L/

| “AD=A050 573 BOEING CO RENTON WASH TRANSPORT DIV F/6 15/7
DEPLOYMENT FORCE REQUIREMENTS TIMELINESS OF ACTION IN LIMITED W==ETC(U)

UNCLASSIFIED




g Y S A TR e o Ao s s R MR e
Py . 3 ) Lkt TR
. M o 13 sy
> .
b
A
v 4 ! i
P
{ -
i .
i
i

SEATTLE, WASHINGTON

BISTRIBUTION 514 UNCLASSIFIED
Approved for public o ; ‘ Zo M ARTYY IR N R A b g
i, % .1.-" .-“‘_‘uf"‘lj‘ ;: ‘

1
!

’ . ’ T 1 |
Distribution Us i |

.

o o
B i B B s, g




GENERAL INSTRUCTIONS

Give this data only to confidential-cleared persons who
“need to know.” Keep a properly filled-out HAND RE-
CEIPT form affixed inside the cover sheet at all times.

To transfer responsibility for this data obtain a signed
RECEIPT (original), or exchange the data for the
RECEIPT which was signed to obtain the data. Each
time a RECEIPT is taken, remove the NOTICE copy

NOTE to filekeeper: Keep the latest NOTICE copy in
a tickle file. Once a week: (a) Use the tickle file to loca
any data which has been routed from file, and for whi

a NOTICE copy has not been received during the week.
(b) Record this locating action on the reverse side of
the NOTICE copy.

Misplaced data shall be reported to supervision by the

underneath and send it to the filekeeper so that the move- last person to sign a RECEIPT.

ment is on record with the regular file location.

DETAIL INSTRUCTIONS
A. CONFIDENTIAL MATTER HAND RECEIPT—FORM BAC 3316A. |

1. “Filekeeper’s” Name: Print name and address of the person who requested issue of the data to his file. (When
data is routed from the CCS, enter “Classified Control Sta. ” until such time as “Request for Issue” is made
by the file location to which the data is being routed. Also see part B-2 following.)

2. “Data Identification or Reference No.” and “Issue No.” Copy these entries from the data.

3. “Classified Control Sta. —___”: Enter the CCS serving your department, (“6-1100” identifies the Contract
Administration CCS, “6-7000” identifies the Engineering Division CCS.)

4. The Receipt copy shall go to the person giving up the data, and is the standard evidence that responsibility for
the data has been transferred.

5. The Notice copy shall go to the “filekeeper” (or his delegate), who must keep a tickle file for locating data when
it is routed from file or loaned to another person prior to its return to file.

6. The CCS Hard Copy shall be used to record the issue of data to a file, and to indicate the chain of transmittal of

lE the data. The CCS Hard Copy shall always be sent to the CCS.

r B. RELEASE OF NEW DATA.

1. Assemble all copies under one cover sheet, and affix a Hand Receipt form.

2. On the receipt form: In the upper left-hand corner enter the name and address of the person who will follow up
] on location of the data while it is in approval routing channels. In the “Issue No.” space enter “vellum,
3 pages” or “ copies,” depending upon the nature of the data.

3. After final approval of the data, route it to CCS for issue of each copy.

C. TO WITHDRAW DRAWING OR DOCUMENT VELLUMS from the central -vault, and to transfer them
subsequently to another person, use the Hand Receipt form. If the group withdrawing the vellum has adequate
storage facilities, the data may be issued by using the CCS Hard Copy.

D. CAMERA FILM AND ITEMS OF MATERIAL shall be transferred by use of procedure maintained by the groups
responsible for issuing and storing the matter.

E. IF A VELLUM, OZALID, NEGATIVE, or other copy is going to be renumbered or partially destroyed, notify
CCS by Action Memo in order to preclude inadvertent “loss” of copy.

F. CONFIDENTIAL LIBRARY DATA may be obtained from the Engineering Division Classified Data File by
signing a Hand Receipt. Daily delivery and pickup service is provided within the Engineering Division by the
Classified Data Files. If the person withdrawing the data is not on the list of those delegated to monitor “need-to-
know”, the Classified Data File shall notify the user’s group to enable monitoring of “need-to-know”. When libraty
data is required for more than a day, it may be temporarily issued (for accountability purposes) to the user’s file or
to his group file by using the CCS Hard Copy.
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TRVOYTY

INTRODUCTION

At the beginning of a limited war the aggressor has the advantages of surprise
and force superiority. The survival of an attacked country depends upon its

immediate and sustained response.

When a friendly country is invaded, the United States, in its efforts to

contain the encroachment of Communism, is invariably faced with two questions:

(1) How much force is required to stop the aggressor

(2) How soon is that force needed

It 1s the purpose of this document to show & method by which these questions

may be answered.

SUMMARY

In the past, sizeable defensive aid to distant countries has, of necessity,
been somewhat slow. The transportation of vast quantities of men and
material is time consuming. This gives an attacker a larger advantage than

he would have if the distance or the time were reduced.

The size of the military force required to contain an aggressive action

determines the amount of deployment capability that must be applied.

The speed with which a deterring force must be delivered determines the method

of its delivery.

Several methods are available which allow determination of the force size

and delivery speed required to halt an aggressor.

T0 1544 L-R)
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The methods include:

(1) The physical enactment of & complete war game.
(2) Averaged estimates taken from several experts.

(3) An examination of history extended into the future.

(4) A combination of one or more of the above.

Each of these methods has the common shortcoming of being only an estimate,

Method (1) has the added disadvantage of being extremely costly.

Boeing has developed & simple war gaming method which combines the advantages

of being free of opinion, low in cost, and historically accurate. The method
has been applied to six limited war situations. The results are applicable

to the time period 1965 - 1975.

The war gaming method was applied to the Korean War and was found to closely
duplicate history regarding the actual penetration achieved by the North

Koreans in the initial phase of the conflict.

Consideration of the many factors involved in the overrunning of an invaded
country led to the establishment of two basic factors. The length of a war
is determined by the number of casulaties either side can sustain without

collepse or the time taken by the attacker to advance and occupy a country.

The casualties sustainable without collapse are a function of original force

size and the daily attrition rate.

The force ratio (attackers/defenders) which exists at war's beginning is there-

fore of primary importance,

TO 154 L-R)
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Since aggressors do not normally attack except in the possession of numerical

superiority, the defenders will normally lose through casualties,

Considering men and fire power as force, it follows that if the defenders
may be supplied with sufficient force to offset the initial force ratio

advantage of the attackers, the result will be stalemate.

The timeliness of augmentation of defense forces is dependent upon the length
of time which can expire before the defense force collapses through casualty rate

or the time taken for the attacker to overrun the country.

Both the latter times are a function of the originally mentioned force ratio

(attackers/defenders).

These items can be calculated with the aid of force figures and terrain maps.
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METHOD OF ANALYSIS |

In any conflict there are several conditions that limit the length of the war:

(1) the physical size of the country

(2) terrain of the country

(3) area of major population

(4) transportation system of the country

(5) the ratio of the size and strength of the attackers to that
of the defenders

(6) the collapse of either armed force because of extreme

casualties

Items (1) through (4) can be determined from any good map but the time in
vwhich an aggressor could overrun the country or the major population areas is

dependent on items (5) and (6) in addition to the other items.

Therefore, the rate of advance or the distance advanced in some time is

determined as a function of the force ratio (attacking force to defending
force), considering the terrain imvolved, the time it would take an aggressor
to overrun a country can be determined. An attrition rate can then be applied
to the attackers and the defenders and the force ratio can be varied with
time. The defensive force can be varied by augmentation with outside forces,
thereby changing the force ratio and consequently the distance advanced by the
attacker., Application of the attrition rate to both forces allows the
casualties to either side to be determined at any time. By setting some un-
acceptable casualty level, the time when that level is exceeded can be

determined.
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DEVELOPMENT OF METHOD

The War Gaming Handbook (Reference A) shows rates of movement, for dismounted
troops, over various types of terrain for different force ratios. Terrain
types are divided into four main classes as described in Table I. The rate
of advance, for dismounted troops, is compared to force ratio in Figure 1.

Each of the four terrain clesses is used in this comparison.

Limitations

The movement rates and force ratios, as presented in the War
Gaming Handbook, are for forces contacting in individual
engagements rather than application over a whole front, or

as in this study, as a steady rate of movement.

The movement rates are modified in the Handbook for the
conditions of day and night, road and cross country, haze,
fog, artillery fire, air strikes, terrain, soil, vegetation,
etc., and are dependent on a random number. The rates pre-
sented in Figure 1 are for dismounted troops moving across
country during daylight for the most expected value of the

random number.

The force ratio must be modified by applying a rate of attrition to both forces
to determine the effect of time. The Army's Staff Officers Field Manual
(Reference B) presents the daily personnel losses as & percentage of their
strength for various types of operation. Table II shows the daily losses for
ettackers and defenders for different operations and the ratio of attackers

losses to defenders losses. The ratio of losses is fairly constant, varying

70 1546 L-R)
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TABLE I
TERRAIN TYPES
TERRAIN TYPES DESCRIPTION
A Contour interval varies from O to 100 meters

per kilometer. Permits maximum cross country
rates of movement.

B Contour interval varies from 100 to 200 meters
per kilometer. Small hills and gentle slopes
cause slight reduction in cross country speeds.

c Contour interval varies from 200 to LOO meters
per kilometer. Has sufficient contour variance
to cause a significant slowing of cross country
movements.

D ‘ Contour interval from 400 meters and over per
kilometer. Not suitable for track or wheel
vehicle movement.

0 154 1)
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TABLE II

DAILY PERSONNEL LOSSES AS PERCENTAGE OF STRENGTH

(Reference:

General Type of
Operation for
Whole Forces
Meeting Engagement
First Day

Position - Succeeding
Days

Fortified Zone -
First Day

Fortified Zone -
Succeeding Deys

Pursuit

Retirement and
Delaying Action

Inactive Situations

Division in Contact

Attack Defense
2.7 1.8
b1 2.2
2.2 1.3
6.6 3.5
3.5 1.9
1.6

1.0
1.0

FM101-10 Part I, p. 46)

Loss Ratio
Attack
fense

1.50
1.86
1.69

1.89

1.84

1.60

T0 154 L-R)
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from 1.6:1 to 1.9:1 (attackers loss: defenders 1oss), Since the losses pre-
sented are for divisions in contact and do not consider the units in the rear,
a ratio of 1.7:1 will be used as an average to determine the attackers losses.
The defense losses vary from 1.0 to 3.5 percent per day. Since these defense
losses are for divisions in contact an average loss rate of 1,0 percent per

day will be assumed to allow for days when no contact is made.

Limitations

The loss table used in (Reference B) is for short period estimates
(5 days or less). In this study the losses are applied over long
periods of time. The table was used only to obtain a ratio of
attacker losses to defenders losses and as & gulde to obtaining
the defenders loss rate per day. Instead of determining losses for
each engagement (not a compiete war game), the losses were averaged

over the whole period of conflict.

An equation was developed to give the force ratio at any time:

r = Ar- (1.7) (.01)Drty
¥ Dy - (.01)Dyty

Ty

F_ = Force ratio at time x

A1 = Initial attacking force size
Dy = Initial defending force size

ty = Any time x

The force size is expressed as a number of men, The number of men used in
the force ratio need not be the actual number of men that one side or the

other has, but should be increased by its relative effectiveness when

0 1546 L-R3
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compared to the other force. For example, when the Korean War started the

following personnel and heavy fire power was available to each side:

North South

Korean Korean Ratio
Personnel 135,438 98,000 1.b4:1
Artillery T28 91 8:1
Anti-Tank Guns 504 140 3.6:1
Mortars 1,930 609 3.2:1
Tanks 150 o) 00:1
Artillery, Mortars 3,312 8ko L1

and Tanks

Although the personnel ratio is only 1.4 to 1 the North Koreans were better
trained (wany being veterans of the Chinese Army) and better equipped (with-

automatic weapons). The result was that the North Korean solider was probebly

worth two or three South Koreans, giving a& personnel force ratio of 3 or 4 to

1. As shown, the ratio of heavy firepower was 4 to 1, giving the North
Koreans approximately a 4 to 1 force advantage even though the actual
personnel ratio was only 1.4 to 1,

Ar - (1.7)(.01)D1t

The previously mentioned formula Fx =
Dy - (.01)Dsty

X gives the

SR’ o

variation of force ratio with time assuming no forces are added to either

side *
Fbm :3///
Ratio

-rl"ll —_—
Where Fy is the initial force ratio (A1/D1)

TO 1544 L-R2

| NO. D6-9603

_BOEING
l PAGE O




The formula can be expanded to show the effect on the force ratio of augmenting
the defending force with outside help, If time (a) is the first arrival of

the augmentation and time (b) is the last arrival of the augmentation, then:

F o= M- (.017)Dst, _ A

. Dy - (.01)1311;ll D,
R (.o17) (pg + hgg) (ty - ta) ik

D, - (.01) (D1 + 92?) (tp - ta) Dy,

Daug = Defenders augmentation
Only half of the augmentation is assumed deployed during the period ta to ty,

on the average. The force ratio for any time (x) beyond time (b) is then:

F = A - (.017)(D1 + Daug)(ty - tb)
X Tg = (.01)(Dp * Dayg)ty = tp)

Augmenting the defending force lowers the force ratio:

e .EL—,‘<<
Ratie
Fb
' Time —

The shape of the curve beyond time (b) depends on the amount of augmentation
provided, If a small augmenting force is applied the force ratio will continue

to increase. If a large augmenting force is applied the force ratio will
decrease,

The amount of augmentation added to the defending force will be measured as

a percentage of the initial attacking force,

TO 1548 L9
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CONFIDENTIAL

It should be noted that the attrition is applied to the initial force in the
above formulas and not to the force remaining. This results in & small error
which is not worth considering in view of the amount of simplification applied

to the rest of the method.

The force ratio with time having been defined, the ground lost or distance
penetrated can be determined. Using a Class B terrain from Figure 1 as an

average, the following equation results:

distance in meters = (200F - lOO)(fime)

distance in nautical miles = (,0054)(200F - 100)(time)
= 1,296 (2F - 1)(aays)

Substituting for force ratio, F:
with no augmentation
distance = 1.296(Fy + Fy - 1)tx

with augmentation:
distance = 1,296(F, + Fy - 1)tq + (Fq + Fy - 1)

(ty = ta) + (Fy + Fx - 1) (ty - tp)

The distance penetrated, for other terrain classes, may be determined by
multiplying the distance for a Class B terrain by & rate of advance ratio
| determined from Figure 1. If a highly mobile war, such as World War II's
North African campaign, is assumed, then the Class B terrain distance can be

adjusted, Table III.

™ 1546 L)
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TABLE III

RATE OF MOVEMENT IN KILOMETERS PER HOUR; DAYLIGHT/DARKNESS

Terrain e Class A Class B Class C
Troop Trucks 20/10 10/5 5/k
Truck Drawn Artillery 20/10 10/5 5/k
Light Tank 20/10 15/5 5/k
Armored Personnel 20/10 15/5 s/u
Carrier

; Self Propelled 20/10 15/5 5/k4

: Artillery .
Tractor Drawn 12/5 5/h 5/4
Artillery
Medium or Main Battle 16/6 10/k 5/k
Tank

TO 154 L-R)
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RESULTS

An examination may now be made of the effect of deployment time and rate,
for various levels of augmentation, on the penetration distance achieved

by an attacker, for differing force ratios. Figs. 2 through 4 present

the time and distance plots for initial force ratios of 2 to 1, 4 to 1,

and 6 to 1. Augmentation of 10, 25, and 50 percent of the initial attacking
force was considered. The augmentation was assumed to commence arriving

at D + 3 days (where D = beginning of war). The deployment period was
determined as 5, 17, and 27 days. Figs 5 through 9 present the casualty
rates for Figs 2 through 4. Cross plots were made of the casualty rate
curves for a casuslty level of 40 percent (RefC) for attacker and defenders 9
Figs. 10 through 12. These determine the augmentation that must be applied
for both sides to reach the 4O percent casualty level at the same time.

If more augmentation is applied the attackers will reach the unacceptable
casualty level before the defenders. A 60 percent casualty level was
determined for a 4 to 1 force ratio.and was found to result in the same
augmentation level requirement as at 4O percent casualty level. The
augmentation required for equal casualty level at equal time is independent
of the deployment period. The avgmntation requirement is dependent only on
the initial force ratio. Fig. 13 shows the time when the 4O percent casualty
level is reached as a function of the force ratio and varying deployment
periods for the augmentation commencing at D + 3 days. The time at which
the 40 percent level is reached is approximately 4O days (+10 days, - 2 days)
vhich should be expected as the assumed loss rate was 1 percent per day for

the defense.

TD 154 L-R3
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In Figs. 14 through 17, the effect of varying the starting time of the
deployment was examined for the 4 to 1 force ratio. Figs. 16 and 17
demonstrate the fact that the augmentation required for equal casualty
level at equal time is independent of the time the deployment starts.
Fig. 18 illustrates the effect of the deployment initiation time and
deployment period on the time when the unacceptable casualty level

(40 percent ) is reached.

In order to give more flexibility to the variation of deployment initiation,
deployment time and force augmentation and their effect on penetration distance
and time, Fig. 19 with overlays A and B was developed from the data used in
the 4 to 1 force ratio plots. When compared to the other force ratios, it
checks to within about 10 percent of the calculated values. Overlay

A is positioned on Fig. 19 at the time when the augmentation first arrives
(vhen the deployment is initiated) with the O percent curve tangent to the
desired initial force ratio. Overlay B is positioned on overlay A at the time
the deployment is completed with the O percent curve tangent to the desired
percent augmentation on overlay A. The penetration distance versus time

can thus be determined for variations in deployment time, force ratio, and

augmentation.

Fig. 20 summarizes the augmentation required for various force ratios, as
determined by Figs. 10, 11, 12, 16 and 17, for both attacker and defender

to reach an unacceptable casualty level at the same time. Also shown is a

curve based on an analysis of the Korean War, Page 18, in which augmentation was
30 percent greater than for both sides reaching the casualty level at the

same time.
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It has been determined that the force augmentation is independent of time and
dependent only on the initial force ratio. The timing of augmentation of the
defense force depends on the time it takes the attacker to overrun (a) the
country in total or (b) the major population, industrial and agricultrual
areas of the country or (c) the time when an unacceptable casualty level is
reached by one side or the other. The time when the unacceptable casualty
level is reached has already been examined in Figs. 13 and 18. An examination
of six countries to determine the time required for an attacker to overrun
these countries follows. Since the unacceptable casualty level is reached

in 40 to 50 days the countries will be examined for penetration out to

60 days. Table IV presents the six countries considered and a short

scenario for each. For the purposes of this study, scenario is interpreted

as meaning all the background information for a given war situation at war's
beginning. The following list identifies the figures which show the penetration
distance for various force ratios, the figures which show terrain and the

figures which show road and rail systems.

Figure Number

Terrain Road and Penetration

Class Rail System 2:1 bl 6:1
India 21 22 23 24 25
Iran 26 27 28 29 30
Korea 31 32 33 33 3k
Thailand 35 36 37 38 39
W. Germany wo L/ 1 k2 43 Il
Venezuela 45 L6 47 49 50

Venezuela was also examined at a 3.3 to 1 force ratio (Fig. 48).
Table V presents the force required and time limit for the six countries

using the scenarios of Table IV,

1/ not included, to be furnished later
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COMPARISON OF METHOD WITH THE KOREAN WAR

to augment the South Korean force.

was reduced by a factor of 0.5.

The validity of this method of war gaming was confirmed by checking it against

the initial phase of the Korean War, where the United Nation's deployed forces

The following data were obtained from a book (Official U.S. Army History of
the Korean War),titled "South to the Naktong North to the Yalu," by Roy E.
Appleton. The initial force ratio was 4 to 1 as previously developed on
Page 8. The United Nations augmentation was 44% of the initiel North
Korean force (assuming & 1 to 1 force effectiveness between the U.S. and
North Korean forces). Fig. 51 shows the buildup of U.N. forces compared to

time. Fig. 52 shows the front at various times, the Pusan perimeter being

1/

reached in 41 days. Applying the above data and using Fig. 19 = the front
line positions were determined for various times (Overlay A, Fig. 52).

; The calculated penetration agrees very closely with the actual front line
positions. Therefore, it was assumed that the simplified war gaming method

developed in this document is valid for limited war situations.

1/ The penetration distance read from Figure 19 was cut in half because the
rate of advance used in Figure 19 is based on a daylight rate applied
for the total day and it was assumed that there would be some days when no
advance would take place due to regrouping, resupplying, consolidation, and
mop-up operations. Therefore, the penetration distance shown by Figure 19

TD 1546 L-R3
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CONCLUSIONS

Force and Time Requirements

The augmentation force required in the event of a limited war is dependent

only on the initial force ratio (attackers/defenders at onset of war),

The augmentation is independent of the initiation time of deployment and the

period of deployment. The timeliness of any augmentation force depends on

twvo factoras. Those factors are:
(1) How long it will take an aggressor to overrun the

attacked country

(2) When the defending forces will collapse through

reaching an unacceptable level of casualties.

The length of time required to overrun a country is related to the attacked

country's size and must be determined by a map exercise.

A defensive force collapses in 40 days if some augmentation of force is

not provided, and if the unacceptable casuslty level is 40%. (See Table V)

Method of War Gaming
l. The simple var gaming method developed appears to provide a reasonable
means of determining the effect of augmentation and deployment time
for known initial force ratios. This conclusion is supported by the
application of this method to the Korean War. It may be that the
basic data used to develop the simple war game method was also based on
the Korean War. Then the extrepolation of the method to other limited

wars becomes questionable.

TD 1546 L-R3
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2. The method is valid only for the initial phase of a var, up to the time
an aggression is halted or contained. It does not allow for aggressive

action to drive the aggressors back to the initial frezc.

3. This method does not allov for any sugmentation applied tothe aggressors.

k. The method does not allov for the effect of obstacles (iivers), air
strikes, weather conditions, etc. These may be accounted for by

varying the rate of advance.

S. The method is dependent on the initial input, the effective force
ratio between the two forces. This may be est!mated by examining
the personnel ratio, firepower ratio, and armor ratio of the forces.

(see Page 8).

T0 154 L3

soemwe | 06903 >
l PAGE 20

$-7000




REFERENCES
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C. War Gaming Handbook, Figs 28-1 and 28.3 show that infantry attackers
break at 30 percent casualties and the defense breaks at 40 percent.
Artillery breaks at 60 percent casualties and armored breaks at 67
percent. For the purposes of this study both defenders and attackers

are assumed to break at 4O percent casualties.
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