num-
bers and distributions of warheads can be determined for a spe-
cific scenario.

1-5

-; 
~~
—--

~~~~~~~~~~



V

CAA-D-78-3

CHAPTER 2

FIRE UNIT /TARGET ACQUISITION ROUTINE (FUNTAR )

2-i. GENERAL . The FUNTAR updates the SUSF to generate a FUNTAR
data file for i nput to NUFPIM II. The FUNTAR data file provides
the same basic information as the SUSF plus descriptive informa-
tion concerning nuclear -capable firing subunits and potential nu-
clear targets. FUNIAR logic accompl i shes this by applying simula-
tions of the following three broad functions to the SUSF , weapons
yield , and target acquisition data files. A logic flowchart for
FUNTAR is shown in Appendix A.

a. Weapons System and Firing Subunit Identification. Nuclear-
capable weapons systems are i dentified by side , range , and loca-
tion. The FUNTAR also collates the weapons systems with the
nuclear-capable firing subunits , the numbers of type warheads , and
available yields.

b. Assignment of Subunits to Zones. Subunits in the SUSF are
assigned by the FUNTAR logic to one of four target detection zones
based on the shortest normal distance from the center of the sub-
unit to a series of line segments representing the FEBA. The four
zones, identified in terms of distances from the FEBA , are estab-
lished in the target acquisition data file. These zone distances
are used as a basis for the selection of potential targets.

c. Selection of Potential Targets. All subunits of a given
type designation within each target detection zone are considered
for selection as pOtential targets. The FUNTAR simulates the net
effects of the target detection process by applying given prob-
abilities of detection for the two opposing forces, by type sub-
unit and zone, using the expected value technique. Probabilities
of detection are expressed as cumulative acquisition levels. In-
tervals (multiple cycles) and cycles from 1 to 24 hours can be
simulated. The probability of detection assume~ evaluated targeti nformation. Either Percent of Knowl edge (P0K)’ val ues produced
by the Office of the Assistant Chief of Staff for Intelligence or
Probability of Operational Target Acquisition (POIA) data devel-
oped by CAA represents an acceptable format for the application of
target acquisition factors in FUNTAR . Other probabilities of de-
tection are usable when the aggregated expressions are based on:
(1) functions of target acquisition effectiveness for each force,
(2) the type and vulnerability of subunits under surveillance , and
(3) the l ocations of subunits to be detected with respect to the
FEBA. In FUNIAR , subunits detected in a previous i nterval are re-
tained on the potential target list for the current i nterval .

24
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Subunits which have been moved by off-line operations between in-
tervals are subjected to revised expected values for detection.
Detected subunits will be i dentified in the FUNIAR data file for
possible selection as targets in NUFAM II. The fol l owing descrip-
tors apply to such subunits:

(1) Perceived l ocation based on i nput values for error in
distance and direction from the actual l ocation.

(2) Flee time--a predicted time at which the potential tar-
get is assumed to be lost for fire planning and warhead launch
purposes.

(3) Location by side and zone.

(4 ) Priority for targeting based on predetermi ned input
data.

(5) Time the potential target was detected based on random
selection.

2-2. LIMITATIONS. The FUNTAR has the following limitations:

a. The routine does not simulate individual target acquisition
systems. Introduction of a new target acquisition system would
require separate evaluation of probabilities of target detection
prior to application to FUNTAR.

b. Fl ee time is computed from time zero and influenced by a
random factor. This time can preclude fire planning but the ac-
tual l ocation of the subunit does not change before assessment in
NUFAM II.

c. Quality of i ntelligence is assumed 1to be such that the po-
tential target size is known for each detected subunit.

d. Programing changes are required to alter the fol l owing data
element l imitations:

(1) Two sides (Red and Bl ue).

(2) Four target zones in depths from the FEBA.

(3) Fifty FEBA points for the combat sample.

2-2
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(4) Ten types of nuclear del ivery systems per side .

(5) Five nuclear yields per delivery system.

(6 ) Ni ne launchers /artillery pieces/aircraft per firing
subunit.

(7) One type of delivery system per subunit.

2-3. WEAPONS YIELD DATA FILE. This file provides the basic wea-
pons data for the FUNTAR logic to correlate the firing subunits in
the SUSF with the appropriate weapon systems and warhead yields .
Further, these data control the quantities and yields of warheads
available for use in the simulation. An unclassified version of
this file is stored in the CAA computer (UNIVAC 1108) under file
and element name UNCLASSIFIED*88DATABASE.TARYLDFLE. A classified
version of this file is stored in SECRET*8ODATABASE.FUNTARYLDFLE .
Read/write keys are required to gain access to the classified
file. An unclassified sample of this type of file is shown in Ap-
pendix B while detailed information and instructions for its prep-
aration are shown in Appendix C.

2-4. TARGET ACQUISITION DATA FILE. This file provides the basic
i nformation required by the FUNTAR to simulate the target detec-
tion process. These data consist of probabilities and tables re-
quired to make the decisions for selection of potential targets as
de~:ribed in paragraph 2-ic, above. An unclassified version of
this file is in the CAA computer under file and element names
UNCLASSIFIED*88DATABASE.TARINDATA . A classified version of this
file is stored in SECRET*800ATABASE.FUNTARINDATA. Read/write keys
are required to access the classified file. An unclassified
sample of this type file is shown in Appendix 0. Seventeen dif-
ferent types of entries are required to create this data file
which is made in a punch card format. Detailed information and
instructions for the preparation of this file are shown in
Appendix E.

2-5. FUNTAR USERS’ RUNSTREAM . The FUNTAR is executed at CM on
the UNIVA C 1108 computer. The FUNTAR users’ runstream is a set of
computer control statements which will initiate the FUNTAR and in-
struct the computer to perform certain required sequenti~l a~-tions. Therefore, the runstream discussed ‘in this guide is ~ppl i-cable only to UNIVAC systems. The current file element whi 4.,.. con-
tains the runstream to execute FUNTAR is SIART*8ORUN.FUNTARRUN .
Appendix F depicts the contents of this runstream element. Items
underlined in the runstream must be repl aced with the appropriate
information for the particular execution desired by the user. De-
sired options shoul d be entered with the “XQT” (execute) statement

2-3
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of the runstream. A combination of two options is permitted. The
first option may be either “I” or “K ” ; Option “I” denotes that
target detection probabilities will be in the format of POTA val-
ues. “K” denotes values in the P0K format. The &econd option may
be either “A” or “B” ; Option “A ” produces a potential target list
on which a given subunit is listed once , regardless of the number
of detections. For Option “B ,” the potential target list includes
repeated detections of a given subunit. After the runstream and
data files have been created or updated , only four card images are
required to execute the FUNTAR from a demand mode. An example of
these card images is as follows:

@RUN A180,E1821P7167,UNCLASSIFIED
@ASG,A START*8ORUN
@START START*80R UN. FUNTARRUN
@F IN

2-4

- 
___

~~
_
~~~~~~ r4

_ __
’-—’———n2_...,...._ .~~~~~~~~- — - — —— -.—- — _ ,

~ - ,_ —



7- 
_ -

CAA-D-78-3

CHAPTER 3

TARGET COVERAGE ROUTINE (ICR)

3-i. GENERAL . The ICR logic simulates a portion of the fire
planning process by determining feasible weapons /yield combi na-
tions based on required target coverage and level s of damage.
Certain characteristics of the weapons system, warhead , and target
are taken i nto consideration. Coverage is determined by the cir-
cular areas of effects overlapping circular targets which are
equivalent in area to typical type subunits defined in the SUSF.
The TCR provides a listing of the expected percentage of coverage
by target type, zone , and weapon. The user selects desired infor-
mation for incorporation in the fire planning and assessment data
file.

3—2. ICR CALCULATIONS. The ICR program calculates the percentage
of target coverage by comparing the distance (0) between the esti-
mated center of the target (C1) and the estimated ground zero (GZ)with the target radius (Rt) and the radius of effect (Re). Theestimated center of the target is obtained by measuring the TLE
from the center of the location where the target was detected
(CL). The estimated ground zero is obtained by measuring a CEP
distance from the center of the detected location of the target.
The target coverage is considered in four different cases by the
ICR logic.

a. Case 1. The distance between the estimated center of the
target and the estimated ground zero is greater than or equal to
the sum of the target radius and the radius of effects. There is
no overlap in this case as shown in Figure 3-1.

b. Case 2. The distance between the estimated center of the
target and the estimated ground zero is less than or equal to the
difference between the radius of effects and the target radius.
The target in this case is completely overlapped by the circular
area of effects as shown ‘in Figure 3-2.

c. Case 3. The distance between the estimated center of the
target and the estimated ground zero is greater than the normal
distance (X) from the estimated ground zero to a line (Y) connect-
ing the two points where the target circle and the area of effects
circle i ntersect. The overl ap in this case is less than fifty
percent of the target area as shown in Figure 3-3.
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CEP = circular error probable GZ = estimated ground zero
CL = center of detected target Re = radius of effect

location Rt = radius of target
CT = center of estimated target TLE = target location error

loca ti on
0 = distance between CT and GZ

Figure 3-1. TCR Calculations --Case 1 (D
~
(Rt+Re))
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CEP = circular error probable GZ = estimated ground zero
CL = center of detected target Re = radius of effect

location Rt 
= radius of target

C1 = center of estimated target TLE = target location error
location

0 = distance between C1 and GZ

Figure 3-2. ICR Calculations --Case 2 (D
~
(R e

_R
t))
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CEP = circular error probable Re = radius of effect
CL = center of detected target Rt = radius of target

location ICE = target location error
CT = center of estimated target X = normal distance from GZ to Y

l ocation V = line connecting points of
D = distance between CT and GZ intersections
GZ = estimated ground zero

Figure 3-3. TCR Calculations--Case 3 (D>X)
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d. Case 4. The distance between the estimated center of the
target and the estimated ground zero is less than or equal to the
normal distance (X) from the estimated ground zero to a line (Y)
connecting the two points where the target circle and the area of
effects circle intersect. The overlap in this case is greater
than or equal to fifty percent of the target as shown in
Figure 3-4.

3—3. LIMITATiONS. TCR has the fol l owing limitations:

a. Targets are approximated by circles as opposed to the rec-
tangular figures in the SUSF , FUNTAR , and NUFAM II.

b. Target coverage plannings for the opposing forces are not
simulated at the same time. Two different executions of the rou-
tine have to be conducted to obtain i nformation for both sides.

c. Only four target detection zones are considered and only
one CEP val ue is allowed for each simulated weapons system fi red
into each zone.

d. Only four personnel protective postures are considered as
opposed to the five postures allowed in NUFAM II.

3-4. ICR INPUT DATA FILE. The input data required by the ICR
consist of the desired percentage of target coverage , numbers of
delivery systems, CEP of del i very systems, effects radii , types of
targets , target radii , and error distances . An unclassified ver-
sion of these data is stored in UNCLASSIFIED*88DATABASE.TCRDATARED ,
and an unclassified sample of this file is shown in Append ix G.
Instructions for the preparat i on of these data are given in
Appendix H.
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CEP = circular error probable Re radius of effect
CL = center of detected target R = radius of target

location I~E = target location error
CT = center of estimated target X = normal distance from GZ to Y

location y = line connecting points of
D = distance between C1 and GZ intersections
GZ = estimated ground zero

Figure 3-4. ICR Calculations--Case 4 (D~X )
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3-5. ICR USERS’ RUNSTREAM . The following runstream will execute
the ICR in the demand mode on the UNIVAC 1108 computer at CAA .
Items underl i ned in the runstream must be replaced with the appro-
priate information for the particular execution desired by the
user.

@RUN A180 ,E1821P7167 ,UNCLASSIFIED
@ASG,A 881CR.
@ASG,A 88DATABASE.
@ASG,UP 88PRT.
@BRKPT PRINI$/88PRI
@XQT 88TCR.ABS
@ADD 88DATABASE . TCRDATARED
@BRKPT PRINT$
@FREE 88PRT.
@SYM ,S 88PRT.I,PR
ØF I N

3-6. ICR OUTPUT DATA . A typical output of this routine is shown
in Figure 3-5.
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C O V E R A G E OF RED W E A P O N S  0 N BLU E T A R G E T S

curorc • .500

T ARG ET MR C D

ZONE W E A P O N  C O V E R A G E  BY Y I E L D
I i . 6 3 W  1.000

2 1.000 1.000
$ 3 . 6 3 W  1.000

‘4 1.000 1,000
.57~ u . 0 0 0  1.000  1 .000 1.000

14000 1.000 1.000
7 .566 .665 1.000 1.000

I B .652  1.000 1.000 1.000 1.000
1.000 1,000 1.000 1.000 ~.000 

-

RECOM ME NDED W E A P O N / Y I E L D  IS I, I

ZON E W E A P O N  C O V E R A G E  BY Y I E L D
2 i .520 1.000
2 2 1.000 1,000
2 3 . 5 17  1.000
2 ‘s 1.000 1.000
2 5 .55’s 1.000 1.000 1.000 1.000
2 1.000 1,000 1.000
2 7 . 5 32  . 857  1. 000 1.000
2 . 6 2 1  1.000 1.000 1.000 1.000
2 1.000 1.000 1.000 1.000 1.000

REC O M M E N D E D  W E A P O N / Y I E L D  IS I, I

Z ONE W E A P O N  C O V E R A G E  B Y Y I E L D
3 I . ‘ s 3 $  1.000
3 2 1 . 000 1.000
3 3 . M 3 S  1 ,0 00
3 ‘4 .000 .000
3 .533 1,000 1.000 1.000 1.000
3 e 1.000 l .0O~

’- 1.000
3 7 .50’s .83’ 1.000 1.000
3 .59 ’ s  .9 93  1.000 1,000 1.0 00
3 i . 0 00 5 . 0 0 0  1.000 1.000 1.000

RE C O M M E N D E D  W E A P O N / Y I E L D  IS ~, 2

ZONE W E A PON C O V E R A G E  B Y Y I E L D

‘4 I .000 .000
2 .000 .000

44 3 .273 1.000
‘4 .000 .000
Is 5 .‘472 1,000 1.000 1,000 1.000
‘4 6 1.000 1.000 1.000
‘4 . ‘ s 2 8  . 759  1.000 1.000
‘4 a . 5 19  .955 1.000 5 . 0 0 0  1.000
.5 9 .9 63  1,000 1.000 1.000 1.000

R E C O M M E N D E D  W E A P O N / Y I E L D  IS 3, 2

Figure 3-5. Sample Output of Target Coverage Routine (TCR)
(eac h co l umn under “Coverage by Yield” represents a percentage

of coverage for one of five yields per weapons system)
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CHAPTER 4

NUCLEAR FIRE PLANNING AND ASSESSMENT MODEL II (NUFAM II)

4-1. GENERAL. The NUFAM II program simulates combat action ove r
a discrete portion of a tactical nuclear battlefield. Model logi c
applies two-sided , discrete event , Monte Carlo gam i ng tec hniq ues
to a combat sample (normally a Blue corps with opposing Red
forces) to simulate tactical nuclear exchanges. Typical NUFAM II
simu l ations might consist of a Blue corps defending against an at-
tacking Red army . A logic flowchart for the model events is shown
i n Ap pen di x A. The seven di scre te events i n NUFAM II are gener-
ated continuously. These events are scheduled at specified simu-
lation times and executed within the framework of the model logic.
m e  ~UFAM II events are : (1) target of opportunity , (2) i mmedi-
ately available target , (3) preplanned target , (4) fire , (5) flee ,
(6) graphics , and (7) conclusion. At a given simulation time , all
scheduled events are tested for currency . Current events will be
accomplished prior to the advancement of simulation time . Al so ,
these events will be tested for certain predefined or model gener-
ated conditions which can create a conclusion event to terminate
the execution of the model. NUFAM II logic performs the simula-
tion by applying the i nput data from the FUNTAR and the fire p l an-
ning and assessment data files to accomplish the fol l owing three
broad functions:

a. F ire Planning . Simulation of the fire planning func ti on i s
accomplished in two separate operations --control of battle scope
an d i ntensity and nuclear fire ordcr generation .

(1) Control of Battle Scope and Intensit y . The primary
method of controlling the scope and inten~ity of the nuclear ex-
change is through control of the aut rrri t~~1 selection o F potential
targets of opportunity . The user J t~ ~ii nes the n -~-nb~ 

- and type
of subunits i nput i nto the SUSF and ~~timately i nto the FUNTAR .
The target detection parameters , selected by the user and applied
through the FUNTAR logic , control the number of potential targets
from among the SUSF subunits. Tne number of selected potential
targets implicitly controls the number of nuclear shots the model
logic wi l l  attempt to generate against the available set of tar-
gets. The secon d method for controlling the scope and intensity
of the nuclear exchange is by user introduction of preplanned tar-
gets. Examp les of such targets are those selected off-line when
simu l ating the preclusion -oriented method (POM) of targeting.

(a) Target of Opportunity Event. NUFAM II logic treats
the potential target l ist furnished by the FUNIAR data file as a

4-1
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tim ~- -sequ~-n~ed list or e~te r”al events. A tar :et or op~ortun it y
event wi l l be ite rated usin g ;~redetermineo p r i3 r i~ ies and 1ct~~C -
t ion times. Tne model logic w i l l perfo rm detailed ti re pla nnin g
within l i mits based on prede ti n ed p a r a m e t e r s .  A d d i t i L n a l l y ,  trie
noa-~l ~u-gi c w il l äti~- - -~~:t to aggre9ate ac qu ired t~~~~~ts  (within
pr9c~rined target pr iorities) in the v i cin i t i c-~ til e primary tar-
g~~t ~nene~ - - r p~~-s~ r~bed mi l itarj effects can be assured with out
re 1uci n~ tre sp e~ i f~ ed l eve i  of expected damage to the ~rimaryta rqct :‘elow a set -goal. ~elated logic w il l then ot~~set t ile J~ L
~r~ m tr~ primary t ~r ;et , as necessary , to meet civilian collateral
Cc -a -~e and troop min imum safe distance (MSD) const raints. As a
rL~~~lt ot t ire ~lanni n q, other event ; can be generated. A poten-
tial tu r~ - .t can be canc ell ed tar varied redsons berD re til e simu-
lated w 3 r n e d d  is lau ncr ied. Tnese reasons are described in para-
g~~~ph 4-3b.

(b) rl e ~ ~vent . All potential target s furni ;hed by the
FU~ T~~ data t i l e  navC a simulated flee time . if a t i r e event can-
not be g- :rerated during fire planning or the f i ~~~ .ent a~ecutiontt- ne is l ater tna ;; the flee ’ time , tile decis ion logic of the no-
dal does not allow a u~clear shot to be delivered again st that
primary target of opportunity .

(c) rr e~ 1e nn ed T ar ~ et :vent. Tni s is an external , time-
seque nced even t  ~a t e r  ;pe c~ tied ~~Z). Prep lanned targets can be
u5ed to stri ke spec ’fic ~~ea tarqets or to support preclusion-
orient eci targeting tec hniq~os. Ire gamer considers troop safety
and civilian collateral aamage avoidance when selecting the DGZ
and weapons system-warhead comoinations. The model logic will
genera te a f-re or ier. However , target aggregation and DGZ off-
sets w i ll not be attem pted. The model log i c wi ll not cancel shots
for these targets as a result of estimated civilian collateral
damage or loss ut target acquisiti on (flee event). Prep lanne d
tar gets will be cancelled because of unavailable weapon systems or
insufficient quantities of warheads.

(d) Graphics Even t. As an option , ganiers can use computer
graphics in an interactive mode with the NUFAI’I II processes. In
essence , the battlefield “snapshots ” are genera ted at e ith er p re-
defined simulation times or model events. The gamer may receive
or enter inform ation by means of a cathode ray tube (CR1) and can
influence subsequent decisions made by the simulation. After
gamer adjustments , con trols are returned to the model logic. The
gamer can use the CR1 display in the following two graphics modes:

1. Zoom-in Mode . The user can zoom in on a small por-
tion of the battlefield (e.g., a battal i on sector ) to i nterac-
tive ly observe specific targets. The CR1 graphically represents

4-2
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targets of opportunity (rectang les). pr eplanned targets (trian q le s) ,

nuclear shots (circles), combat ine t fective military Subunit s ~X) ,and civilian population centers (pentagons). u sing this intorma-
tion , the gamer can accept , modi ty , or cancel a prev ious l y gener-
ated fire order. The fire order can be m odified by disp lacing tile
DGZ and/or selecting an alternativ e weapon and ,or y ie ld. Tht- user
canno t generate a new fire order .

2. Zoom-out Mode. Inc user can zoom out to a larger
portion of the battlefield (e.g. . brigade , division or corps sec-
tor) to observe the overall situation. The user can determine
geographic areas in which prnposed nuclear shots should be can-
celled or modified and review the ibc ations of nuclear shots.

(2) Nuclear Fire order Generation . The number of generated
fire orders is controlled by the i nput data and model events which
are i nterrelated as shown in Appendix A. The following activities
can occur as a result of a tire order:

(a) Fire Event. Based on a series of decision rules , the
model logic automatically attempts to generate fire events. To do
this , model log ic must first allo cate a specific firing subunit ,
weapons system , and nucle ar warhead for use against each target.
This determination is governed principally by the characteristics
of the wea pons systems , target/weapon system distances , target/
warhea d p re ferences , MSD cons tra i nts , an d c i v i li an col lateral  dam-
age avo idance criteria.

(b) Immed iatel~~Ava i la b le ~~~ et Event. If a scheduled
shot cannot be delivered (i.e. , if the firing subunit is made com-
bat i neffective by the opposing forces or the weapon system fails
reliability tests), the model logic will attempt to locate another
f i rer and generate a new fi re or der. Th i s ac tio n develops a model
event known as an i mmediately available target.

b. Damage Assessments. The model logic estimates damage in-
flicted on the subunits and fixed targets on the hypothetical
battlefield by simu l ating the launch and detonation of each nu-
clear warhead. System set-up time and reliability , as wel l as
comman d and control efficiency , govern the launcher responses.
The CEP values further compound the uncertainties in the location
of the actual ground zero (AGZ) when compared to the actual loca-
tion of the targeted subunit. Damage to both the targeted subunit
and all other fixed or mobile elements that are within the weapon
effects area are measure d through circle/rectangle overlap calcu-
lations. The extent to which each of several particular effects
radii overlap the styl ized rectangles , which represent the uniform
distributions of personnel and equipment in subunits , is computed

4-3
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as a percentage. The numbers of lost personnel and damaged eqr ~ment
are then directly proportional to these percentages. Results ot
nuclear strikes on military subunits are described in terms of im-
mediate permanent and i mmediat e transient casualties , military equip-
ment damage d , an d combat ineffective subunits. Levels of damage
to f ixed targets (points ) are commensurate with the associa ted ra-
dii of ef fects for the given type targets provided the target lo-
cat ions fal l within the are? of effects for the detonated weapon.

(1) Mili tary Personnel Losses. Two effects radii for as-
sess ing military personnel losses are permitted. Normally, imme-
diate permanent and i mmediate transient casualties are assessed.
Douol e counting is avoided by automati cally subtracting the number
of immediate permanent casualt ies from the i mmediate transient.
Casualt ies against each of the five protective postures given in
FM 101-31-2 are assumed to provide the total loss estimates.

(a) Immediate permanent casualties (8,000 rad) are pro-
duced against personnel in designated postures. Affected person-
nel w ill be incapacitated within five minutes of exposure and , for
physically demanding tasks , will remain incapacitated until death.
Death wi l l  occur in from one to two days.

(b) Immediate transient casualties (3,000 rad) are pro-
duced against personnel in designated postures. Affected person-
nel wi ll be incapacitated within five minutes of exposure and will
rema in so from 30 to 45 minutes. Personnel will then partially
recover bu t will be function ally impaired until death. Death will
occur in from four to six days.

(c) Personnel exposed to l atent l ethality (650 rads) are
not counte d because of the time delay before combat ineffective-
ness is manif est.

(2) Combat_ Ineffectiveness (“ broken ” subunit). When the im-
mediate permanent and i mmediate transient casualties combined
reach a predetermi ned level for subunits , those subunits which
have excessive casualties are flagged as combat ineffective . When
firing subunits are so affected , those subunits are precluded from
carrying out scheduled fire missions or receiving additional
orders. A different cutoff level can be i nput , by side , to simu-
l ate the reactions of defending or attacking forces.

(3) Military Equipment Dam~ !. The assessment process for
equipment damage is essentially the same as that for personnel
loss assessments. However , the hypothetical size of the subunit
can be different for the two types of assessments , and the radius
of effects circle varie s to relate the nuclear effects of a spe-
cific warhead to the hardness of the equipment being assessed.

4-4
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of effects circle varies to rel ate the nuclear effects of a spe-
cific warhead to the hardness of t he equipment be i ng assesse ~d.

(4) Multiple Target Damages. During the damage assessment
process , the distance from the center of each potential target in
the data base to the AGZ of each sho t i s computed. If that se pa-
ration distance is greater than the “larges t” effects ra di us , the
damage assessment process is not executed for that target. Other-
wise , the calculations are performed as described above.

c. Civi l ian Col lateral Damage. Based on a series of decision
rul es and the population data base , the model logic wi l l  observe
civilian col l ateral damage avoidance criteria and predict the num-
bers of civilians placed at risk during the fire planning phase.
Civi l ians placed at risk wi l l  be assessed after the AGZ has been
determined.

(1) Collateral Damage Avoidance. The model logic accepts
avoidance radii for particular warheads and yields. Normally , all
civi l ians are assumed to be in the basements of one-story masonry
buildings in an urban environment. Radii are selected to avoid
five percent occurrence of hospitalizing injuries when predicted
by t he governing b last , thermal , or rad iation values. Shots are
cancelle d if , after attempting to offset the DGZ and still attain
prescri bed damage to military subunits , c i v i li an col la teral damage
avo idance constraints cannot be observed. Preplanned fires , which
are preevalua ted off-line by garners, are exce pti ons to thi s log i c
and are not cancelled automatically.

(2) Prediction of Civilians At Risk. Generally, the blast
and radiation radii for each nuc l ear warhead and yield are aug-
mented by a safety distance (e.g., 2 CEP ) in order to predict the
n imiber of civilians placed at risk. Population centers (repre-
sented as circles) containing more than a preselected number of
i nhabitants are chosen for avo idance of all but a small percentage
of the civ ilians being placed at risk . These automated risk pre-
dictions are made only for target of opportunity events.

(3) Assessment of Civilians At Risk. For each delivered
simulated round , an assessment is made of the numbers of civilians
placed at risk. The 2-CEP distances , which were added for predic-
tions , are removed , and the b last , thermal , and rad i at i on radii
are appl ied from the AGZ . The total assessment is based on the
highest of the figures assessed--blast , thermal , or radiation--and
a combined cumulative total for all firings.

(4) Population Distribution. A population data base is es-
sential for the NUFAM II fire planning process. The data , when

4-5
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used in NUFAM II, must depict population areas in terms of P9ç
circles (the area in which approximately 95 percent of a popuTa-
tion cluster can be found) with an asso c iated population value and
geographic coordinates. When , for example , more than one circle
is needed to cover the built-up area of a city , the population is
divided among the Pg5 circles for that city . The fine-grain popu-
lation data base for the Federal Republic of Germany is frequently
used. 6

4-2. LIMITATIONS. The NUFAM II has the following limitations:

a. The model logic does not simulate firing of multipl e shots
against a single target of opportunity . However , multiple shots
can be fired as prepl anned targets.

b. The model logic does not account for the replacement of
personnel or equipment during a simulation period.

c. The model logic does not consider the effects of rainout or
fallout.

d. The model logic does not assess casualties for cumulative
doses; assessments are lim ited to two individual dose l evels.

e. The model logic does not allow the generation of new fire
orders while in the i nteractive mode.

f. Signif icant programing changes are required to alter the
dimensions for the following data elements:

(1) One hun dred brigade - or divisio n-size units on the
battlefield.

(2 ) Two s i des (Re d and Bl ue) .

(3) One hundred types of subunits.

(4) Four target zones in depth from the FEBA.

(5) Ten types of nuclear delivery systems per side .

(6) Five nuc l ear yields per delivery system.

(7) Nine launchers/artillery pieces/aircraft per firing
subunit.

(8) Fi ve personnel protective postures.

4-6
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(9)  Fi fty FEBA points.

g. Mi nor programing changes are required to alter the follow-
ing data element limitations:

(1) 5,000 subunits on the battlefield.

(2 )  1,000 nuclear fire orders per side .

(3) 60 sets of damage assessment radii.

4—3. FIRE PLANNING AND ASSESSMENT DATA FILE. The fire planning
and assessment data file is the prime i nput data to NUFAM II.
This file provides the model with the required information for
firing guidance , employment constraints , weapon and warhead bal-
listics , and warhead terminal effects. An unclassified version of
this file is stored in the CAA computer under file and element
names UNCLASSIFIED*88DATABASE.NUFA !VIDATA. A classified version of
this data is stored in SECRET*8ODATABASE.NUFAMINDATA . Read/write
keys are required to access the classified file. An unclassified
sample of this information is in Appendix I, and instructions for
preparing this file are shown in Appendix J. The fire planning
and assessment data file consists of the following data subsets:

a. Firing Guidance of Commanders. This subset enables the
user to control the i ntensity of the nuclear exchange. The input
parameters for target selection determi ne the number of detected
subunits to be sel ected for nuc l ear fire planning. These parame-
ters include target selection period , firing period , l owest prior-
ity of target to be considered , maximum number of targets to be
considered , and maximum target distance from the FEBA.

b. Fire Planning Data. This data subset provides the model
with preferred weapons system/yield combinations based on existing
doctrine and constraints. Selection of preferred weapons system/
yield combinations for a particular type target is based in part
on the percentage of coverage provided by the Ta rget Coverage Rou-
tine. Any given preference statement provides up to five weapons
system/yield combinations in order of preference. Each target is
associated with a specific preference statement for each target
zone. This association is provided by the weapon/target alloca-
tion data. A given firing preference statement may be associated
with any number of target types. When the model logic selects a
target for fire planning, it will attempt to select a weapons sys-
tem/yield combination from the five preference statements. If
unable to match the target with a weapons system/yield combina-
tion , a cancel l ed fire event will occur. There are nine reasons
for a cancel l ed fire event to occur. These reasons are:
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(1) Target is lost to observation during the command , con-
trol , and communications time.

(2) Target is l ost to observation after a fire order is
created.

(3) No firer is available for a target of opportunity .

(4 ) No firer is avai lable for a preplanned target.

(5) No firer is available for an immediately avai lable pre-
planned fire.

(6) No firer is available for an immediately available tar-
get of opportunity .

(7 ) Ta rget is not engaged because a fire order was cancel led
by the user through the CR1.

(8) Ta rget is not engaged because no firer can be found to
meet civilian col l ateral damage constraints.

(9) Target is cancel led because no firer can be found to
achieve the required percentage of target coverage.

c. Weapons Characteristics Data. The weapons characteristics
data subset consists of data describing each delivery system to be
simulated by the model . Specific information concerning the de-
livery systems include: range capability , system reliability ,
command and control time , set-up time , available yields , CEP ,
height of burst (HUB), and troop MSD. This data subset also pro-
vides part of the information necessary for selection or rejection
of a weapons system/yiel d combination for engaging a particul ar
target. A cancelled fire event can also occur based on limita-
tions provided by command and control time and MSD.

d. Graphics. The graphics data subset consists of seven card
images. The first two images control the NUFAM II simulations in
the graphics mode. The subsequent i mages in the subset provide
instructions concerning use or non-use of the graphics mode , pro-
ject security classification markings , and graphic plotting sizes.

e. Assessment Data. This data subset provides information to
the model logic concerning personnel protective postures for given
type subunits , radii of effects, subunit breakpo i nts , and attri-
tion and loss data for casualty and equipment damage assessments.
The model logic calculates the percentage of overlap caused by the
effects circle on any subunits l ocated in the vicinity of the AGZ.

— 4-8
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The program then considers input data from this subset to produce
assessments in the fol l owing areas:

(1) Personnel Casualties. Personnel are assessed at two in-
dividual dose levels. Normally , imediate permanent or imediate
transient casualties are estimated based on fi ve personnel protec-
tive postures. The different postures for personnel within a sub-
unit are:

(a) Exposed personnel .

(b) Personnel in open foxholes.

(c) Personnel in armored personnel carriers .

(d) Personnel in tanks.

(e) Personnel in earth shelters .

The sum of the casualties infl icted against personnel in each of
the five postures gives the total number of subun it casualties.

(2) Subun it Breakpoint. When the percentage of personnel
casualt ies in a given subunit reaches an i nput breakpoi nt value ,
that subunit is identified as “broken ” (combat ineffect ive). A
“broken ” nuclear—ca pable firing subunit is not permitted to carry
out scheduled fire orders or receive additional fire orders.

(3) Equipment Damage. The equipment damage assessments are
sim ilar to the personnel casualties assessments. The radii of ef-
fects are used to establish the effects circles to determine over-
lap on the rectan gles representing the equipment dispositions
within the subunits. The percent of overlap is considered the
damage l evel . There are seven rad ii of effects which can be ap-
plied to assess subuni t equipment .

f. General Activ ity Simulation Program IV (GASP IV) Data.
This data subset provides input data for the GASP IV portion of
the model . The GASP IV package of FORTRAN routines comprises the
framework for in tegrating the FUNTAR output into NUFAM II. Events
(e.g., fire , flee , prep lanned tar get , conclus i on , i iiiiiediatel y
available target , and target of opportunity) are treated as tempo-
rary entities by the GASP IV simulation until time for execut i on
of the particular event . The GASP IV program also generates his-
tograms depicting the use of event data storage by event type and
simulation time.

4-9
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g. Preplanned Target Data. This data subset allows the gamer
to exercise greater control over the simulation by using pre—
planned fires against mobile targets. Al so , model logic al lows
nuclear strikes against fixed targets such as bridges , road junc-
tions , railheads , and other fixed point targets , provided such fa-
cilities are predefined in the SUSF. This subset permits garners
to i nput DGZ and weapons system choices in support of the POM
method for nuclear target ing. Data required for entering pre—
planned targets are :

(1) Firing side (Red or Blue).

(2) Desired ground zero.

(3) Desired delivery system.

(4) Desired yield.

(5) Earliest nuclear weapons system firing time.

(6) Latest nuclear weapons system firing time .

(7) Earliest time a firi ng subuni t can set up to fire at a
target.

4—4. NUFAM II USERS ’ RUNSTREAM . NUFAM II is executed at CAA on
the UNIVAC 1108 computer. The user runstrearn is a set of computer
control statements which will initiate the NUFAM II program and
instruct the UNIVAC 1108 computer to take certain sequential ac-
tions. The current file element , UNCLASSIFIED*72NUFAM , contains
the NIJFAM II program. A version of the runstream to execute NUFAM
II, is stored in START*88RUN.NUFAMRUN. Appendix K shows the con-
tents of this runstrearn element. Items underl i ned in the run—
stream must be replaced with appropriate i nformation for any par-
ticular execution . There are 19 options which can be used in exe-
cuting NUFAM II. Desired options should be entered with the “XQT”
(execute) statement of the runstream. Available options with
descriptions are listed in Tabl e 4-1. After the runstream and
model input data have been updated for the appropri ate executi on,
only four card images are required to execute NUFAM II. Sample
ima ges for a demand mode of execution are as fol lows :

@RUN A188,E1821P7167 ,UNCLASSIFIED
@ASG ,A START*88RUN.
@START START*88RUN. NUFAMRUN
@FIN

4-10
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4-5. NUFAM II OUTPUT DATA. Outcomes from the detailed fire plan-
ning and damage assessment routines of NUFAM II are reported in
several formats. First , the SUSF data are updated to refl ect
given subunit losses of personnel and equipment and a designation
as to whether or not that subunit has been made combat ineffec-
tive. Second, printed output provides data by sides and by units --
divisions or brigades. Comparative quantities of personnel and
selected equipment are given for prestrike and poststrike condi-
tions. Casualties (by type), equipment damaged (by type), and the
subunit effectiveness of preselected types of subunits are re-
ported. Further , the percentages of personnel casualties and
equipment damaged , as a result of a specified weapon system/war-
head combination , are given. Most of the preceding data elements ,
except for percentages , are also aggregated by target detection
zones; the results from preplanned fires are segregated from the
zone summaries. In addition , civilian casualty reports provide
predictions and assessments of civilians placed at risk in centers
rated as above or below a predetermined population threshold.
Weapon system performances (e.g.,  shots programed or cancelled )
are recorded.

4-11
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Table 4—1. Available Options for NUFAM II Executions

Option Description

A Limit the number of rounds a system can fire.
B Limit the number of rounds a firing subunit can

fire.
C Interject an interrupted firing period after a

certain number of rounds.
D Continue the simulation without printing i nter-

mediate results.
E Punch AGZ cards for the AGZ plot routine.
F Punch AGZ and weapons cards for use in the

FORECAST II Model .
G Do not print the current unit status report .
H List omi tted fires.
I Adjust strengths of personnel and equipment in

subunits prior to firing. This reflects at-
trition from causes external to the NUFNI II
logic.

K Consider the numbers of civil ians predicted to
be placed at risk as a constrai nt for Red
firings.

M Consider minimum-size popul ation centers.
0 Offset the DGZ for aggregation , if possible.
P Consider the numbers of civil ians predicted to

be placed at risk as a constraint for Blue
firings.

Q Use interactive graphics mode.
R Check limits for the maximum numbers of civil-

ians predicted to be placed at risk per shot.
S Check limits for the maximum cumulative numbers

of c iv i l ians placed at risk by side.
T Search model queue for the number of targets

used with multipl e detection cycles in
F UN TAR

V Do not print GASP IV summary and histogram
data.

X Write program debug statements.
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CHAPTER 5

GRAPHIC PLOT ROUTINES

5-1. GENERAL. Several mechanical plotter products are associated
with the NUREM II ?rocesses. The plot routines give analysts fur-
ther insights to the outcomes of simulated combat. In particular ,
such information is essential to the final determination of the
combat sample results from NUFAM II , analysis of the distribution
of potential targets, and the evaluation of the impacts of nuc l ear
strikes on the maneuver capabilities of major units. Further , the
Detected Target Plot (DETGTPLOT) and Population Center Plot (POPPLOT)
routines can be used to support the POM nuclear targeting tech-
n iques for which preplanned targets must be developed off-line by
the garners. These two plots illustrate the sel ected potential
targets and the contents of the populat i on data base over spec i-
fied geographic areas. By analysis of likely avenues of approach ,
troop safety distances , and civil ian collateral damage avoidance
cr i ter ia , the desired yield/delivery systems and DGZ for pre-
planned targets can be developed for i nput to NUFAM II. The Ac-
tual Ground Zero Plot (AGZPLOT) routine can be empl oyed to facili-
tate poststrike analyses of the NUFAN II outcomes. Other plots
assoc i ated with the SUSF enhance gamer perceptions of the opposing
forces deployed to company level .

5-2. DETECTED TARGET PLOT. a. Th is routine results in plots of
potential targets (detected subunits) over predetermined geo-
graphic areas and at varied map scales. Plots of multiple geo-
graphic areas are permissible. All or portions of the potential
targets selected by the FUNTAR logic can be plotted. The number
of potential targets to be p l otted can be controlled through input
data entries--the lowest priority of potential targets to be con-
sidered and the time of detection. Geographic l ocations of these
detected subunits are based on the perceived locations established
in the FUNTAR data file. The file element
UNCLASSIFIED*72PLOT.DETGTPLOT contains the current program . A
version of the runstreams to execute this routine is stored in
file element START*88RUN.DETGTPLOTRUN.

b. At least one set of cards ( data images) is required by this
routine. The set consists of three plot cards and a terminator
card , all of which follow i mmediately after the “X QT” statement i n
the runstream. Card formats are:

5-1
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First Plot Card

Col umn Entry

2-12 UTM grid coordinate of point 1. (see note)
14-24 UTM grid coordinate of point 2. (see note)
27-32 Plot length in meters.
33-39 Map scale.
40-63 Any desired title or comment.

Note: The distance in meters between points 1 and 2 must not exceed

scale x 28
39.37

The area to be plotted woul d be on the left hand if one were to
move from point 1 to point 2. The length leg is normal to the
line 1-2 at point 2 and extends to the left.

1

2

length

Second Plot Card

Column Entry

11-14 Earliest time of detection for which subunits are to
be plotted.

17-20 Latest time of detection for which subunits are to be
plotted.

5-2
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Third Plot Card

tflfl

2-3 Lowest priority potential targets on side Bl ue to be
p lotted.

5-6 .ow est pr iori ty potential targets on side Red to be
p l otted.

9-11 Total number of potential targets selected by the
FUNTAR logic.

Term i nator Car d

Column

2-3 99 - mandatory entry

c. The following runstream produces a geographic area pl ot
con taining the potential targets as selected by the FUNTAR pro-
gram . Items underl i ned in the runstream must be replaced with ap-
propriate information for each particular execution.

@RUN A 1SSP ,E1831P8182 ,UNCLASS IFIED
@ASG ,T 1 1 .  ,F/// 500
IMSG,A 72PLOT.
@ASG ,T lU.,F///500
@ASG ,T FUNTAR . ,8C9,3304R
@MOVE FUNTAR .,3
@COPY ,GC FUNTAR . ,10.
@ASG ,T 15. ,F///500
@COPY ,GC FUNTAR . .15.
@FREE FUNTAR .
@ASG ,T 12. ,F///500
@ASG ,T PLOTTER . ,8C ,SAVEW
@MSG SAVEW IS A PLOT TAPE
@USE 16. ,PLOTTER .
@XQT 72PLOT.DETGTPLOTABS

32UMB300300 32UMA300600 200000 100000
0630 1030

8 10 335
32UMB3OO~6O0 32UMV300900 200000 100000

0630 1030
8 10 335

5-3
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Jse the same format and data as for this card used in the
DET GTPLOT routine.

c. m e  following runstream executes the POPPLOT routine to
produce a geographic area plot containin g population centers as
represented in the population data file (POPOATA). Items under-
l ined in the runstream must be replaced with appropriate informa-
tion for each particular execution.

5-4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~—--.r. —— - - “

~~~~~



C AA-D- ‘8-3

@RUN A5bUP ,E1831P8182 ,UNCLA SSIF IED
@ASG ,A 72PLOT.
@ASG ,A 8OPOPDATA.
@USE 10. ,BOPOPDATA .
@ASG ,T 11.,F/ 100//500
@ASG ,T 12.
@ASG ,T PLOTTER. ,8C ,SAVEW
@MSG SAVEW IS A PLOT TAPE
@USE 16.,PLOTTER.
@X QT 72PLOT.POPPLOTABS

32UMB300500 32UMA300100 300000 250000
1000

99
@FREE 16.
@MSG PLEASE PLOT ONE FRAME OF SAVEW
@MSG PLEASE USE R~~~INK
@FIN

5-4. ACTUAL GROUND ZERO PLOT. This routine provides plots of the
actual loca tions of subunits as defined by the SUSF as wel l as the
locations of the AGZ of nuclear strikes with certain associated
radii of effects. Multiple plots , if required , can be genera ted
for given geographic areas and predetermined map scales. Three
different plots can be obtained from this routine through the ap-
plication of varied options with the “XQT ” statement i n the run-
stream. Use of option “A” will resu lt in a plot of only the asso-
c iated effects radii around the AGZ points. Option “U” y ields a
plot of only the SUSF subunits. A blank entry for the option will
resul t in a plot of the associated effects radii about the AGZ
po i nts as wel l as the SUSF subun i ts , all within prescribed geo-
graphic areas. The file element UNCLASSIFIED*72PLOT .AGZPLOT con-
tains the current program to execute this routine. One plot card
is requ i red for each geographic area to be plotted. This type
card is identical to the first card used with the DETGTPLOT rou-
tine. The AGZ cards provided from using option “F” in the NUFAM
II runstream must follow i mmediately after the first plot card. A
spacer card with “98” in Columns 1-2 is required after these AGZ
cards. Next , additional plot cards , if required , are entered as a
group and then followed by a terminator card identical to that for
the DETGTPLOT routine. The followi ng runstream executes the
AGZPLOT routine:

5-5

- - -- -5’-.—. _ _ _ _ _ _ _ _  ____-i ----
~~ 

— - -5- - - ---- — 5- -- -- - - —-‘—---5— ., - - -



CAA-D-78-3

@RUN A188P ,E183 1P8 182 ,UNCLASSIFIED
@SVM PRINT$. ,,PR
@HDG PLOT SUBUNITS AND AGZ WITH RADII
@ASG,A 72PLOT
@ASG,T 10. ,F///500
@ASG ,T 11. ,F///500
@ASG ,T 12. ,F///500
@ASG,T INSUSF.,8C9,3810R
@MOVE INSUSF .,1 -

@COPY ,G INSUSF.,1O. 
-

@ASG,T PLOTTER.,8C,SAVEW
@USE 16.,PLOTTER .
@X QT ,A 72PLOT.AGZPLOTABS

32UM~3OO3O0 32UMA300600 200000 100000
32UNA413909 800. 1500. 2

(AGZ cards from NUFAM II)

98
32UMA300600 32UMV300900 200000 100000
99
@F IN

5-5. SUBUNIT STATUS FILE PLOTS. Plot routines are available to
provide graphic representaions of all the subunits describing the
Dattlefield situation in a combat sample. Al so, plots can be made
to represent the selected units which comprise a given combat
sample. Procedures for developing both types of graphic displ ays
are discussed in Reference 3.
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APPENDIX A

LOGIC FLOWCHARTS FOR MODELS AND ROUTINES
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APPENDIX B

WEAPONS YIELD DATA FILE (UNCLASSIFIED SAMPLE )
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APPENDIX C

WEAPONS YIELD DATA FILE (PREPARATION INSTRUCTIONS)

These card images provide yield data for the nuclear-capable
weapons systems to be simulated in the combat sample. One card
image is required for each system. Up to ten weapons systems for
each side can be used. The last data card must be followed by a
termi nator card with an “X” in Col umn 1.

Column Entry

1 “R ” or “B” - side i dentifier.

3-8 Weapons system identifier (must agree with system
identifiers used in the SUSF ) .

10 Number of yields for the weapons system (maximum of
five).

12-17 First yield for weapons system.

19-24 Second yield for weapons system.

26-31 Third yield for weapons system.

33-38 Fourth yield for weapons system.

40-45 Fifth yield for weapons system.

47 Enter “1” if warhead quantities are unconstrained in
the simulation. Columns 49-67 require no entries when
“1” is used.
Enter “2” if warhead quantities are constra i ned in the
simulation.

49-51 Number of rounds available for first yield.

53-55 Number of rounds available for second yield.

57-59 Number of rounds available for third yield.

61-63 Number of rounds avai laole for fourth yield.
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APPENDIX E

TARGET ACQUISITION DATA FILE (PREPARATION INSTRUCT IONS )

Data in this file control the processes for selecting potential
targe ts of opportun ity for use i n NUFAM I i . The car d i ma ges (re-
ferred to as cards) necessary to establish this data file are
identified and explained below. Each punch card image is identi-
fied by a level rank (LRNK numbers from 01 to 17) which must ap-
pear in the first two columns.

LRNK 01 Car d

This card specifies: (1) which probability of detection category
is to be used from the LRNK 07 cards for the acquisition process ,
(2) the time at which the process wi l l start , (3 ) t he i nterval for
target acquisition , and (4) the length of the target acquisition
cycle. Eight probability of detection categories are possible.
These categories can represent changes in target detection prob-
abfl ities over days of combat. One i nterval cannot exceed 24
hours or cross over days , e.g. , the process cannot start at 2300
hours and have an i nterval of four hours.

Col umn En try

1-2 01 - card identifier.

9-10 Probability of detection category (01 through 08) to
be selected from the LRNK 07 cards for use in the
s imulat i on.

12-15 Military time at which to start target acquisition.

17-18 Target acquisition i nterval in hours. This i nterval
divided by the duration of the target acquisition
cycle must be a whole number.

20-21 Duration of the target acqu isition cycli? in hours.

LRNK 02 Card

This card provides the combat surveillance effectiveness for both
sides , the probability of improvement in the target l ocation error
for a previously detected potenUal target , an d the pro babi l i ty of
improvement in the quality of i ntelligence for a previously de-
tected potential target.

E- 1
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Column Entry

1-2 02 - card i dentifier.

4-6 Percentage of effectiveness for Blue surveillance
assets.

8-10 Percentage of effectiveness for Red surveillance
assets.

12-13 Probability of improvement in the potential target lo-
cation error for a previously detected subunit (as-
sumed to be the same for both sides). If this feature
is not used , enter 00 in Co lumns 12-13.

15-16 Probability of improvement in the quality of intelli-
gence for previously detected subunits (assumed to be
the same for both sides ) . If this feature is not
used , enter “00” in Columns 15-16.

LRNK 03 Card

Th is card designates any title information desired on the printouts.

Column Entry

1-2 03 - card identifier. -

4-80 Any heading desired by the user. Security classifica-
tion markings shoul d be included.

LRNK 04 Card

This card defines the rear boundary for each of the four target
detection zones measured in kilometers from the FEBA. Red and
Blue boundaries need not be the same.

Column Entry

1-2 04 - card identifier.

4-6 Distance from the FEBA to the rear boundary of Blue
Zone 1.

E-2

—-------~~~~~~~~~~~ ——  —- - -— a__~
.
t —- • -—-._

~__ _ -- 7 - - -  — - 5  - — — —-5- - . 
- -



CM-D-78-3

8-10 Di stance from the FEBA to the rear boundary of Blue
Zone 2.

12-14 Di stance from the FEBA to the rear boundary of Blue
Zone 3.

16-18 Distance from the FEBA to the rear boundary of Bl ue
Zone 4.

20-22 Distance from the FEBA to the rear boundary of Red
Zone 1.

24-26 Di stance from the FEBA to the rear boundary of Red
Zone 2.

28-30 Distance from the FEBA to the rear boundary of Red
Zone 3.

31-34 Di stance from the FEBA to the rear boundary of Red
Zone 4.

LRNK 05 Card

These cards define the FEBA trace and enable the FUNTAR logic to
calculate the zone in which a given subunit is located. Cards
must represent points which are joined by line segments in se-
quence , e.g., from north to south or east to west. A separate im-
age is required for each FEBA point . A maximum of 50 points can
be used. The last data card must be followed by a terminator card
with an “X” in Column 80.

Col umn Entry

1-2 05 - card i dentifier.

8-18 Universal Transverse Mercator (UTM) grid coordinates
of a FEBA point .

Terminator Card

Column Entr y

80 X

E-3
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LRNK 06 Card

These cards provide i nformation concerning the detection suscept-
ibility , firing priority , and “flee ” time of varied type subunits.
A maximum of 100 cards can be entered. One card is required for
each type of subunit to be detected. The last data card must be
followed by a terminator card with an “X” in Column 80.

Col umn Entry

1-2 06 - card identifier.

3-6 Subunit identifier (matches subunit type designators
in the SUSF).

7-8 Probability of detection set number to be used with
this type of subunit. Set number entered is matched
with the LRNK 07 card images.

10-11 Error distance class applicable to this type of sub-
unit. The class selected as an entry assigns the sub-
unit to the error distance class defined by one of the
LRNK 12 card images.

14-15 Red firing priority against this type of Bl ue
potential target in Zone 1.

16-17 Red firing priority against this type of Bl ue
potential target in Zone 2.

18-19 Red firing priority against this type of Bl ue
potential target in Zone 3.

20-21 Red firing priority against this type of Bl ue
potential target in Zone 4.

23-24 Blue firing priority against this type of Red
potential target in Zone 1.

25-26 Bl ue firing priority against this type of Red
potential target in Zone 2.

27-28 Bl ue firing priority against this type of Red
potentia l target in Zone 3.

E-4
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29-30 Blue firing priority against this type of Red
potential target in Zone 4.

33-36 Mean “flee ” time in hours for this type of Blue
potential target in Zone 1.

38-41 Mean “flee ’t time in hours for this type of Blue
potential target in Zone 2.

43-46 Mean “flee ” time in hours for this type of Blue
potential target in Zone 3.

48-51 Mean “f lee ” time in hours for this type of Blue
potential target in Zone 4.

54—57 Mean “flee ” time in hours for this type of Red
S 

potential target in Zone 1.

59-62 Mean “flee ” time in hours for this type of Red
potential target in Zone 2.

64-67 Mean “flee ” time in hours for this type of Red
potential target in Zone 3.

69-72 Mean “flee ” time in hours for this type of Red
potential target in Zone 4.

Terlnirdtor Card

Column Entry

80 X

LRNK 07 Cards

These cards are used to specify the probability of detection sets
by detection category, side , and zone. Each detection category
can be used to represent changes in the detection probability in
term s of days of combat. However, only one set is used in a given
computer run. Each detection set number (Columns 7-8, LRNK 06

• card) requires four cards , two for each side . Cards for Bl ue pre-
cede those for Red. A maximum of 50 sets of four cards can be in-
put. The last data card must be followed by a terminator card
with an “X” in Column 80.

E-5
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First and Third Card for Each Set

Column Entry

1-2 07 - card i dentifier.

4 Si de i dentifier. Enter “1” for Bl ue or “2” for Red.

6-7 Probability of detection set number.

28-30 Probaoility of detection for Category 01 in Zone 1.

31-33 Probability of detection for Category 01 in Zone 2.

34-36 Probability of detection for Category 01 in Zone 3.

37-39 Probability of detection for Category 01 in Zone 4.

41-52 Probability of detection for Category 02 in four zones
(same format as for Columns 28-39).

54-65 Probability of detection for Category 03 in four zones
(same format as for Columns 28-39).

67-78 Probability of detection for Category 04 in four zones
(same format as for Col umns 28-39).

Second and Fourth Card for Each Set

Col umn Entry

28-39 Probability of detection for Category 05 in four zones
(same format as for first card).

41-52 Probability of detection for Category 06 in four zones
(same format as for first card).

54-65 Probability of detection for Category 07 in four zones
(same format as for first card).

67-78 Probability of detection for Category 08 in four zones
(same format as for first card).

E-6 
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Terminator Card

Col umn Entry

80 X

LRNK 08 Card

This card is used to indicate the probability that a newly de-
tected subunit will be assigned to one of four i ntelligence qual-
ity classes. Four quality level s——i denotes less error than
2--infl uence the degree of error in the estimated l ocation of a
potential target. The sum of the four probabilities must equal
100.

Column Entry

1-2 08 — card identifier.

4—5 Probability for intelli gence quality class 1.

7—8 Probability for i ntelligence quality class 2.

10—li Probability for i ntelligence qualit y class 3.

13—14 Probability for intellige nce qual ity class 4.

LRNK 09 Card

This card is currently undef i ned , and no cards are required for
input.

LRNK 10 Card

This card specifies the probability that the direction of the tar-
get location error (TLE) of a newly detected subunit will be keyed
to one of ei ght error direction classes. The sum of the prob-
abilities must equal 100.

Column Entry

1—2 10 - card identifier.

4—5 Probability that the ILE will be to the north.

7—8 Probabili ty that the TLE will be to the northeast.

10—li Probability that the TLE will be to the east.

E—7
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13-14 Probability that the TLE will be to the southeast.

16-17 Probability that the TLE will be to the south.

19-20 Probability that the TLE will be to the southwest.

22-23 Probability that the TLE will be to the west.

25—26 Probability that the TLE will be to the northwest.

LRNK ii Card

This card specifies the probabilities that the magn itude of the
TLE will be keyed to one of the error distance categories. The
sum of the probability must equal 100. The magnitude of each of
the error distance categories is defined by data on the LRNK 12
cards. If this feature is not used , enter a card with only the
card identif ier to prevent an error abort of the computer run.

Column Entry

1-2 ii - card identifier.

4—5 Probability that the magnitude will be keyed to error
distance category 01.

7—8 Probability that the magnitude will be keyed to error
d i stance category 02.

10-li Probability that the magnitude will be keyed to error
distance category 03.

13—i4 Probability that the magnitude will be keyed to error
distance category 04.

16-17 Probability that the magnitude will be keyed to error
distance category 05.

19-20 Probability that the magnitude will be keyed to error
distance category 06.

22—23 Probability that the magnitude will be keyed to error
di stance category 07.

25-26 Probability that the magnitude will be keyed to error
distance category 08.

E-8
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LRNK 12 Card

These cards define the magnitude of the TLE by potential target
type (LRNK 06) and error distance category (LRNK ii). One card
must be i nput for each LRNK 06 card. Magnitudes are the same for
both sides. The error is entered in decameters. The last data
card must be fol lowed by a terminator card with an “X” in Column
80.

Column Entr y

1—2 12 — card identifier.

4—5 Error distance class (LRNK 06).

7—14 Error magn itudes in decarneters for four zones in error
distance category 01 (two digits for each zone).

16—23 Error magnitudes in decameters for four zones in error
distance category 02 (two digits for each zone).

25-32 Error magnitudes in decameters for four zones in error
distance category 03 (two digits for each zone).

34-41 Error magn itudes in decameters for four zones in error
di stance category 04 (two digits for each zone).

43-50 Error magnitudes in decameters for four zones in error
distance category 05 (two digits for each zone).

52-59 Error magnitudes in decameters for four zones in error
distance category 06 (two digits for each zone).

61-68 Error magnitudes in decameters for four zones in error
distance category 07 (two digits for each zone).

70-77 Error magnitudes in decameters for four zones in error
distance category 08 (two digits for each zone).

Terminator Card

Col umn Entry

80 X
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LRNK 13 and 14 Cards

These two cards are currently undefined. However , two cards with
only the card i dentifier are required to prevent an error abort of
the computer run.

Column Entry

1-2 “13” or “14” - card identifier.

LRNK 15 an d 16 Car ds

These cards are currently undefined. However , two cards with only
the card identifier are required to prevent an error abort of the
computer run.

Col umn Entr y

1-2 “15” or “16” — card identifier.

LRNK 17 Car d

Four types of cards comprise the LRNK 17 data set to provide vari-
ous data to describe the weapon systems. One weapons system card
must be i nput for each firing subunit type entry on the LRNK 15
and LRN1( 16 cards. A maximum of five yield cards can be entered
for each weapons system card. Sufficient range/MSD cards must be
entered to satisfy the range/MSD combinations listed in Columns
12-13 of the yield card. The last data card must be followed by a
termi nator card with “FINISH ” entered in Columns 1-6.

Column

1-2 17 - card identifier.

4 “ R” or “B ” - side identifier.

6-l i Weapon system name - must agree with the weapon names
in the SUSF.

13-18 Maximum range in meters.

20-24 Minimum range in meters.

27 Number of yields.

E- 10
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Yield Card (one card for each yield )

Column Entry

5—10 Warhead yield to one decimal place.

12—13 Number of range/MSD combinations to fol l ow (maximum
of 18).

Ran ge/MSD Cards (maximum of three cards)

Column Entry

10—14 First , seventh , or thirteenth range in meters.

16—19 First , seventh , or thirteenth MSD in meters.

21—25 Second , eighth , or fourteenth range in meters.

27—30 Second , eighth , or fourteenth MSD in meters.

32—36 Thi rd , ninth , or fifteenth range in meters.

38—41 Thi rd , ninth , or fifteenth MSD in meters.

43—47 Fourt h , tenth , or sixteenth range in meters.

49—52 Fourth , tenth , or sixteenth MSD in meters.

54—58 Fifth , eleventh , or seventeenth range in meters.

60—63 Fifth , eleven th , or seventeenth MSD in meters.

65—69 Sixth , twelfth , or eigh teenth range in meters.

71—74 Sixth , twe l f th , or ei ghteenth MSD in meters.

Terminator Card

Column Entry

1—6 FINISH

E— 11
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APPENDIX F

FUNTAR RUNSTREAM (UNCLASSIFIED SAMPLE )
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respond to the target detection zones used in FUNTAR and NUFAM II.

H-i
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if a weapon system is not to be considered for a parti cular zone ,
an entry of “9999” must be made. The order of the CEP cards must
be in a sequence of preferences for cases of equal coverage.

colu m n Entry

2-f CEP in meters for Zone 1.

7-10 CEP in meters for Zone 2.

12-15 CEP in meters for Zone 3.

17-20 CEP in meters for Zone 4.

~~~pons Y i e l d  Car d

T hi s car d def i nes the number of yi e l ds per wea pon system to be
considered. The order of entries must correspond to the order of
the CEP cards representing the particular weapons system. A maxi-
mum of 15 entries is allowed.

Col umn Entry

5 Number of yields for weapon system number one.

10 Number of y i elds for weapon system number two .

15 Number of yields for weapon system number three.

20 Number of yields for weapon system number four.

25 Num ber of yields for weapon system number five.

30 Number of yields for weapon system number six.

35 Num ber of yields for weapon system number seven.

40 Number of yields for weapon system number eight.

45 Number of yields for weapon system number nine.

50 Number of yields for weapon system number ten.

55 Number of yiel ds for weapon system number eleven.

60 Number of yields for weapon system number twel ve.

H-2
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65 Number of yields for weapon system number thirteen.

70 Number of yields for weapon system number fourteen.

75 Num ber of yield s for weapon system number fifteen.

Effects Radius Card

One effects radius card is required for each weapon yield to be
considered. Each effects radius card has four entries represent-
ing the radii of damage in meters for a particular yield against
four different personnel protective postures which are predefined
by the user. The order of the effects radius cards must be in se-
quence to correspond with the weapons yiel ds.

Col umn Entry

2-5 Numerical sequence of the radius of effects cards.

7-10 Radius of effects for personnel protective posture
one.

12-15 Radius of effects for personnel protective posture
two.

17-20 Radius of effects for personnel protective posture
three.

22-25 Radius of effects for personnel protective posture
four.

Target Cards

Two types of cards are required to define the targets to be con-
sidered. One target type quantity card defines the number of tar-
get types to be considered. The second type card , the target
description card , defines the personnel protective posture , target
radius , and error distance by type target. The number of target
description cards must equal the quantity entered on the target
type quantity card.

H-3
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Target Type Quantity Card

Column Entry

1-5 Num ber of target types to be considered.

Target Description Card

Col umn Entry

3-6 Target type (subunit identifier as used in SUSF).

11 “1” , “2” , “3” , or “4” . One of the four types of per-
sonnel protective pustures predefined by the user.
This entry is to be associ ated with one of the four
radii of effects defined by the effects radii cards.

13-16 Target radius in meters for Zone 1.

18-21 Target radius in meters for Zone 2.

23-26 Target radius in meters for Zone 3.

28-31 Target radius in meters for Zone 4.

33-36 Error distance in meters for Zone 1.

38-41 Error distance in meters for Zone 2.

43-46 Error distance in meters for Zone 3.

48-51 Error distance in meters for Zone 4.

- H-4
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APPENDIX I

FIRE PLANNING AND ASS ESSMENT DATA FILE (UNCLASSIFIED SAMPLE )
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APPENDIX J

FIRE PLANNING AND ASSESSMENT DATA FILE (PREPARATION INSTRUCTIONS)

The data in this file comprise one of the fundamental i nputs to
NUFAM II. As such , this information controls the detailed fire
p l a n n i n g ,  damage assessments , and c i v i l i a n  col l ateral damage as-
pects of NUREM II. Required data images (referred to as cards)
are described below .

Random Number Generator Seed Card

This card provides data to seed the random number generator for
the model (right justified entry).

Col umn En try

1-5 A whole number - random number generator seed.

FUNTAR Target Card

This card establishes the number of potential targets to be con-
sidered. The entry must agree with the total number of potential
targets selected by the FUNTAR logic (right justified entry).

Col umn Entry

6-9 Number of potential targets detected by FUNTAR .

Firing Parameters Cards

Two sets of car ds are requ i red, one for each side . More than one
card can be used for each side . These cards specify various fir-
ing constraints to be used in the model (right justified entries).
Two liX11 images are needed , one to separate the two sets, and one

• a fter the second set. The “X ” is in Column 1.

Co l umns Entry

1 Target side (“ R” for Red or “B” for Bl ue) .

3-6 Latest time at which the detected subunits of this
side will be selected as targets (expressed in hours
and tenths of hours).

J-1
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8-11 Earliest time at which the detected subunits of this
side will be selected as targets (expressed in hours
and tenths of hours).

13-16 Maximum number of potential targets of this side to be
considered in the simulation.

18-20 Lowest priority potential target of this side to be
considered in the simulation.

22-28 Maximum distance (in meters from the FEBA) at which a
target of this side can be engaged.

30-35 Min imum distance (in meters from the FEBA) at which a
target of this side can be engaged.

37-40 Earliest time at which an enemy weapon can be fired
against targets of this side. Entries are expressed
in hours and tenths of hours. The earliest permis-
si ble time is the earl i est time of potential target
detection; the l atest permissi ble time is 999.9 hours.

50 “
~~~~

“ is entered if only one firing parameters card is
used per si de.

X Cards (two each)

Col umn Entry

1 X

Firing Preference Statement Cards

These cards establish up to five delivery system/yield combina-
tions which can be empl oyed against a target or a group of tar-
gets. At least one card is required for each side. A maximum of
400 cards can be used. Yields are input -in kilotons (KT) and will
be read to two decimal places. Data images must be consistent
with the system/yield combinations used elsewhere (right justified
entries). The l ast data card must be followed by a terminator
card with an “X° in Col umn 5.

J -2
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Col umn Entry

1-3 Card sequence number. Blue cards should start at
“001”. Red cards should start at “201” .

5 Firing side (“R” for Red or “B” for Bl ue).

7-12 Yield of weapons system one.

13-18 System name of weapons system one.

19-24 Yield of weapons system two.

25-30 System name of weapons system two.

31-36 Yield of weapons system three.

37-42 System name of weapons system three.

43-48 Yiel d of weapons system four.

49-54 System name of weapons system four.

55—60 Yield of weapons system five.

61-66 System name of weapons system five.

Terminator Car d

Column Entry

5 X

Weapon/Target Allocation Cards

These cards are used to assign a firing preference statement , as
defined in the firing preference statement card , to eac h type of
potential target by zone. A given firing preference statement can
be assi gned to any num ber of potential target/zone combinations.
A maximum of 100 cards is allowed. The last data card must be
followed by a terminator card with “XXXX ’T in Co l umns 3-6.

J -3
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Column En try

3-6 Subunit identifier from the subunit designator dic-
tionary for SUSF.

9-11 ‘Three digit firing preference statement num ber for
Blue potential targets of this type located in Zone 1.

13-15 Same as above for potential targets located in 2.one 2.

17-19 Same as above for potential targets located in Zone 3.

21-23 Same as above for potential targets l ocated in Zone 4.

27-29 Three digit firing preference statement number for Red
potent ial targets of this type l ocated in Zone 1.

31-33 Same as above for potential targets l ocated in Zone 2.

35-37 Same as above for potential targets l ocated in Zone 3.

39 -41 Same as above for potential targets located in Zone 4.

Terminator Card

Col umn Entry

3-6 XXXX

Wea pons Characteristics Header Card

This card provides a title to distinguish the weapons characteris-
tics section from other portions of the data.

Column Entry

1-11 WEAPON DECK

Del i very System Car d s

These cards provide data concerning the del ivery systems . One
car d is required for each delivery system to be simulated (right
justified entries).

Column Entry

1-6 Delivery system name .

8 Firing side (“R” for Red or “B” for Bl ue).

‘3-4

- 
~-~—“r1 

—_-~ — - -



CAA -D -78 -3

10-15 Maximum range of system in meters.

17—20 Min imum range of system in meters.

22-23 Firing system relia bility . Enter an i nteger percentage.

25-28 Command and control time expressed in hours and tenths
of hours. This time represents the difference between
the time a potential target is acquired and the time a
fire order is generated. Intelligence processing ,
dec isionmaking , and communicating delay s are accounted
for by this entry .

30-33 Set-up time expressed in hours and tenths of hours.
This figure represents the time between the receipt of
a fire order and the launch of a warhead by the firing
subunit. Warhead assembly and technical fire direc-
tion delay s are accounted for by this entry .

34-35 The number of yields available to the delivery system.
A set of HOB and MSD cards must be prepare d for each
yield.

37-40 Maximum number of rounds available for this system.

CEP Cards

Two CEP c.irds are required for each delivery system. Up to five
sets of range/CEP values can be entered on each card. The last
entry will reflect the CEP at the maximum range of the delivery
system. Range in dependent systems require only one range/CEP en-
try refl ecting the CEP at maximum range. In that case , the second
card must refl ect the card title (CEP) and the delivery system
name (right justified entries).

Col umn Entry

2-4 CEP - card identifier.

6-11 Delivery system name.

13-18 Range one in meters.

19-22 CEP for range one in meters.

23-28 Range two in meters.

‘3-5
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29-32 CEP for range two in meters.

33-38 Range three in meters.

39-42 CEP for range three in meters.

43-48 Range four in meters.

49-52 GEl’ for range four in meters.

53-58 Range five in meters.

59-62 CEP for range five in meters.

ROB Cards

Two HOB cards are required for each del i very system and yield to
be used in the simulation. Up to five sets of range/HOB values
can be entered on each card. The last entry will reflect the HOB
at the max imum range of the system. The second card must reflect
the card title (HOB), delivery system name, and the yield (right
justified entries). A maximum of 60 ROB sets can be used in the
model .

Column Entry

2-4 HOB - card i dentifier.

6-11 Delivery system name.

13-19 Yield in KT. Yield entries must be consistent with
yield entries for the same delivery system in the
weapons yield data file.

21-26 Range one in meters.

27-30 HOB in meters for range one.

31-36 Range two in meters.

37-40 HOB in meters for range two .

41-46 Range three in meters.

47-50 HOB in meters for range three .

‘3-6
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51-56 Range four in meters.

57-60 HOB in meters for range four.

61-66 Range fiv e in meters.

67—67 HOB in meters for range five.

MSD Car ds

A set of four MSD car ds is required for each yield of each deliv-
ery system. Up to 20 different range/MSD combinations for each
yield of a delivery system can be used (with five range/MSD en-
tries on each card). The fourth MSD card of each set has two ad-
ditional entries , starting in Columns 71 and 76. These entries
are required for the target aggregation subroutine. A maximum of
60 MSD sets can be used in the model . When less than four cards
are needed to rep resent range /MSD con di t i ons for a part icular
yield , the remaining cards must have title , delivery system name ,
and yield entries. The fourth card must always have the required
additional entries starting in Columns 71 and 76 for minimum CEP
and radius effects. The last data card must be followed by a ter-
minator car d with “FINISH ” in Columns 1-6.

Col umn Entry

2-4 MSD - card identifier.

6-11 Delivery system name .

13-19 Yield expressed in KT. Yield entries must be cons-is-
tent with other yield entries for the same delivery
system i n the weapons y i el d data f i le.

21-26 Range one in meters.

27-30 MSD in meters for range one.

30-36 Range two in meters.

37-40 MSD in meters for range two.

41-46 Range three in meters.

47-50 MSD in meters in range three.

‘3-7
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51-56 Range four in meters.

57-60 MSD in meters for range four.

61-66 Range five in meters.

67-70 MSD in meters for range five.

Card types 1, 2, and 3 are prepared in the same manner as de-
scribed above. The fourth card uses the same columns for
MSD/range entries plus the following additional entries.

MSD Cards (added to only the fourth card)

Col umn Entry

71-75 Minimum CEP in meters for the system.

76-80 Ra dius of effects, expressed in meters, which is to be
used in computing MSD. Normally, the radius asso-
ciated with immediate permanent (8,000 rads) casual-
ties among personnel in the median posture (i.e., per-
sonnel in armored personnel carriers (APC)) is used.

Terminator Card

Column Entry

1-6 FINISH

Iteration Control Card

The entry “1” is required to control one iteration of the simula-
tion in the model .

Col umn Entry

5 1 - computer program requirement.

Simulation Events Control Card

The entry “.5001” is required to control the simulation of events
in the model .

‘3-8
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Column Entry

6-10 .5001 - computer prog ram requi rement.

Graphics Header Card

• This card provides a t i t le to distinguish the graphics section
from other portions of the input data.

Column

1-13 GRAPHICS DECK

Graphics Sw i tch Card

Th is card data acts as a swi tch to instruct the model log ic to
execute or bypass the graphics code.

Column

6 “u” — for gra phi cs of f .
“1” — for gra phi cs on.

Real -time Switch _Card

These card data serve to instruct the model logic to execute or
bypass the real-time graphics code. Use of real time requires
prior coordination with computer support personnel .

Column

6 “u” - for real time off.
“1” - fo r real ti me on.

Class i f i cat i on Car d

Th is card provides the project security classifictio n for use in
the graph i cs execut i on by the model log i c.

Column

• 18-29 UNCLASSIFIED , CONFIDENTIAL , SECRET , as appl icable.

‘3-9 
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Plot Size Card

This card provides the plotting instructions for the remote
mec hanical plotter.

Co l umn Entry

12-16 Pl ot size in inches.

Assessment Hea der Card

This header card identifies the assessment porti on of the input
data.

Column Entry

1-15 ASSESSMENT DECK

Origin Cards

Two cards are required. The first card requi res one entry--
“ORIGIN ” . The second card contains an 11 character UN grid coor-
dinate to establish the approximate center of the battlefield .

F i rst Card

Column Entry

3-8 ORIGIN

Second Card

Column Entry

1-11 UN grid coordinates representing the approximate
center of the battlefiel d (e.g., 32UNA400600).
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FEBA Po i nt Car d

This card establishes the number of FEBA points to be considered
by the model logic. No more than 50 FEBA points can be used.

Column Entry

1-2 Number of FEBA points.

FEBA Coord i nate Car ds

One FEBA coord inate card is required for each FEBA point. The to-
tal number of FEBA coordinates must equal the number entered on
the FEBA poin t card. The FEBA coordinates must represent joined
line segments in the order of the FEBA trace , and agree with the
FEBA trace in the target acquisition data file. The last data
card must be followe d by a terminator card with an “X” in
Column 1.

Col umn Entry

1-11 UTM grid coordinates of a FEBA point
(e.g., 32UNA400600).

Termi nator Card

Column Entry

1 X

Posture Data Set

This set of car ds s pec ifi es the levels of p rotec ti on (from nuclear
blast or thermal effects) atta-;ned by personnel in a given subunit
by type. Personnel may be placed in any of five protective pos-
tures , with the portion of personnel in the varied postures ex-
pressed as a percentage of the subunit strength. The sum of the
various posture percentages must equal 100. Equipment hardness is
gamed for 15 types of equipment. The model logic can assess seven
different classes of equipment by hardness. One posture card is
prepared for each type of gamed subunit. The same postures are
applied to subunits of that type on both sides. The first card of
the posture data set is a header description. The last data card
must be followe d by a terminator card with an “X” in Column 1.

‘3-11 
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Posture Header Card

Column Entry

3-8 POSTURE

Individual Posture Card

Column Entry

2-5 Four character subunit i dentifier. This i dontifier
must be consistent with subunit i dentifiers used in
the other data files.

7-8 The number of the equipment assessment radius (from
the effects radius card) to be used in assessing dam-
age to equipment in this type of subunit. Radi i 11
through 17 on the radius card for a given system/yield
can be used.

10-13 Posture One. The percentage of personnel to be found
exposed.

15-18 Posture Two. The percentage of personnel to be found
in open foxholes.

20-23 Posture Three. The percentage of personnel to be
found in APC .

25-28 Posture Four. The percentage of personnel to be found
in tanks.

30-38 Posture Five. The percentage of personnel to be found
in earth shelters.

Termi nator Card

Col umn Entry

1

‘3-12
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Effects Radii Data Set

One effects radii data set, consisting of two cards , must be pre-
pared for each yield/ROB combination found in the weapons charac-
teristics deck. A maximum of 60 sets can be entered. Eighteen
effects radii constitute each data set. The first card contains
radii (1 through 10) for personnel loss assessments; the second
provides radii (11 through 17) to assess equipment damage. The
eighteenth radius (last rad ius on the second card) is the civilian
col l ateral damage avoidance radius. The first card image of the
effects radii data set is a header card which is fol l owed by indi-
vidual effects radii cards for different yield/HOB combinations.
The last data card must be followed by a terminator card with an
“X” in Column 1.

Effects Radii Header Card

Column Entry

3-7 RADII

Individual Radii Cards

Col umn Entry

4-9 Yi eld of the weapon expressed in KT. Yield entries
must conform to those used elsewhere in the data.

11—14 Height of burst expressed in meters. Height of burst
entries must be cons i stent with those used elsewhere
in the data.

16-20 Effects radius , expressed in meters, which is asso-
ciated with immediate permanent casualties among ex-
posed personnel (Radius 1). If another criterion is
used, this rad ius , as well as subse quent entries on
these cards , must be consistent.

22-26 Effects radius , expressed in meters, which is asso-
ciated with immediate transient casualties among ex-
posed personnel (Radius 2).

28-32 Effects radius , expressed in meters , which is asso-
ciated with immediate permanent casualties among per-
sonnel in foxholes (Radius 3).
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34-38 Effects radius , expressed in meters , which is asso-
ciated with immediate transient casualties among per-
sonnel in foxholes (Radius 4).

40-44 Effects radius , expressed in meters , which is asso-
ciated with immediate permanent casualties among per-
sonnel in APC (Radius 5).

46-50 Effects radius , expressed in meters , which is asso-
ciated with immediate transient casualties among per-
sonnel in APC (Radius 6).

52—56 Effects radius , expressed in meters, which is asso-
ciated with i mmediate permanent casualties among per-
sonnel in tanks (Radius 7).

58-62 Effects radius , expresse d i n meters , which is asso-
ciated with immediate transient casualties among per-
sonnel in tanks (Radius 8).

64-68 Effects radius , expressed in meters , which is asso-
ciated with immediate permanent casualties among per-
sonnel in earth shelters (Radius 9).

70-74 Effects radius , expressed in meters , which is asso-
ciated with i mmediate transient casualties among per-
sonnel in earth shelters (Radius 10).

Equipment Rad ii Cards

Column Entry

2-6 Effects radius , expressed in meters , which is asso-
ciated with moderate damage to tanks (Radius 11).

8-12 Effects radius , expressed in meters , wh ich is asso-
ciated with moderate damage to wheeled vehicles
(Radius 12).

14-18 Effects radius , expressed in meters , which is asso-
ciated with moderate damage to towed artillery pieces
(Radius 13).

20-24 Effects radius , expressed in meters , which is asso-
ciated with severe damage to cargo helicopters , ran-
domly parked (Radius 14).
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26—30 Effects radius , expressed in m eters , which is asso-
ci ated with severe damage to radios and fire control
equipment (Radius 15).

32-36 Effects radius , expressed in  meters , whic h is asso-
ciated with severe damage to supply depots (Radius
16).

38-42 Effects radius , expresse d in meters , which is asso-
ciated with severe damage to surface-to-air missi les
(Radius 17).

44-48 Effects radius , expressed in meters , wh i c h i s asso-
ciated with the governing effect when considering
c iv i l ian  col lateral damage avoidance (Radius 18) .

Terminator Card -

Column En try

1 x
Subunit Breakpo int and Target Aggregation Card

The data entries on thi s card are used to define varied targeting
constraints. The last data card must be fol l owed by a terminator
card with an “X” in Co l umn 1.

Header Card

Column E~~~y

3-18 BREAKPO INT CARD

Data Card

Column Ent~~
2-3 Lowest priority of secondary target considered for

target aggrega tion when Blue fires on ~ed targets.

5-6 Lowest priority of secondary target considered for
target aggregation when Red fires on Bl ue targets.

8—10 Factor (in hundredths of CEP) required to assure
specified primary target coverage when Bl ue fires on
Red targe ts.

‘3-15

--5-
- . - 

— 

- - --I —~~~— - - -~~~~~~~ 
-5—-. — - -  - -~ -5 —-5——----



CAA-D-78-3

12-14 Factor (in hundredths of CEP) required to assure
specified primary target coverage when Red fires on
Blue targets.

16-18 Percentage of desired target (primary and secondary )
coverage , Bl ue f i ring on Red targets.

20-22 Percentage of desired target (primary and secondary )
coverage , Red firing on Blue targets.

24-25 Percentage of personnel in a Red subunit to remain un-
affected in order for the subunit not to be considered
combat ineffective.

27-28 Percentage of personnel in a Bl ue subunit to remain
unaffected in order for the subunit not to be con-
si dered combat ineffective.

30-31 Percentage of a population center that is an upper
limit for predicted numbers of civilians placed at
r i sk (Bl ue doctrine) .

33-38 Upper limit for predicted numbers of civfli ans placed
at risk by any one shot (Bl ue doctrine) .

40-45 Upper limit for cumulative num bers of predicted civil-
ians placed at risk in the combat sample (Bl ue doc-
trine) .

47-52 Minimum size of popul ation center to be considered
(Bl ue doctrine) .

54-59 Percentage of a population center that is an upper
lim i t for predicted numbers of civilians placed at
risk (Red doctrine) .

61-66 Upper l imit for predicted numbers of civilians placed
at risk by any one shot (Red doctrine).

68-73 Upper limit for cumulative numbers of predicted civil-
ians placed at risk in the combat sample (Red doc-
trine).

75-80 Minimum size of popul ation center to be considered
(Red doctrine) .
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Terminator Card

Column Entry

1 X

S~~p Flag Data Set

This data set is used to establish game stop fl ags when consider-
ing personnel losses , damaged equipment , and maximum numbers of
rounds fired. The first card is a header for this section of the
data ; and it is fol l owed by cards for personnel losses , combat in-
effective subunits , and expended rounds. The last data card must
be followed by a terminator card with an “X” in Col umn 1.

Col umn Entry

3-8 LOSSES

Personnel Losses Card

Column Entry

3-8 Maximum number of military personnel Bl ue may lose in
Zone 1 before stopping the game.

11-16 Max imum number of military personnel Bl ue may lose in
Zone 2 before stopping the game.

19-24 Maximum number of military personnel Blue may lose in
Zone 3 before stopping the game.

27—32 Max imum number of military personnel Blue may lose in
Zone 4 before stopping the game.

35-40 Maximum num ber of military personnel Red may l ose in
Zone 1 before stopping the game.

43-48 Maximum number of military personnel Red may lose in
Zone 2 before stopping the game.
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51-56 Max imum number of milita ry personnel Red may lose in
Zone 3 before stopping the game.

59-64 Maximum number of military personnel Red may lose in
Zone 4 before stopping the game.

Broken Subunits Card

Col umn Entry

3-6 Maximum number of combat ineffective subunits for Bl ue
i n Zone 1 prior to sto ppi ng the game.

9-12 Maximum number of combat ineffective subunits for Bl ue
in Zone 2 prior to stopping the game.

15-18 Maximum number of combat i neffective subunits for Bl ue
in Zone 3 prior to stopping the game .

21-24 Maximum number of combat i neffective subunits for Bl ue
in Zone 4 prior to stopping the game .

27-30 Maximum number of combat ineffective subunits for Red
in Zone 1 prior to stopping the game.

33-36 Maximum number of combat ineffective subunits for Red
in Zone 2 prior to stopping the game.

39-42 Maximum number of combat i neffective subunits for Red
in Zone 3 prior to stopping the game.

45-48 Maximum number of combat ineffective subunits for Red
in Zone 4 prior to stopping the game.

Expended Rounds Card

Column Entry

3-6 Maximum number of rounds Bl ue may expend before stop-
ping the game.

9-12 Maximum number of rounds Red may expend before stop-
ping the game.
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Term i nator Car d

Col umn Entry

1 X

Un i ts Data Set

This data set is used to provide input for the attrition of per-
sonnel and equipment in designated type subunits from the SUSF
prior to the employment of nuclear weapons. The first card is a
neader card which is followed by three subsets. These subsets
i dentify the model subprogram to be used and the types of subunits
and equipment to be considered for attrition. The first subset
consists of a sing le card. For the second subset , three cards de-
fine the types of subunits to be affected. Each card has an
allowable entry of 16 subunit types for either side--a total of 48
subunit types. The third subset data first defines the Bl ue
equi pment types considered for attrition--up to ten types. Then ,
a sim ilar definition is made for Red equipment where up to ten
types can be considered. The last data image must be followed by
two terminator cards--one with ‘X” in Column 1 and one with “END
DATA” in Columns 3-10.

Units Header Card

Column Entry

3-7 UNITS

Attn tion ~~~ r arn Su b set Car d

Column Ent~~
45-50 ATTRIT

Subuni t Identi fication Subset Cards

Col umn Entry

2-5 Subunit type i dentified for possible attrition of per-
sonnel an d equipment (subunit designators from SUSF).
Three cards are required.
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7-10 Same as above.

12-15 Same as above.

17-20 Same as above.

22-25 Same as above.

27-30 Same as above.

32-35 Same as above.

37-40 Same as above.

42-45 Same as above.

47-50 Same as above.

52-55 Same as above.

57-60 Same as above.

62-65 Same as above.

67-70 Same as above.

77-80 Same as above.

Factors Subset Cards

Factors Identifi cation Card

Column Entry

7 “B” for Bl ue or “R” for Red.

Equipment Identification Card

Col umn Entry

4-9 Equipment type identified for possible attrition
(equipment designators from SUSF ) .

11-16 Same as above.
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18-23 Same as above.

25-30 Same as above.

32-37 Same as above.

39-44 Same as above.

4 -51 Same as above.

53-58 Same as above.

60-65 Same as above.

67-72 Same as above.

Attr iti on Factor Car ds

Column Entry

6-12 Fraction of personnel to remain in specified subunits
in Zones 1, 2, and 3.

13-19 Fraction of personnel to remain in specified subunits
in Zone 4.

20—26 Fraction of first equipment type listed on equipment
identification card to remain in specified subunits in
Zones 1, 2, and 3.

27—33 Fraction of fi rst equipment type listed in equipmen t
identi fication card to remain in specified subunits in
Zone 4.

34-40 Fraction of second equipment type listed on equipment
i dentification card to remain in specified suDunits in
Zones 1, 2, and 3.

41-47 Fraction of second equipment type listed on equipment
identification card to remain in specified subunits in
Zone 4.

48-54 Fraction of third equipment type listed on equipment
i dentification card to remain in specified subunits in
Zones 1, 2, and 3.
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55-61 Fraction of third equipment type listed on equipment
identification card to remain in specified subunits in
Zone 4.

62-68 Fraction of fourth equipment type listed on equipment
i dentification card to remain in specified subunits in
Zones 1, 2, and 3.

69-75 Fraction of fourth equipment type listed on equi pment
identif ication card to remain in specif ied subunits in
Zone 4.

Up to two additional attrition factor cards mig ht be necessary to
match t he number of equi pment types li ste d for a side on the
equipment identification card. The second and third cards are
completed in tne same manner as the first. However , t hree car ds
or this type are required per side. When required to complete the
group, “l .OU’ must be assigned to the f i rs t  two data f ie lds  of
these type cards. Factors subset cards for Bl ue precede those for
Red.

Terminator Cards

Column Entry

1 X

3-10 END DATA

GASP IV Data Set

The GASP IV data set (32 cards ) is used to provide a computer run
i dentification , l imitations imposed by array size for certain
var i ab les , and a simu l ation stop time. Collection and display of
data in the form of histograms is also control l ed by entries in
this subset. Program changes are required to eliminate any of
these cards (References 2 and 9). Although Option “V ’ will sup-
press the printing of GASP IV summaries and histograms , data are
col l ected in several routines in NUFAM II. Thus , the follow i ng
cards and those shown in Table ‘3-1 are required.
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Card 1

Col umn Entry

1-1 2 Any title desired by the user.

16-20 Model number.

21-25 Numeric value of the month in which the simulation is
being performed.

26-30 Day of the month when the simulation is being per-
formed.

31-35 Year t he simulation is beiiig performed.

36-40 Num ber of simulations to be made in this execution.
Normally , “ 1” i s entere d i n Co lumn 40.

41-55 Read and print suppression keys (15). For NUFAM II
this entry shoul d be “~O ØøØØ~~Ø9999” . The first 11
digits are zeroes i ndicati ng to GASP IV the required
data types which are described below . The last four
digits--nines--denote that data types 12 through 15
are not used in NUFAM II.

Car d 2

Column Entry

5 This value prescribes the number of statistic sets to
be col lected for the histograms and is based on the
events desired. For NUFAM II , t he entry i s “6” .

10 This value prescribes the number of “queue time ” type
statistics to be gathered for the h i stograms. For
NUFAM II, this entry is “2” .

15 This value prescribes the number of histograms to be
reported. For NUFAM II , the entry i s “8” .

20 This value prescribes the number of parameter sE ts--a
feature not used in NUFAI’1 II. Therefore , this entry
is “u” .
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25 This value prescribes the number of tables to be re-
ported in support of the histograms. For NUFAM II ,
this entry is “1” .

Note: Based on the entries in Col umns 1-25 of the
second card , 27 GASP IV data cards are required for
entry after the second card in the subset. For NUFAM
II , there are six GASP IV data cards of type 3, two of
type 4, eight of type 5, one of type 6A , and ten of
type 6B. The formats for each type card are shown in
Table J— 1.

26-30 Number of random number streams. For NUMFAM II , this
entry should be “2” in Column 30.

31-35 Maximum number of events allowable in the queue at any
one time during the simulation. This has been previ-
ously tested with allocations for 300 and 500 events
using 5,000 and 10,000 words of core storage. For
NUFAM II , this entry is normally “400” .

36-40 Maximum number of attributes per event in the queue.
An attribute is defined as a variable associated with
an event. For WUFAM II , this entry is “21” .

41-45 Number ~of files in the queue. For NUFAJI II , this en-
try is “1” in Col umn 45.

46-50 Si ze of queue in terms of words for storing the data
generated during the simulation. For WUFAII II , thi s
entry is normally “9990”.

55 Number of derivative equations. Derivative equations
are not used in NUFAM II. This entry is “0”.

60 Number of derivative equations defining state levels.
Deri”ative equations are not used in NUFAM II. This
entry is “0” .

65 Number of state condition flags employed when using
derivative equations. Derivative equations are not
used in NUFAM II. This entry is “0” .

J-24



CAA-D -78-3

Card 30

Co l umn Entry

5 Event attribute to be used for prioritizing event exe-
cutions when multiple events are scheduled at the same
time . In NUFAM II , the type of event is used for exe-
cution ranking. The second attribute of an event de-
fines the event type; therefore , this entry is “2” for
NUFAM I I .

Card 31

Co l umn En try

5 Key for defining the priority specified on the third
card. For NUFAM II , enter “1” to specify that a low
val ue has high priority .

Card 32

Col umn Entry

5 Key for’ termination of the simu l ation. Use ‘0” to end
the simulation only at the time specified by the fir-
ing parameter card. Use “1” to end the simulation at
the time when any model-generated conclusion event
wou ld cause termination (e.g., insufficient warheads
or firing subunits , excessive numbers of civilians
placed at risk by side , a graphics i nterrupt) in keep-
ing with data on the firing parameter card.

10 Key for specifying statistics arrays in the program
during initial i zation. For NUFA M II , this entry is
normal ly “1” . Use “0” for not clearing the statistics
arrays prior to the accumulation of statistics. Use
“1” for clearing the statistics array s prior to the
accumulation of statistics.

15 Key for specifying the initializing target detection
time . For NUFAM II , this entry is normally “1” . Use
“0” to not initial i ze the target detection time prior
to the simulation.

- 
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20 Key for specifying the card type to be used in the
next simulation. This feature is not used in NUFAM
II. An entry of “a” is required.

26-30 Value to be used in initializi ng target detection
times. Because target detection time is now specified
on the firing parameters card , an entry of “0” must be
used for NUFAM II.

35-40 Ending time for the simulation. For NUFAM II , this
entry is normally “25.0” to constrain the simulation
to within a 24-hour period.

45 Key for initializing the event file. For NUFAM II ,
this entry is normally “1”. Use “0” to not initializ e
the event file prior to the simulation. Use “1” to
initial ize the event file prior to the simulation.

46-50 First random number seed for use in the GASP IV pro-
gram.

51-55 Second random number seed for use in the GASP IV pro-
gram.

Preplanned Target Cards

Preplanned targets as selected by the user are entered at this
point. All entries are right justified. Time entries exceeding
24.0 hours must be carried as a continuation , e.g., 26.0, 34.6
hours. One card is required for each preplanned target. The l ast
data card must be followed by a terminator card with an “X” in
Column 1. m e  terminator card is also required when preplanned
targets are not used.

Column Entry

1 Tar ’et side - “B” for B l ue or “R” for Red.

3-13 UTM gri d coordinates of the target l ocation.

23-27 Delivery system (designator from SUSF).
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29-33 Time at which the firing subunit is to be dedicated to
the prepl anned target and unavailable for other fire
missions.

35-39 Earliest permissible firing time.

41-45 Latest permissible firing time.

47-53 Target distance from FEBA (for MSD purpose) expressed
in meters.

Terminator Card

Column En try

1 X
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Table J-1. Type Entries for GASP IV Data
(cards 3 through 29)

Data Data col umns

type 1-5 9-19 25 28-30 34-35 38-40 46-49

TYP 3 1TGTO NUM
TYP 3 2FIRE NUM
TYP 3 3FLEE NUM
TYP 3 4EVTS NUM
TYP 3 5FIREQTIM
TYP 3 6FLEEQTIM

TYP 4 1FIREQTIM 0.0
TYP 4 2FLEEQTIM 0.0

TYP 5 1TGTO NUM 24 0.0 1.0
TYP 5 2FIRE NUM 24 0.0 1.0
TYP 5 3FLEE NUM 24 0.0 1.0
TYP 5 4EVTS NUM 40 0.0 10.0
TYP 5 5FIREQTIM 24 0.0 1.0
TYP 5 6FLEEQTIM 24 0.0 1.0
TYP 5 7FLEE8B 24 0.0 1.0
TYP 5 7FLEE8R 24 0.0 1.0

6A TYP6A IEVENTS Q 10 2 0.5

TYP6B 11PFIRE LV 0 0 0.0 50.0
TYP6B 22IMTGT EV 0 0 0.0 50.0
TYP6B 33TGTO LV 0 0 0.0 50.0
TYP6B 44FIRE EV C) 0 0.0 50.0
TYP6B 55FLEE EV 0 0 0.0 50.0
TYP6B 66FL-1 EV 0 0 0.0 50.0
TYP6B 77FL-2 EV 0 0 0.0 50.0
TYP6B 88FL-3 EV 0 0 0.0 50.0
TYP6B ‘~9FL-4 EV 0 0 0.0 50.0
TYP6B 1OTALL EVTS 0 0 0.0 50.0

J -28

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ 
- — -..

~— — ~~~~~~~~~~ - ___________ -~ -.w



CAA-D-78-3

APPENDIX K

NUFAM II RUNSTREAM (UNCLAS S IFIED SAMPLE )
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GLOSSARY OF TERMS

1. ABBREVIATIONS , ACRONYMS , AND SHORT TERMS

APC armored personne l carr ier
CAA US Army Concepts Analysis Agency

CEP circular error probable

DGZ desired ground zero

FEI3A forward edge of the battle area

FORTRAN Formula Translation (a scientific programing
language for computers)

HOB height ( depth) of burst

K thousand

km kilometer

KT kiloton

MSD minimum safe distance

ODCSOPS Office , Deputy Chief of Staff for Operations
and Plans

UTM universal transverse mercator (grid)

2. ADDITIONAL TERMS USED IN THIS DOCUMENT

AGZ actual ground zero

CL center of detected target location

C1 center of estimated target location

CR1 cathode ray tube

0 distance between CT and GZ

GZ estimated ground zero

P0K percent of knowl edge
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POM preclusi on-oriented targeting method

POPOATA population data file

POTA probability of operational target acquisiti on

Re radius of effect

Rt radius of target

TANREM Tactical Nuclear Requirements Methodology Study

TLE target location error

X normal distance from GZ to Y

Y line connecting intersections of circles having
Re and Rt

3. MODELS , ROUTINES , AND SIMULATIONS

AGZPL OT Actual Ground Zero Pl ot Routine

DETGTPLOT Detected Target Plot Routine

FORECAST II Fl exible Operational Re solution of Combat Air ,
Strategic and Tactical Model II

FUNTAR Fi re Unit/Target Acquisition Routine

GASP IV General Activity Simulation Program IV

NUFAM II Nuclear Fire Planning and Assessment Model II

NUREM II Nuclear Requirements Methodology II

NUREX Nuclear Requirements Extrapolator Model

POPPLOT Popul ation Center Plot Routine

SUSF Subunit Status File Routine

TARTARUS IV A theater-level , computer-assisted war game

ICR Target Coverage Routine
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