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REGIONAL RIVALRIES AND NUCLEAR'RESPONSES

INTRODUCTION

In considering_the possible role of nuclear weapons possessad by new
nuclear powers, a useful first step is to identify the incentives for acquiring--
or possibly even usiﬁg—fsuch weapons. An examination of the situation in many =
countries fhat are candidates for such acquisition suggests that regional con-
cerns usually dominate. However, whatever the parochial natﬁre of the incen—
tives, tﬁé acquisition--and even more the use--of nuclear weapons would have
worldwide repercussions. Seve:al recent analyses of the proliferatidn.problem

have examined these.* Less attention has been devoted to the tighter process of

actions and reactions within a region. This study considers 3 regions: the

Arabian Sea=-Iran-Pakistan-India; Northeast Asia--PRC-Korea-Japan; and the South

China Sea-~Taiwan~PRC~ASEAN (with focus on the Philippines)-Australia. Regions

‘are, of course, not isolated from the larger world and some cbuntries have an

impact beyond a single region. This is most obviously true of the great powers.
But Japanfé interactions in the South China Sea and beyond are almost as critical
as in Northeast Asia; similarly, India's actions impact strongly on Indonesia and

the ASEAN nations; Iran is being watched by Arab neighbors to the west, . However,

: . <
the focus here is on regional interrelationships, with the larger-interactions

touched upon only lightl&.
Attention is focused on the particular circumstances facing each country,

how these might influence the decision to acquire nuclear weapons, the kind of

*For example, H. S. Rowen, "Life in a Nuclear Crowd,”" in A. Wohlstetter et al.,
Moving Toward Life in a Nuclear Armed Crowd? Los Angeles: Pan Heuristics, April
1976; and Lewis A. Dunn and Hermann Kahn, Trends in Nuclear Proliferation 1975-
1995, Croton-on-Hudson, N.Y.: Hudson Institute, October 1975. Both reports
prepared for ACDA.
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weapons systems that might be acq&ired, possible types of weapons deployment
hoth for deterrence or possible actual use,rthe impact on regional security of
weapons acqulsition, and the policies that might'be adopted by states in the
region and by the United States to deter acquisition and to mitigate the conse-
quences if acquired. ' | - -
The combinations of technological, economic, and political factors rapidly °
grow unmanageable as one moves from some known and ﬁany imperfectly known facts
about the present situation. We have avoided extending these speculations muﬁh
beyond the time period where we have evidence.on-which estimates or extrapola-

tions can be made-~in general the late 1980s.

. Bryan Jack
Zalmay Khalilzad
Beverly Rowen
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II. THE SOUTH KOREAN CASE: A NUCLEAR WEAPONS PROGRAM
EMBEDDED IN AN ENVIRONMENT OF GREAT POWER CONCERNS

¥ OVERVIEW

From a security perspective, the stability within a region denotes a hal-

"ance of military power among adversaries such that the advantages to any country

of not threatening or launching an attack--nuclear ot nonnuclear--outweigh those
of attacking in response to a wide range of shocks or disturbances. This involves
a comparison between "doing nothing” and "doing something' when such disturbances
occur. More precisely, it implies acting in a manner that is less aggravating to
other nations in the region than was the disturbing action. However, doing
nothing may cause a serious deterioration in a country's military or political
posture and short of actual conflict, a perception of an unfavorable trend in
power might induce political responses that unsettle relations within the region.

History, geography, present political alignmeﬁts, and military capability
all affect regilonal stability. In considering the possible role of nuclear

weapons for countries that do not jet have them, the first atep is to identify

the incentives for acqu =0} g8ibly even using——such weapons.

In Northeast Asia, the Republic of Korea has given various indications
: —

that it might seek nuclear weapons. However, thg_}mpact of any program of

nuclear weapons development on its neighbors—-particularly on Japan—-wo&ia affect

e TR

regional stability and the delicate political balance between the U.S., Japan,

the USSR and the PRC. Furthermore, 1f its action induces Japan to acquire nuclear

-~ e st msmre———

explosives, it would affect various balances throughout the world. Given this
P e T
danger, it is important to examine briefly the elements of stability as they apply

generally and to Korea specifically.
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It should also be noted that regional stability is typilcally defined in
termg of power relatioms among neighboring countries, but there can bé disagree-
ment about which nations are percelved to be actors in a region. The United
States, which is normally not thought of as an East Asian power, is very definitely
a Western Pacific power and therefore bound to be concerned in developments taking
place in the region, or at least in its offshore areas. And the Soviet Union,
with the industrial development of Siberia, the prospective completion of a
sacond transcontinental railroad,kand its naval expansion in the Pacific, is
certainly no longer a European or continental power. The role the Soviet Union
and the U.S. choose to play bears importantly on the balance among the countries
in the region. | |

In the future, a marked reduction in Sino-Soviet hostility might be a con-
dition for permitting Chinese_moves against Taiwan and elsewhere in Southeast
Asia. Turthermore, the breaking of relations between the U.S. and Taiwan could
have an even greater destabilizing effect on events and ac;ions to thg north.

(In terms of rggionél stability, the sets of countries considered. in Volumgs‘I

. and IIL of this study are effectively two halves of a single ant Aslan reglon—-
but too much complexity is introduced in a detailed consideration of more than
four or five nations simultaneously.)

Througliout this study, the Soviets have been treafed as the disrupting
rather than the stabilizing force. 1In fact, this may not strictly be true. _The
Soviets have in the past behaved relatively responsible with respect to Qpreading
the capacity to make nuclear weapons (its nuclear help to China aside). They may
well continue to do so. Tﬁere is no evidence to think that they will failuto do
all in their power to inhibit overt spread of nuclear weapons. But there is
good reason to believe that their words and possibly some actions may not be

consistent with the general thrust of their foreign policy.

II-4
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weakening of the U.S.~ROK defense agreement have been viewed as deatabilizing by
-—___.—_—.M‘——W )

o

First of all, stability is enhanced when it is perceived that a confliect if
initiated is likely to extend over a considerable period of time. The need to
risk all on a single act of belligerency ié likely to produce rash declisions of
far-reaching consequence. In a nuclear context, this means that‘the ability to

mount or to defend against an initial attack is not enough. For stability,

political cohesion, size of country, and industrial strength generate forces

that can be mobilizedin the long run. The other actors in Northeast Asia~-Japan,

the PRC, USSR and the U.S.--meet these criteria for the promotion of regional
stability; neiﬁher North nor South Korea do. |
Regional.atability is strongly influenced by the nature of the alliance
ties. Viable ones benefit not only the formal members of the alliance but fre-
quently and to varying degrees nonmembers both friendly and unfrieﬁdlﬁ. frobably

the msot important factor in causing countries within the region to move toward

and possibly to acquire nuclear weapons is_the lowered confidence 'in outside

guarantees and the weakeni_g cf their alliéggﬂ_zies. This is most cbviously true

e
e ———

of the ROK. The announced withdrawal of U.S. troops and the consaquent perceived

the Koreans. Nonetheless, there are powerful internal forces working against

these shifts as well as for them, suggesting that several alternative patterns
that could emerge in the next decade need to be considered.

The first possibility would be more or less an extension of present rela-
M.‘ .

i

e —

tionships. Bilateral ties would continueﬂggggggn,nhg U.S8. éﬁiaffPan and Koreaw-—

W .
as well as with Taiwan, the Philippines and Australia--at a level that provides

s

each with a sufficient sense of security in the Western Pacific. This is not

i

to suggest that these ties would again be as robust as they had heen prior to
U.S. withdrawal from Vietnam; only that at each point in time, doing nothing to

change existing ties would appear preferable to changing them. In particular,

IT~-5



this presumes that neither China nor Russia would behave sufficiently aggressively
to arouse further acute apprehensions and bring about a structural shift. China,
as well as the United States, might exert pressure to quash any moves toward

acquisition of nuclear weapons. Japan would continue its economic ties with the

~ ROK, possibly based on warmer political relations than exlst today, and would

assume a broadening political role throughout the region. With this evolution

~iE_EB possible that no country in the area with the potential to develop nuclear

e A,

e e rrtarmcmre P ——

weapons would do more than shorten the lead time for such a program and that such

———

a climate would forestall moves by the ROK in particular. From the U.S. point of

-

Qg S

view——and probably from that of most of the other nations-~this might be the most
desirable course; however, its likelihood is now in question.

h The second pattern is one that has been oidely predicted and underlies much
of the analysis in theee secrions. This rationale foresees thet Korea and man&,

perhaps all, of the countries that have the rechnical capaciﬁy to do so would move
r_,_...—-—— W

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

ble of carrying nuclear weapons, and even, possibiy, by dolog preliminary ﬁeapons

— v sty S

design and basic research om imploeion.* They would do 80 becauee 1t would be
geslagn ale

permitted by the international rules for the use of nuclear energy. Some analysts

have also predicted that several countries would go ahead'and aequire weapons . **

e ———

%—"———-n_,,____.,...—
Such a pattern is predicated on the reduction of U.S. interests in armed forces

being deployed to East Asia and the Western Pacific. Under such circumstances,

a crisis in the region, or even outside the region, say in the mid to late 19805,

/._..---—'*" ~~~~~ S——

* A, Wohlstetter et al., Moving Toward Life in a Nuclear Armed Crowd? Los Angeles:

. Pan Heuristics, April 1976, prepared for ACDA.

#%Lewls A. Dunn and Hermann Khan, Trends in Nuclear Proliferation 1975-1995,
Croton-on-Hudson, N.Y.: Hudson Institute, October 1975. Prepared for ACDA.
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could cause a scramble for nuclear weapons. As these regional monographs stress,
any of these embryonic forces would probably be vulnerable to ﬁreemptive attack
by the USSR or the PRC. Moreover, isolationist tendencies in the U.S. and per-
haps Japan might well be reinforced by such a nuclear spread and this reaction in
turn could reinforce incentives to acquire atoﬁic bombs. Keorea, in particﬁiar,
P

is likely to be left still further exposed.

A third mode of evolution in Northeast Asia could involve a new set 6f

] , vd _ .
alliance ties, However, it is.har to discgrn a pattern that wou;d be both ﬁ?ﬁum¢9fi

————

politically poésible and stable. It has been demonstrated over the past 20'years

=

—— _
that countries often will refrain from getting nuclear weapons once they reach the

technical level to do so, either through confidence in their security or coercion.

In Western Europe, the NATO alliance has provided sufficient confidence, in con~

R

junction with other restraining factors, to forestall nuclear weapons deﬁeibpﬁant.
In Eastern Europe, these same factors have been at work in a rather differenﬁ
mix«~a sufficient one being the coercive role of the Soviet Uniomn.

The withdrawal of U.S. ground forces from Korea has rﬁised questiéns in the

' regidn about the permanence of the U.S. commitment to Korea. A collective Security

—— ——— LTS e S

gystem,. even of the loose and evolving nature that might emerge,in the Southcéhina
Sea region (see VOluﬁe I11, p. II;~4), appears.difficult to create in thelNofth.
Yet ROK independenqe is crititalfo the stability of this area. What then.is“£he
bést form in which to underwrite ROK independence if it has neither U.S. forces

stationed on Korean soill mnor an independent nuclear capability? Oné possiﬁilitg

is a JaWcurity tie. This is unlikely to be agggg;lgble to the

"
Roreans, and there is little evidence so far that the Japanese would prefer it. ¥:"J

— s
Another would be based on the triangular relation among Japan, the PRC and the g??;%x
-

USSR. It is conceivable that Japan and China could reach an agreement to guarantee

et
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Korea's neutrality.* Neither wishes to see a unified Korea under strong Soviet
influence. They could presumably each be counted on to see that the other did
not step over some defined or implied line in their bilateral relaticns with

Korea. Japan does not want the PRC just across the Tsushima Straits. Koreans

1
, would not welcome back the Japanese. It 1s not easy to concelve of a series of

¥ -
*’?Zvents that could lead to such a drastic reduction in U.S. concern in the Western

w@b }\\

"

K\SL s

Pacific that this kind of neutrality guarantee could be made without a 0.3, com~
I
“mitment as well.

In the fact of potential nuclear proliferation, étability might be promoted

by technological as well as political design-~design of guidelines for nuclear

export policies of the "supplier" nations, acceptance of safer fuel cycles, and

-the implementation of safeguards that will give reasonable warning of not just an

ultimate weapons program but movement along the path toward a future nuclear wea-

pons capacity. Each of these is affected by and affects nucleat power develop~

ment within a country. These could help in the case of Korea. However, in an

era where access to energy has become a matter of high policy concern, measures
which seem to affect this access are valued with great wariness and upprehéusion.
Yet .the relation of nuclear power development to nuclear proliferation is central

to the stability of this region and to the security of the United States.

*For a discussion of the not very encouraging history of great power joint guaran—
tees, see H. Rowen and B. Rowen, In the Face of Nuclear Proliferation, Loe Angeles:
Pan Heuristics, February 15, 1977, pp. 12-14.
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POLITICAL OVERVIEW

For two decades following the signing of the 1953 Korean Armistice,
South Korea's military capabilities lay so far behind those of ﬁhe United
States that questions of potential Republic of Kerea (ROK) interference with
American security interests in the area never arose. The influence of the
half-million man South Korean army, as contrasted with the much smaller force
the United States was willing to station in South.Koraa, waé outwelghed by
South Korean dependénce on American weapons. South Korea also depended om
American tactical-strategic caﬁabilities that include land-based alr power,
the Seventh Fleet, and readily available nuclear weapong. .Against the threat
of ﬁSSR or Communist Chinese Backed North Korean atfack, ROK capébilities
seemed small; American ones, great. ' | '

The period of South Korean dependence on the United States for the
.prepondefhnce'of its own defense is‘now ending.and aloﬁg.with it the.Américan
abilicy t§ coﬁtrol the Xorean balance of power. Hencefofth, the U.S. must

deal with the ) ' ,;uL)kuzm@asxmAsianuggggféfy matters. The

South Koreans have gained a measuxe of independence in financing their defense

and in providing for some of their weapons needs through domestic production.

ROK resources and defense production ability relative to American support and
to North Korean capabilities will increase still further. South Korean capa-

bility to project power or to upset the balance in Northeast KEEE*WIIT—ETEE”

I . .
- BrOW, albeit slowly, and this new potential will force the United States to

————rn

consider such a factor in the context of overall regional stability.
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This section concentrates on that potential action of South Korea most
likely to disturb Northeast Asian security relationships: development of a
nuclear weapons capability. South Korea stiii has clear and substantial.
security needs. The American milita:y presence—-and~nuclear guarantee-=is
central in promoting that security. The total removal of that presence would
surely raise questions about the credibility of the guarantee.

One response by the ROK may bé to acquire nuclear weapons, Developing
the technology so tha; nuclear weéf335«593}9~93~33325ff_ffffifped’ tested and

deployed-~but not actually doing so~-is not much less destabilizing. Nuclear

weapons which South Korea could develop ;;h;;;_;;;;_:;;“;;ﬁfifteen iears, how=-
eﬁer; may not fit its security needs well at all: First, béc#usé théy might
not add significantly to the capacity of the.ROK to defend itself at the non-
nuclear level. Sécond, because & ROK nuclear or near-weapon status could

generate counterproductivé responses leaving the ROK worse off than it would

otherwise have been.

-The_Americah—Japaneée—South’Kéreaﬁ Secufity $riangle

The main focus of South Korean planning is on American security arrange-
ments, protecting the ROK from a perceived Communist military threat. Futher-

more, the American guarantee has been the basis for South Korea's economic

‘development and for its political recognition as a noncommunist state which

legitimately governs half of a dividéd nation-peninsula. There are signifi-
cant differences of perspective within each of the parties—-the U.S-, the ROK,
and Japan-—about the noncommunist security arrangements in Northeast Asia. And
there are impor;ant distinctions between the relationships of the ROK with each

of her Communist neighbors.

IT-10
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ROK Relations with North Korea, the USSR, and the PRC
The ROK and the Democratic People's Republic of Korea (DPRK) do not
recognize each other. Each insists that it is the sole legitimate government

—e

in Korea and that the Korean division is strictly a domestic matter, Each

Korean government officially seeks reunification of the peninsula. Trade,
I

unofficial communications, and movement of individuals between the two Koreas

‘are nill; and only'limited_ROK-DPRK governmental contacts have taken place.

In those discussions that have taken place, the ROK has insisted that formal
peace arrangements be made prior to the reduction of military forces-fincluding
American forges). The opposing North Korean stand has been that the peninsula
be cleared of foreign troops and that the large ROK and DPRK armies be demobil-
ized before political talks on reunification proceed.

ROK-DPRK talks reached a brief zenith on July 4, 1972, when joint commun-
lques on the independent South and North quean_efforts toward eventual reunifi-
cation were issued, but tangible evidence of further pelitieal cooparation has
since been lost in cold-war maneuvering on the peninsele. For the laet two
decades, the principal manifestation of ROK-DPRK relations lies in the two
states' assemblage of massive armed forces which are largely deployed near the
3~mile wide DMZ. |

Since the wid-1960s a secondary political theme has developed. The ROK

. (2 UN observer since the Korean War) and the DPRK (a member of satellite UN

bodies as a result of a political drive during the 1960s) have competitively

engaged in lobbying and in n press battles to aggrandize themselves at each

__...-«—-—"—“"‘_‘“"”‘—' i P e o Ot o,
‘_-————'—"‘_"—'—

other's expense. As the ROK and DPRK st;_ggle for recognition, each state
M

pursues hifgggg exchange of diplomatic relations ig;g;gationﬁllzmﬂgthoutj'
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taking umbrage at dual recognition of the two Koreas. Taiwan on the other

hggar—éaéwgﬂé‘ﬁﬁémﬁéG€m§ﬁﬁfﬁé&“a&;iwrecognition discussed in Volume III.

" As of 1975, the DPRK had embassies in 80 nations while South Korea was

%

recognized by 95 countries, 46 of whom also extended recognition to the DPRK.*
The USSR recognizes its Communist dependent; the DPRK, as the only
legitimate governmeﬁt in Korea. However, there has been restrgint in the
hostility between. the Soviets and the ROK. The ROK suffers that measure of
verbal attack which derives from its role as an ally of the United States.
Moscow also complains periodically due to its suspicion that the ROK is develop-
ing nuclear weapous. The Soviet Union has neither called for the violenmt over-
throw of the present.Soﬁth Korean govefﬂment nor shut the dogr to contact such

as trade. However, economic interaction between the two nations currently is

_ negligible.
ot

For its part; the ROX regards the‘Soviet Union as'nonéhoéfiie and'degirag
‘_‘_“"W B R

Eé_bé'recoznized by and to establish trade with the USSR.** The DFRK would be
- et e

| polﬁgipally outflanked if the ROK and the USSR established ties. Such a move

WFWWW

would dilute North Korean ﬁopes'for Soviet support 6f communist reunification

of Korea. Furthermore, Séuth‘Korea sees itself surrounded by great and not
wholly friemdly powers: the Soviet Union, Japan, China, and, since World War II,
the United.States. Gdéd-telations:with as many of these nations"as"bossible

is seen as promoting ROK security. So far, the ROK has not achieved tangible

prbgress in establiéhing diplomatic relations with the USSR.

* Area Handbook for North Korea, DA Pamphlet 550-81, 1976, p. 196.
**Area Handbook for South Korea, DA Pamphlet 550-41, 1975, p. 195.

II-12




The ROK has not established diplomatic ties with the People's Republic
of China (?RC) either, each nétion preferring to recognize the other's sundered
half. Although there is a potential for fishing or oil_axploration competition
between the ROK and fhe PﬁC, the latter may find that the ROK's increasing indus-~
trialization makes trade betwgen.the two countries useful in a future of betﬁer
relations. However{_EEEwEEE5gg;_pgli;;gg;mg$;gg;;gg,Eggna_ennnnmic;intaxaetipn
at a very low level. Despite China's direct and costly role in supporting‘the
North Koreans in the war of 1950-53, the PRC presently advocates only non-
militafy pressure to effect the removal of the ROK government and its replace-
ment with Communist rule. It has not ﬁoined in thelprovocativa cold-war actions
of the North Koreanms in the years since the 1953 armistice ending large-scale
hostilities. This Chinese attitude might qualify the PRC as "non-hostile" in
South Korean eyes, but progress toward recognition seems unlikely in the fore-

seeable future.®

The American Security Structure

Against the direct hostility of the DPRK and the more remote but poten=

tially more critical military involvement of the USSR and the PRC, American
military policy in Northeast Asia has been to increase cooperation betwee

—

Japan and the ROK and to maintain the credibility of parallel U.S.-Japanese
et e s e e TR T :
and U.5.-ROK defense treaties. These treaties have remained in force through

a number of political and military changes, including: economic development
in Japan and South Korea, a substantial lessening in tensions between the

United States and the PRC, buildup of the Soviet Pacific Fleet, and loss 6f

*Area Handbook for South Korea, p. 195.
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Indochina to communigt forces aftef costly American intervention. There is
a triangular security relationship among the Americans, South Koreans and
Japanese. The arrangement between the ROK and Japan is secured only by a
peahe treaty signed in 1965 and by unofficial understandings coﬁéerning the

role of the United States in ROK defense--not by a formal security treaty.

The American Guarantee

Fundamental to South Korean freedom from Communist pressure has. been
the ROK-U.S. security treaty of October 1, 1953.* The treaty provides U.S.
military assistance te the ROK, stations U.S. arméd forces~~presently two
TACAIR squadrons and an Army division--in ROK territory, and assures the ROK
of U.S. intervention in the event of outside attack. These conditions have
established the framework within which the South Korean armed forces (which
presently arm themselves almost entirely with American weaponry) have developed.
The Koreans responded to their commitment to terms of this treaty by sending
forces to Vietnam. | o

Alsq relevaﬁt to the operation of American-ROK security arrangements
is the Mutual Defénse Asgigtance Agréement of January 26, 1950. This agfee~

T ——

ment articulates the goal of economic development of the ROK to enhance its
M-MWMW“‘”“"*”MWMM‘,.

security.** American sponsorship of expanded trade with-zﬁzﬁﬁbk“fuiioﬁﬁﬁf

Trade with the United States now accounts for almost 34 percent of its $21

billion**% over-all foreign trade., American cooperation in South Korea's

* U.S. Treaty, 5 UST 2368.
*% U,S. Treaty, 1 UST 137.
#%%Asia 1978 Yearbook, p. 228\
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program of constructing civilian nuclear power reactors to partly displace
imported petroleum as an energy supply has fit directly into this framework.*
As a consequence of ROK economic growth, its responsibility to con~
tribute increasingly to its own defense has been recognized by both the U.S.
and the ROK. At the end of the Korean War, the ROK was ome of the poorest
countries in Asia, with a per capita GNP qf less than $100. She had no greater
ability to maint#in an adequate defense against aggression from Soviet or
Chinese~armed North Korea than she had in.1950, before.the start of the
Korean War. Accordingly, the U.S. supplied the ROK with military equipment
for its own armed forces and also_stationed American troops in South Korea
on a seml-permanent basis. In 1977, with.South_Koréan.GN? at over $25 billion
and military spending nearing $2 billion annually, this military investment
is being made with internally generated ROK funds'rather than with grants or
special loans from the United States. As a ¢onsequence, American ald has
dropped significantly and now constituteéla small part of annual South Korean
defénse expenditure. The largest single military ai& grant to South Korea
in recent years, ﬁhe $800 million package held up in the House of Representa-

tives since November, 1977, would provide the transfer of American equipment

to the ROK as the U.S. withdraws its 2nd Infantry Divigion over the next several

vears. Even as a single-year grant, however, the package would not amount to
half of the current South Korean military budget.
A more meaningful measure of American military support to the ROK is the

commitment to provide supplies and even combat forces should North Korea attack.

*Christian Science Monitor, June 15, 1977, p. 3. One-half of ROK power capacity
is oil-fired, and all ROK petroleum is imported.
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Up to now, that commitment has been realized in several ways. American

combat personnel, alrcraft, and nuclear weapons have been stationed on South ~
Korean soil. The U.S. 2nd Infantry Division in Korea is between Seoul and

the DMZ, astride the classic invasion route to the ROK's capital city.

Outside the ROX, the Seventh Fleet and U.S. Air Force assets at bases in
Japan and Guam are on call to intervene in a renewed Ko;ean'conflict. With
the announced decision of the Administration to withdraw U.S. ground forces
from South Korea, the American commitment to uphdld the U.S.-ROK security
treaty will be visibly secured by the two tactical air squadrons stationed

in South Korea, plus Navy, Army, and Air Force units stationed elsewhere in

the Pacific.

American-Japanese Security Arrangement

American~Japanese security cooperation 1is alsq glosely.cqngected with
South Korea‘s defense. Altﬁough the_U.S,eJapénese;security treaty pgqtgqts
Japan from attack or coerclon, many Japanese worry about instability in Korea.
Japanese leaders state that theilr interest is in preventing the outbreak of
violence on the Korean peninsula, but they are also affected by Ko:eé's internal
politics. Korea cartainiy remembers the decades of harsh Japanese colonial
rule before and during World War II.V For the Japanese, the mostrdesig§plé
state of affairs on the Korean peninsula may be the present situation, where
the bpposing halves of Korea are preoccupled with their ideclogical struggle
and militafy standoff. As long as such a schism can be kept from genefﬁting
anotﬁer-conflict or an uncontrolled Korean armé build-up, Japan will not have
Egﬂfggg_gggggégge from a united and pfoéperous Korea., Should.Korea be.unified

under one of the two governments, the Japanese Liberal-Democratic Party (LDP)
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leadership would be better able to relate to that of the ROK, whose economic
development program Japan has materially aided and whose nonwcommunist ideology
it shares. The DPRK government in Pyongyang maintains a vehemently anti-
Japanese ideological-tone,'although it has traded with Japan since its incep-
tion. Japdnese leaders wonder what a Communist Korea might do should the ROK
be vanquished and should the Communist gﬁvernmgnt_continua to gpend fifteen
percent of GNP on defense.* Safely assuming that the PRC and the USSRlWill

not permit a ROK.takeover of North Korea and that no ﬁeaceful reunification

of the Korean peninsula soon will occur, Japan has chosen to cooperate with

the United States in protecting the ROK's interests against the North. American
bases in Japan, which serve the general purpose of enhancing the island nation's
early warning and alr defense strength, have for the past 25 years Eaen avail-
able for rapid support of South Korea should conflict‘occur. Major.naval

‘bases in the southern Japanese islan&s are but a fewlsailing hours from the
principal South Korean port of Pusan. Moreover, American long-range attack
aircraft'opérating from Japanese bases could carry out missions over all of

the Korean peninsula. Two=-thirds of a U.S. Marine Division on Okinawa stands
ready for quick deployment.to a Korean conflict. Furthermore, if an extgnded
Korean engagement were to occur, the Japanese industrial base would stand the

United States in good stead in providing the supplies the American and ROK

forces would regquire.

Japanese—South Korean Cooperation
Least explicit of the sides of America's Northeast Asla security triangle

is cooperation between Japan and the ROK. The formal basis of Japanese-RCK

*A situation which in many respects parallels that giving conceérn to the ASEAN
nations with respect t£o Viatnam today, See Volume III.
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relations is the peace treaty of 1965, signed at the initiative of ROK

—

President Park. Park was able to overcome strong domestic opposition to
[— W%Mm_wmw_wmmwwmwwwmﬂhw—\

reconciliation with the despised Japanese, and the government of Japan
R S, .anda th ap

toock the peace treaty as justification for beginningwammaig; Qrogr of

o e e e

E—— SRS

investment for South Korean economic development. §ince the mid-1960s,
me ) g ""-'ﬁ---.-...._,______
the-ROK ‘économy, which stagnated for more than a decade after the 1953

Armistice, has sustained rapid economic growth to the present tiﬁe, con-
tinuing unabated through the 1974-1975 petroleum recession. The ROK Economic
Planning Boafd, acburate in its past forecasts of Korean growﬁh, claimg average
.1976-1981 real GNP grﬁwth will be 9.2 percent annually, yielding a ROK GNP

of $33.5 billion ($1975) b§.1981;* Although Japan has eﬁjoYed a trade surplus
with the ROK during South Korea's lafgely export-led growth, tﬁe role of
Japanese capital investment and industrial organization has Eeeﬁ critical

in permitting this resource-poor countfy to develop a trade-oriented and
industrial structure. |

Japanese~ROK military cooperation présently is insignificant. Arranging

joint Japanese-ROK military operations would probably violate each na __’gn s

popular sentiment, and deploying Japanese forces to South Korea, moreover, :
breaches current Japanese anti-mobilization statutes. However, as long as

i S S v R

Erecemcery

the U.S.-ROK and U.S.-Japanese security treaties are in force, Japanese forces

are not likely to be required for ROK defense.

Changes in the American Security Relationship in Northeast Asia

The primary force working for change in the Korean standoff (and influ-

encing the defense treaties surrounding it) is the announced reduction in the

*Business Week, December 12, 1977, p. 35.

II-18




-

|

level of American presence in Korea. Although other important changes have
occurred in the region--economic growth in Japan and South Korea, the Sino-
Soviet split, Chinese development of the atomic bomb, reduction in U.S5.-PRC
tensions; and Japanese recoguition of the PRC in favor of the ROC on Taiwan——
the United States has maintained the ability to prevent the North Koreans
from overrunning South Korea. However, praservation of the treaty structure
that has lastgd twenty-five years and rhe maintenancé of a relative advan~
tage in total militarf power in northeast Asia does not guarantee that the
U.S. will choose to deploy its forces or maintain the political ties neces-
sary to defend South Korean and Japanese interests with the robustness of
the past. This reduction in tangible evidence of guarantees has had an
impact on all parts of America s sequrity structure surrounding South Korea.
The Administratién's troop withdrawal plan for Korea has not been
released in full detail, although officlal statements havé revealed its |
general outline. The plan appears to have three main featureq. First,
31,000-33,000 of the personnel in the 2nd Infantry Division and associated
gupport groups will be withdrawn over a five-year perind to 1982.. Secbna,
American alr units, presently two F-4 squadrons, will remain in the ROK

for the foreseeable future. Third, all American nuclear weapous may be

removed from Korea.

The.U.S. troop withdrawal plans make it necessary to remove nuclear
— . e

mupitions along with such U.S. Army nuclear-capable systems as 155-mm and

8-inch howitzers and Sergeant and Honest John missiles. The rationale for

withdrawing the ground forces while preserving the USAF presence is that

the South Korean army is better prepared than the ROK air force to deal with
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ﬁPRK threats. Furthermore, making the Soﬁth Korean air force self-sufficient
could give it a greater deep-strike capability than the United States may want
it to have. Some ROK observers interpret the American move.diffgrently,
pointing out that the USAF squadrons are being left in South Korea only be-
cause they can be more quickly withdrawn in a cfisis than can ground forﬁes.
Although the assertion bears some truth, the removal of F-4 deliveréble.
nuclear weapons, if a part of the plan, would‘cbﬁstitute a further reduction
in American military presence in the ROK.*

South Korean officials have implied that their country's decision on
proceeding with nuclear weapons dévelopment depends in part on whether or
not American tactical nuclear weapons are withdréwn from Korea,*¥ éﬁen though
American nuclear capability is clearly evident in the Western Pacifid in

such aggets as the Seventh Fleet and‘Bases on Guam, and the ability to reach

the region from continental United States,

The objective of keeping an adéquate 1gvg}M§f military 3tréngth_ig_5§p

” R R S hiel
i, SR

ROK links American arms-export policy to the ROK with U.S. tréop depidyment

ggnisiana, In air defense, thé\U.S. is retaining most of the Allied deep

strike capability while providing the ROK with additional F-5 squadrons to

o :
offset the DPRK's numerical advantage in aircraft._ Certain ROK facilities

Tttt ey BRI 0 o

and territories also are receiving new terminal air defense systems, while

area-defense Hawk and Nikemﬂercules SAMs‘have partially been transferred to
T —— ety o gty o e A A S ALt

ROK control. (It is uncertain if Nike-Hercules installations close to the
et

T,

DPRK border will be turned over to the South Koreans, as this long-range

* Washington Star, June 14, 1977, p. 2.
#*Nihon Keizai Shimbun, June 6, 1977, p. 5.
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missile is nuclear-capable.) The U.S. is providing upgun and night-

-

fighting kit and has transferred many antitank guided

Seoul a greater measure of security against a sudden North Korean assault.
On the naval front, ROK vessels are.being fitted with U.S.-made Harpoon
antishipping missiles.* |

Current American érms transfers to the ROK are doing much to redress
the threats'posed by recent DPRK additions to their arﬁor and aircraft.
invenﬁories, and many analysts believe the resulting South Korean military
will.be adequaﬁe in the near term to defend against North Koreaﬁ attack.
However, in the EOK'S longer-range plans to 1990 and Beyond, relatively less
weight must.be placgd on current Americag arms receipts than on U.S. guaran-
tees to intervene and on continued access to modern U.é. weapons to counter-
poisg further North Korean buildups. Qver the past 25 years, the earlier
generation of U.S. supplied arms such as F-86 fighters have become dbsolete,
but the American presence and new arms supplies helped deter the Nofth Koreans.
To the South Koreans, continued access to American'weapons‘appears even more
vital in the light of U.S. grouﬁd force withdrawals, #nd they fear.the possi-

bility of hasty decampment of the}F-& squadrons in the ROK. Many South

Efgfdlsﬁﬁﬂénséﬁﬁixﬁwtowkaepxup—arﬁg“shipmgngg: In assessing the ROK propen~

sity to acquire nuclear weapons, the thesis that ROK military planners may

be preparing for the future under the assumption that the current American

o meoreans think that once the American troops are gone, the United States will

*See Military Balance 1977-78, London: 7IISS, pp. 60-61, for ROK-DPRK order
of battle. .
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_;shipments represent merely a quid pro quo for the troop withdrawal and
l’ .
g@may not be followed in the 1980s and 1990s 5y new arms which the ROK will

need, must be taken seriously.

To a sensitive and vulnerable South Korean goﬁernment, the soundness
of the American commitment may, in spite of U.S. official guarantees, be
questionable. TFirst, the demise of American~supported governmenta in South

\_______‘__,__m et et e
Vietnam and Cawbodia comes to mind * Since South Korean troops fought along-

;lg;h;;;;;:;;;mEH“E;&o;£1na, ROK leaders may find this example of failure

of America to continue to maintain a commitment particularly stinging.
Second, over the quarter of a éentury of American military preéence in‘
Korea, U.S. policy has been exceptioﬁally tblerant of Nerth chean ﬁrbvbca;
tions. It has endured humiliating incidents,.such as the 1968 capture'éf
the Pueblo and the 1976‘mufde£'of Americén.offiCers at Panmunjom, without
forceful retaliation against the DPRK. Third the Carter Administration s .
'initial pronouncement on withdrawing American forces from Korea was sharply
flavored by the simultaneous ¢riticism of ROK "human rights" violations;'
although the Administration's position was subsequently'softened wiéh‘words
about Korea's special political and military significance. Finaliy, iﬁ'the
U.s. Congress, further Americén military aid to the RbK has become eﬁtangled
in Congressional atfempts to investigate-alleééd South Korean influence~buying.
All of these events form & pattern of uncertéinty as seen from Seoul.'

To view the American commitment to the ROK in this way-mgy be natural,

but mistaken. American leaders have not challenged the U.S.-ROK security

*Newsweek, June 30, 1975, p. 39.
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treaty, and the year 1977 has allowed the new Administration to beﬁome
cognizant of ROK, Japanese, and latent domestic beliefs about the impor-
tance of Korean security guarantees. The significant popuiar American
support of Korean independence does not seem to have weakened, although
American feelings have been adjusted in the light of authoritarian ROK
government acts, acts which some American poliﬁical groups have denognced.
Within the Republic of Korea, the American military force is a guest--not
a viceroy--and it must behave with appropriate restraint given that the
welfare of the Soviet, Chinese, and Japgnese nations are #lso involved.
Thus, the U.S. force in Korea can neither serve as the instrument for fetalia-
tion against such ﬁ?RK blows to the ROK govermment as the "Blue House Raid"
of 1968, nor freely éscalate violence in Korea in reéponse to Ndrth‘Kcrean
affronts to ité owh personnel. Transienﬁ Americaﬁ political events, further-
more, may lead an ocutside interpreter to disgpunt the value of tﬁe American
sécurity commitments to Korea. Congressional action iﬁ freézing the $800

million aid packagé to Korea as a prod to ROK cooperation on investigating

. the influence-buying scandal probably reflects recognitibn of the best avail=~

able lever over the South Koreans rather than intention to abandon them to
Kim Il-Sung's armies. Similarly, the early Carter Presi&ential campaign
resolve to pull U.S. forces out of Korea is best evaluated by understanding
the then-candidate's position as challenger and his use of the Korean example

to flesh out his general use of "human rights" as a campaign issue.

Strains in the‘JapaneseéAmerican'Understandfng'0ver"Korea
To the Japanese government, oné of the principal indicators of the

American military commitment in Asia ig U.s. policy in South Korea.® It is

*"Joint Japan-U.S. Announcement," Survival, XVII, No. 5, September-October 1975,
p. 244, '
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arguable that it is for the purpose of ROK defense that the U.S5. has main-
tained bases in Japan in greater number and at higher levels of activity

than would otherwise have been allowed. Japanese government leaders hﬁve
taken stanéés in support of American bases in Japan and of American posi=

tions on South Korean defense that exposes them to attack by leftist Japanese
pérties. However, LDP advocates of security céoperation with the United.States
and support for South Korea voiced the strong feeling in early 1977 tﬁat they
had not been properly comsulted about the U.S., troop withdrawal, considering
Japan's own important contributions to the ROK's security.*

Japanese leaders are disturbed by the idea that the U.S. may be ?aducing
its practical commitment to South Korea.** This unease takes éevefal forms. |
They see that a ROK-DPRK conflict could erupt im an atmosphere.of reduced
American restraint and deterrence, leaving them open td strongupreasure from

either (or both) the USSR or the PRC to cooperate in their competing interasts

on the peninsula~~or even to belated American pressure Eo support South Korea.

ROK military setbacks could trigger an exodus of South Korean refugees fleeing
possible Communist rule, and many of these might head for Japan; tﬁé nearest
noncommunist sanctuary. Communist rule over all of Korea would be uﬁpelatable
to the Japanese leadership, but so would be ROK development.of nuclear.ﬁéapons
in an attempt to compensate for reduced American suppﬁrt.***

Even more pessimistically, general U.S. withdfawal from the area--énd

from Japan—-m%ggf/fg}lgg_a Korean pullback and leave Japan militarily more

* Los Angeles Times, June 8, 1977, p. 7B; Yomiyuri June 22, 19?7, p. 1.
*% Yomiyuri, September 5, 1977, p. 2 eciting JDA Director Mihara.
*%%See Washington Post, July 28, 1977, p. l4.
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‘exposed to Soviet or PRC coerciom.

The USSR might even assume the role of

the dominant Northeast Aslan power, forcing first the PRC, then Japan, to

accede to Soviet wishes and, in Japan's case, to break the security tie with

the United States. Certainly, the Japanese government prefers the present

arrangement with a vigorous non-communist (not non-nuclear) neighbor in Asia.

Japan probably wonders why the United States desires to weaken its support

of the South Koreans.

Already, it is felt in Japan that the U.S.~Japanese security treaty

is not all-protecting and that thg Sino-Soviet split contributes as much to

Japanese security as does the American military guarantee.* Japan is finding

that military support or capability is useful in maintaining a balance between

Soviet and Chinese pressures,** and it seems llkely that Japanese military

expenditures will rise well above present levels in the next ten to twenty

years. Whether any increased Japanese military role in Fast Asia will be

coordinated with the U.S5., independent of it, or in league with some other

power may be influenced by current American decisions over military support

to Japan's neighbors.

Japan favors continued cooperation with the United States because of

the past success of the security arrangement and because of the obvious advan-

tages such a policy offers in an environment which potentially could put;great

pressure on a Japan attempting to change its foreign policy foundations. Howw~

ever, closely following American policy on East Asia has recently been difficult

% See Henry S. Rowen, "Japan and the Future Balance in Asia," Orbis, Volume 21, <:
No. 2, Summer 1977.

*#*Soviet World Outlook Vol. 2, No. 6, June 15, 1977 p. 6 (Japan Chief Cabinet
Secretary Sonada).
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for Japanese leaders. The U.S. has inadequateiy consulted the Japanese over
matters of mutual interest. In some casés Japan had already made a signifi-
cant éommitment. American support oflsﬁuth Korea hés recently become such
-an issue as a result of an early Carter Campaign decision,‘made before he
was in a position to consult Japanesé or ROK 1eé&efs, to reduce the American
presence in South Koréa and to remove the groﬁnd forces there. Discussions
with Japanese and South Korean leaders followed announcement of the proéfam
- shortly after the 1976 elections, but they were more a presentation of the
American trdopmwithdrawal declsion than comsultations ﬁs to whether and how
such withdrawals would be made.*

These misunderstandings both resemble and differlfrom the "Nixon éﬁock"
of 1972 when the U.S..caughtlthe Japanese b& surprise by suddenly 10werihg
American-PRC barriers. Japan, in that case, was ultimately'rélieﬁed bﬁ.fhe.
American policy shift because it freed the Japanese to pursue'armore natural
relationship with Chinaland to cOndﬁct more balanced diplomécy:betwaéﬁ the

.fRC and the USSR. Nevertheless, the episode caﬁsed the Japénése'govefnmént
severe short-term discomfort, because 1ts difficult policy of defend‘ing close
adherence to an antil-PRC foreign policy against domestic opposition was
suddenly undermined by the American moﬁe. Presenﬁ Koreaﬁsmisﬁﬁdersténdings
contrast with the "Nixon Shock," because the apparent change im American policy
is not easy for the Japanese to accept, either in the short or in the ldng rTun.

One area of unresolved Japanese—American differencés over changes in

U.S. policy toward Korea is the role of American bases in Japan. Examination

#See Washington Post, July 27, 1977, p. 14.
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of a map reveals that inst&llations in Japan must be relied upon for rapid
American support and resupply of'positions in the ROK. However, by with-
dfawing ground troops from South Korea while maintaining that American
comnitment to South Korea's defense will continue, the U.S. implies that
Japanese bases will be more cfitical than before in the initial support of

ROK forces. This suggests an implicit increase in the Japanese commitment
— T

td South Korea (by permitting greater American reliance on bases on their

soil); yet this was not requested of the Japanese before the American troop

aomimarrapmenee

f“_-_'i
withdrawal decision was made. The Japanese LDP thus is caught in an American~
-_'—'—-_.k

Y

made dilemma. As explained above, the Japanese government justifiably fears

" erosion of the American commitment to the ROK, American promises notwithstand-

ing, and the possibility that Japan may someday have to face Korean instability
with 1ittle American presence. On the other'hand, should the U.S. try to
sustain its hitherto effective support of the ROK, but from Japanese soil to

a greater degree than before, the Japanese may be drawn against their will

into the military aspect of South Korean security~~an une&sf host to American
tactical strike forces in the event of Korean conflict. It is somewhat
presumptucous to ask the Japanese to bear the increased risks caused by growing
U.8. reliance on bases in Japan; still more to shift, essentially, scme of

the risk and'respoﬁsibility of support for South Korea from American shoulders
to Japanese without detailed prior negotiations. The Japanese government sees

the American promise to protect South Korea from Communist attack as closely

" related to its own dependence on American protection. However, American policy

changes with respect to Korea have reduced the degree, the diversity, and the

predictability of this commitment. Since the troop withdrawals from the ROK
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emphasize the need for rapid U.S. reinforcement capability, Japan is more
and more uficomfortably linked to contingent American efforts to defend South
Korea. To the extent that the American capability to deliver on its commit-
ment to Korea has been reduced, the Japanese may feel more exposed to future
pressure from the large Communist states of Asla and more vulnerable to
uncontrolled Korean instability. These impacts upon Japan may, in tﬁrn,
cause them to re-evaluate their relations with the ROK and with the United

States.

Japanese-ROK_Disputes

{ The American concept for Northeast Aslan security rests on the belief

\ that incentives for the U.S. and her allies to cooperate will outweigh any
. | differences that may come between them. Between Japan and the ROK,_hawever,

,,cenaxifugal forces exist and have done 8o since the formation of the South

Korean state. The tension between Japan and South Korea stems. from memory

e
of Bip;gxﬂdquggs of Japanase _rule between 1910 and 1945. The several hundred

thousand expatriate Koreans living in Japan, descendants of laborers importad

N R ——

for an empire's convenience, now constitute a clannish and economically dis-

advantaged minority in this industgialwxepuhlig Many of them are members

R

of the leftist Chorosen, an activist organization influenced by Pyongyang.

Ga 1 e e T

Since Japanese businessmen imperfectly hide the attitudes of past imperial

o ———— s oy

masters and present economic superiors, they are resented as £e the

B

ROK even though they perform vital services of maintaining and expanding the

—

infusion of Japanese development capital. Because of the deep mistrust between
the two cultures, any incident involving Japanese in Korea or Koreans in Japan

can take on an unpleasant emotional content.
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South Korean president Park's authoritarian actions in reducing
. ‘1___1__"_“__.__________——-'4—— - A

domestic political dissent have caused severe friction with the Japanese

into Japanese party politics. In 1973, Kim Dae Jung, a South Korean politi-
cian noted for his energetic opposition to Park and for é nearly successful
challenge to him as a presidential candidate, wés kidnapped from a Tokyo
hotel and spirited away to trial and prison iﬁ South Korea. Other Japanese
residents of Korean stock have been convicted in ROK courts of crimeé of
dissent and, by some accounts, have 5een tortured, At times the Japanesé

government has been the object of ROK ire. In the aftermath of the 1974

R—

asgsasination of President Park's wife by an expatriaée Korean who resided

in Japan, South Korea demanded greater Japanese control of their leftist
Korean residents and forced the issue nearly to the point of breaking diplo~

. et

matic relations. Japanese officials' angry reaction to this perceived ROK

B

intercession in their domestic affairs gave rise to féars that Japan might
deny the use of American bases for the support\of South Korea. Although
Japanese-South Korean political temsions have relaxed since the ROK's troubled
period of 1974-75, differences in the two countries' political makeup, includ=-
ing differences in tﬁe concept of due process, of liberality, and of civilian
government, may combine unfavorably with cultural prejudice ind diplomatic
propriety to produce more antagonistic episoaes'betwaen these neighbots.
Economic proximity has also sat the scene for Japanese~ROK misunder-
standings. The vital Japanese role in South Korea's development has been

accompanied by a close and dependent ROK trade relationship with Japan; but

this relationship has not been governed by protocol protecting the interests
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of their respective domestic economies. In the aftermath of the oil shock,

WW
Japan—~arguably less threatened by the world recession than the ROK--

[

severely cut back on imports frgm Egst Asian nations, the ROK included.
——l

South Korea, with a less diversified trade pattern than Japan, soon fell

into international payments'difficulties and barely extracted herself from

a reserves shortage in early 1975. An ROK export drive of textiles and

o——

other goods, part of South Korea's attempt to maintain its international

A o i A o

credit, has been resisted by Japan in an apparent move to proteg_m;apaneae
> DEER EE

et e e e g——

domestic manufacturers. __ By 1976 it became clear that the ROK would weather

P e s b

the international recession, but the 1974«75 economic dislocations haﬁe
caused the ROK to rely less on trade cooperation with Japan and instead
to develotlcommercial ties with other partmers in the Middle East and
Europe. As a consequence, the percentage of Japanese trade conducted
with South Korea has fallen and is expected to continee to'dolso.* That
change may be eccompanied by a reduction in eny Jepaneée'perception of
re3pensibility for the ROK's economic well-being..

An American-backed defense arrengemeﬁt for South Korea and for Japan
decreases the impact of these divisive feelings. Japanese business inveétors
are less likely to invest further in the ROK if the stability of its government
is not certain. ‘Furthermore, the LDP, the voice of bﬁsinese interests, has
lost strength recently. Should the Jdpanese government.dtift to the left,
ideological conflict with the present ROK government might increase. In turn,
uncertainty about external security may cause the Park government to continue

its harsh domestic policiles and further alienate the Japanese. In such an

#Wall Street Journal, August 30, 1977, p. 30.
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environment, South Korean leaders may be less inclined to take Japanese
“ . : antipathies into account when deciding whether to proceed with a nuclear

weapons program,

|

T
1

i
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THREATS AND UNCERTAINTIES: THE ROK'S DEFENSE PLANNING

Geographical and Historical Framework

South Korea now faces a distinct military threat from a lafge, capable
North Korean army and air force in a highly complex political and strategic
setting. The present military situation reflects only some of the potential
caugses of conflict in the Korean peninsulas. ﬁOK decisions to acquire ﬁew

hardware, such as nueclear weapons, could create important new ones.

The Divided Nature of the Korean Nation

Because Korea is ethnically and linguistically hoﬁogeneous, each of
its incompatible governments aspires tc reunify the nation and is tempted
to do so forcefully under its own terms. North Korea especiaily has advo-
cated a pdlicy of reunifying the nﬁtion ag soon as possible. The ROK condi-
tions its terms for reunification on a political settlement between ROK-DPRK.
The Korean people, too, regard the nation's division as‘;epugnant'and only
the latest expression of Kdrea's vulnerability to prassuré from powerful
outside forces. Ideological differences and military tensions, however, have
dominated the Korean scene since the late 1940s and have prevented the penin-
sula's halves from enjoying contact even as limited as that afforded ﬁast
and West Germans.

Korea functioned as a unified nation, both during the period of indepen-
dence before the twentieth century and as a Japanese province until 1945, and
developed geographic differentiation of her economic.activity. Agriculturé is

concentrated in the climatically more favorable south. The North became more
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industrialized because it had a store of mineral and hydromotive resources
like nedighboring Manchﬁria. From the outset of the 1948 estrangement, North
and South Korea both suffered from being cut off from the other's production.
The agricultural ROK continued to stagnate after the 1953 Armistice and re-
mained poor until the 1965 peace treaty with Japan. Since 1965, the resource-
poor ROK has accumulated an industrial structure with more per capita invest-
ment than the once-preeminent North posgesses and, consequently, a different
kind of North-South division has emerged. North Korea's economy is markedly

more self-reliant than the ROK's. Despite its trade with the USSR, the
——

"PRC, Japan and; toJa»lessef extant, with Othér states, 1ts aggregate

EEEEEﬁEEEf_EEEHfEEESEEEaﬁggEE;EEEEf“s' 1f Korea were nonvioclently
feunified.now, the South would benefit from lessened dependence on imports
of raw manufacturing materials and energy sources, and the North'é economic
develoPmeﬁt would be enhanced by better exposure of foreign markets and
sources of investment capital. | |

Both Korean governments can probably see advgntages in directing the
economic efforts of a reunified Korean nation toward securing good living

arrangements among thelr larger neighbors rather than expending large sums

guarding against each other's ﬁilitary forces. Of a combined national pro-

duct of approximately $35 billion annually, the two Koreas spend close to
L8 TWO Roreas Spore BARARE M
9 percent, or $3 billion, on defense. Assuming the incremental capital-

output ratio in Korea is 3:1 and that military investment is 50 percent as

efficient in expanding the capital base as nonmilitary investment, a cut in

e e,

eéfe ‘ ent of the peninsula's GDP to 4-1/2 percent could
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result in an additional 3/4 of 1 percent of annual economic growth for the

combined economies. This translates toA$250 million per year., The reduc-

tion in national independence that South and North Korea must undergo to

obtain support from their great allies also clashesMwithwthg_gggiggfiistic

Korean spirit. Neilghboring nations probably would not appreciate the greater

ﬁoiitical maneuverability of a united Korea, but Korean leaders would welcome

such a change from previous decades’ external comstraints on their nationm.

The Strategic Exposure of Seoul

Seoul's location just 35 kilometers froﬁ the DMZ, together with the
concentration of ROK population and industrial assets around the Seoul
metropolitan area, constitutes a major strategic liﬁbility to that ﬁation.

It lies so near an enemy border that long-range guns on the other side o# o
the DMZ can shoot halfway to the capital, and various field rockets, such

as the FROGs that Soviet allies possess, can hit the city from‘firing _
positions within the DPRK. Seoul is dangerously exposed to an sir strike

as well. An.aircfaft flying Mach 0.8 could be over the cit& just three
minutes after crqssing the DMZ. The ROKgcapital is also vulnerable to swift
occupation by unresisted enemy ground forces. Pfegumably, thé DPRK's mechanized
divisions follow Soviet doctrine and are prepared to cover‘twenty to fq:py
kilometeré.per.day. At the beginning of the Korean War in 1950, North Korean
troops, traveling a longer route from the 38th Parallel than they might from
- the current DMZ, were in Seoul in 72 hours. |

Should an epemy capture and hold the Seoul metropolitan area, the
remainder of the ROK would be in poor condition to resist further enemy

pressure. The capture of an unevacuated Seoul would enlarge the North Korean
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population from 16 million to 24 million and reduce the South's to 28 milliom.

Furthermore, the Seoul metroﬁolitan area generates a very large share of South

Korea's GNP. Even if large portions of the population were able to flee, the

e —

figed rescurces could be qseful to the DPRK's economy and denied to the South.
The immediate economic impact of Seoul's logss might be a 40 percent reduction
in ROK GNP (from $25 billion to $15 billion). In the long run the DPRK could
double its own $10 billion GNP by adding much of the Seocul area's $10 billion

annual product. Seoul is the principal military prize. South Korea's second-
e

largest city, Pusan, on the southeast corner of the peninsula more than 400

— e
kilometers from North Korea, contains only seven percent of the ROK's populd~—

tion (although it 1s a principal South Korean port and a manufacturing center

R
- of growing importance).

1

In comparison with Seoul's strategic expogure, North Korea's capital,

Pyongyang, is neither dangerously close to the DMZ nor does it contain a

— et i 1 e
predominant part of the DPRK's national assets. Situated 140 kilometers

from the ROK, Pyongyang could not be captured with the same economy of force
as Seoul. With only six percent of North Korea's population its loss would
not he as heavy a biow. North Korea's other principal cities lie even farther

to the north.

The Strategic Position of the Korean Peninsula in Northeast Asia

North Korea, which has not allowed any large presence of foreign troops
e -

nor major naval basing rights, sharee the long Yalu River border with the

People's Republic of China. The Chinese have been anxious about this boundary.

When U.N. forces encroached upon it in October 1950, the PRC entered the Korean
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" War 1in force. Any adversary of the PRC can take advantage of a military
position on the PRC-DPRK border with its proximity to. the industrial center
of Manchuria. For example, Shenyang (Mudken) is only about 200 kilometars

—.-—-._'—"‘"ﬁ
from the Korean border but more than 500 kilometers from the closest Soviet

N
territory. Manchuria is largely protected by mountainous terrain on both

sides. Should the North Koreans—change-thetr-stance regarding the station-

some future date, Chinese security would be significantly reduced through

R e

e e

‘wHEgg_gigguﬂl_an;ixclgggEEﬁ5f Manchuria.

Such pressure is not out of the question. The southern outlet to the
Sea of Japan now is jointly controlled by Japan and the ROK, and the preferred
northern exit from tﬁis séa, the La Peropse Straict, is.borderad by.Soviet;and
Japanése coasts. - Thus, Japan has the potential ability to bottle up thé
Soviat fleet in the Sea of Japan, and the Soviets might foresee the value of
a port on the south or west éoast~qf Korea. TFreed from dependence on the
port of Vladivostok and the remote and inclement Pacific Ocean portf;;_;;;;;;
pavliovsk on Kamchatka, a Soviet fleet would be able to operate at will in.
the East China Sea. It cbuld easlly negotiate the gap in the Ryukyus south-
east of Okinawa to move into the Philippine Sea énd thence into the open
Pacific or toﬁa:d the Indian Ocean. Such Korean port facilities woqld also
make naval actions the Soviets might contéﬁpléte'ﬁgainat the northefﬁ Chinese
coast more feasible, as well as providé shortef submarine transit dist#nces
to Japan's sea lines of communication. The oll tanker exité to Japen from

the Indonesian archipelago are 3500 kilometers from Korean ports and 7000

kilometers from Petreopavlovsk.
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The Possible Value of Qffshore Economic Zones

Territorial disputes resulting from the mutual non-recognition of

the two Korean states, aﬁd of the ROK by the PRC, will assuredly result in
double claims to seabed territory in the Yellow Sea. Although exploratory
drilling in the regions off South Korea's shores so far have failed to turn
up any important petroleum deposits or other mineral reserves, uncertainty
over the worth of the regiﬁn's offshore mineral rights may pefsist for a
decade or more. One of ﬁha_Yellow Sea littoral sfates may in the meantime
act to secure a position in these waters, much as the PRC.did in occupying
the disputed Paracel Islands in the South China Sea while North Vietnam was
still occupied with fighting the South. The 1977 declaration by North Korea

of a 50-mile offshore economic zone, ignoring the garrisomed South Korean-

‘held islands off its southwest coast, could serve as basis for future conflict

over cffshore righté.*

South Korean Dependence on Sea Linés of Communication

As of 1977, some 40 percemt of South Korea's GNP, about $10 billion
of goods, was exported, 80 percent to nations other than Japan. Correspond-
ingly, some 70 percent of South Korea's $10 billion of imports came from
nations other than Japan. This included substantial amounts of the ROK's
enérgy supply which came from the Middle East. Unlike North Korea, whose
trade consists largely of exchanges with the PRC, the USSR, and Japan, much
of the ROK's necessary imports and financially sustaining exports must make

their way through the East China Sea and across the Pacific Ocean to the

*New York Times, August 2, 1977, p. 2.
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Western Hemisphere or across the Indian Ocean to the Middle East and to
Europe: With such a large amount of the ROK's economic activity moving
. .

beyond Japan, protection of sea 1anes‘is critical to the ROK's ecdnomic-

viability.

Legitimacy and Recognition of the South Korean Government

With the Seoul government under criticism by the ROK's two strongest
allies, the U.S. and Japan, the future of the present South Korean govern-

ment's international acceptance is open to some question. European financial

e
circles have from tﬁme to time judged the South Korean government's credit-
B S m_%-.m_u——w—mw'—"_‘ﬂ'wﬂ

( worthiness based on guésses about the strength of American support. On the

(yorthiness ba 8 about the h of Ame

whole, however, the ROK has been successful in enlarging the size and lengthen=~

ing the term of its foreign debt. The breadth of Sbuth Korean diplomatic
L ———— S e, I

recognition (much greater than that of, for inétanca, thé ROK on Taiwan), its

growing commercial prominence its successful industrial development program,

o —— o e —

[ e e b o

and even President Park's continuing tenure, have made international challenges

to the Park government's legitimacy less and less important. vHowever, should
a majof reversal in the ROK's international commercial connections take place,
or should the ROK government engage in internmationally unpopular acts such

as increasing domestic repression or making-qvert moves toward acquiring
nuclear wéapons, the broadbased support for the ROK is likely to decrease--

which in turn would tend to accelerate both $ypes of actiom.

[ ———————————— T — .
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National Threats or Uncertainties

The Threat from North Korea

The North Korean threat to the ROK presently assumes four forms:

direct invasion and capture of Seoul, guerilla and subversive tactiecs to

weaken the South Korean government at hohe, encouragement of intﬁ!ﬂé&iggpl

political isolation in an effort to prevent the ROK from recaiving forelgn

——

of disputes over offshore territorial rights.
S

A sudden invasion across the DMZ by North Korean ground forces, coordi-

e e e e

nated with a disarming Nbrth'Kore§g ailr strike against the.concantrated ROK

and U.S. airfields in South Korea, could threaten Seoul in shoft order.
Because of the hilly terréin surrounding the ROK capital, invading troops
would have to proceed through one or more 6f éeveral‘valleys running south
from the DMZ. In‘1950, when the North Koreans attacked across the 38th
parallel, enemy troops arrived at Seoul after proceeding through the corridor
leading through Uijongbu, northeast of Seoul. The present DMZ was drawn on
1953 front lines, not the 38th parallel, and in some ways leaves Seoul more
exposed to attack than it was in 1950. The North Koreans now occupy a salient,
containing the cify of Kaesong, that lies between the 38th.parallel to the
north; the DMZ to the east, the Han River estuary to the south, and the Yesong
River to the west. At its closest point, this territory iies within 30 kilo-
meters of Seoul; thus, the North's héavy'artillery could fire halfway to the
ROK capital from DPRK territory. Frog 5/7 missiles, present‘in limited

quantities in the DPRK inventory, could strike Seoul from this salient with
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their 1000-1b warheads. Heavily defended against South Korean assault with

artillery emplacements carved into mountainsides, the Kaesong area also

stands ready to support an atteck on Seoul via the South Korean town of Munsan.
The possibility of North Korean unconventional warfare against the

South compounds the threat of direct invasion.: According to North Korean

I ey et e

and PRC doctrine, guerrlllg_enh_subversive tactics play a part in any standard

military campaign. Thug, the South Koreans could expect North Korean sabotage

e N .

and infiltration along with an invasion. Since the 1953 armistice, North

Korea has sporadically threatened ROK political stability through subversive

-action. North Korean actiong against the South have included sabgtage, jail—

[ ——— .. e b

b e s rape g et

these incidents, but close calls have occurred. IE‘lgcs a team of thirty

T R e —— o Lt

North Korean/commandos approached within a kilometer of the ROK Presidential

.-—""'

—_—

B —— oo s —

i trespace's

Palace on e mission of assassination. A second assassination attempt against

e ey

.President Park in 1974 claimed his wife s 1ife. The Parks were fired upon

[ty

v A TR ST g,
o ke rar 5

by a young expatriate Korean who stole a .38 revolver from a police box in
Osaka, Japan, made passage to Seoul, and scught out the ROK president as he
spoke at a public gathering.

The South Korean leadership thus fears for its safety both from random
attacks during times of "ordinary" North-South tension, and due to its yulnerf
ability to atteck by a large North Korean comﬁanco force in the first stage
of an assault on Seoul. The North Koreans, with eight commando brigades, may
feel that by destroying the ROK's national command at the outset, they can

e

discoordinate South Korean resistance and possibly inhibit the United States
s T “ﬁ
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from supporting its "decapitated" ally. The South Korean leadership also
. trom supporting 1ts ce _

P

notes that the DPRK's government, with its airtight security, is less vul-

—— N

nerable than the ROK's to such a blow at the command structure.
The results of a third kind of North Korean attack on the ROK's
security--diplomatic isolation~-seem to be less fruitful. As has been noted,
SPIOTRRIC AARed

the ROK's controversial govermment activity has been overshadowed by its

égxmwe:cial success. Concurrently, North Korean diplomacy sometimes has been

noteworthy in its misunderstanding of Western senmsibilities. In international
forums, especially those of "unaligned" nations, North Korea has used American
troop presence to indict the legitimacy of the Park government. North Korean
spokesmen have also called attention to Park's cooperative role as a soldier’
under the World War 1II Japanese colonial administration. Recent South Korean
police and KCIA (Korean C.I.A.) action against political opponents makes
arguing the North's case eaaiér. At the same time, any North Koréan viola-
tion of human rights can be kept well out of the international press's eyes.
A stepped-up political offensive by the North seems to be more a potential
danger for the future than a weapon ready for current use against the ROK.

Fourth, the ROK~-DPRK naval arena has rggently seen an Arms race. A

el i s e

cold war between the two Koreas has often been fought at sea in running gun

battles between the two navies' warships, in harassment of fishing vessels,

and the,landings.of armed agents on South Koreap soil. WNorth Korea's limited

numbers of ex-Soviet and ex~Chinese submarines and of Styx-armed Soviet
missile patrol boats pose a threat to South Korean shipping and to future
offshore drilling platforms. In response to the North and in keeping with
its recent military improvement program, the ROK-has procured longer range
glggykm)ﬁﬁaﬁpeanmanxishippiﬁg_miasilesmﬂcommthemugi;gg_ﬁtg;gs.

I1-41



The Possibility of a DPRK Nuclear Program

If the DPRK became sufficlently alarmed about ROK military capabili-
ties, especially nuclear ones, iﬁ might start its own program to move closer
to the development of nuclear weapons. Although such an effort would not
be impossible, North Korea presently is behind the ROK in nuclear-related
expertise and faces some difficult obstacles in realizing any nuclear ambi-
"tions. Foremost among these is restraint that the PRC and the USSR would
be likely to impose on the North Koreans. Although the PRC and the USSR
competitively seek the DPRK's favor by providing conventional military aid,
each Communist giant probably wishes to minimize the possible comsequences
of bellicose and unpredictable North Korean behavior. They may be aware
that allowing the Kim regime a nuclear capability would weaken their influ-
ence over the DPRK. They are in a str;ng position to bargain,.for”betﬁeen

them they supply all of North Korea's arméigégéggé:hnd provide the security
. piateihuitatmiigg

. e et
— -

ntee protecting the DPRK from aggression.

Remote, but possible, is the surreptitious DPRK acquisition of materials °

and technology from some third-world nation. The form of any such effort is
totally speculative, but it certainly would be subject to detection by the
PRC, USSR, or the United States, and to countervailing pressure by the Soviets
and Chinese. Furthermore, in a competitive effort the DPRK would start
several years behind a South Korean weapons development program.

Brief note may be made of a DPRk nuclear delivery system. Seoul is
within range of DPRK FROG 5/7 rockets placed immediately noxth of the DMZ,
but this delivery system might be vulnerable to a disarming strike and would

also require a warhead weighing 1000 1bs. or less. DPRK aircraft could quickly
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be over Seocul if they could penetrate ROK air defenses. However, the only
North Korean aircraft with the 2000-4000 1b. capacity required for first
generation weapons are the antiquated I1-28 and the Su~7. The DFRK has

not been provided mo n Soviat aircraft with large capacities, such

as the MIG-23. (Note the-parallel with Taiwan, where the United States has

ensured that its ally lacks a satisfactory nuclear weapons delivery capacity.)

o

Comparison of DPRK-ROK Economic Regources for Defense

The ROK's ability to internally generate funds for defense expenditures
has been increasing over the past several years and is exﬁectéd to continue
to do so into the 1980s. A consequence of the ROK's rapid post~1965 economic
growth, this increaséd military spending may enhance South Korea's confidence

in its self-defense capability and further stabilize its investment environment.

' Because the American financial contribution to ROK defense has declined in

relatiﬁe terms (held steady in dollar amounts), the ROK may gain some bargain-

ing strength with the U.S. over its military hardware écquiéifibﬂéi““Further,“'“””“"

the ROK economy is iikely to continue to grdw faster than North Korea's.
Since the ROK's economic base already is more than twice as large as the
DPRK's, Sbuth Korea can expect to support a larger defense establishment at
a lower relative cost than the DPRK—-one that is larger than any they will
prpbaﬁly chocse to beaf. | |

The ROK's record of real economicrgrowth has been quite remarkable.
Since 1965, its average real rate of expansion has been over ten percent per

year, and the growth shows little sign of falling soon.* As the South Korean

*See Wall Street Journal, August 30, 1977, p. 30.
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GNP ﬁer capita rises, further investment alternatives may become more
restricted by increasing labor costs, but the country's economic planners
have shown good judgement in maintaining high capital investment rates for
new areas of industrial activity. South Korea has also diversified its
export pattern which, until recently, concentrated heavily on the U.S. and
Japan.* Steps also are being taken to reduce the industrial concentratidn
around Seoul and the dependence on imported petroleum as an energy source..
Capital investment for nuclear power plants as a partial solution to South
Korea's energy problem utilizea both domestic and foreign credit but_does_
not now strain the ROK's external debt ~capacity. ¥

One dividend of the ROK's successful growth policy is the opportunity
to spend more heavily on defemse. In 1975, ROK planners, possibly motivated
by concern over the U.S. security guarantee, decidgd to incréasa.defque"
gpending from the previous level of approximately 4 percgnt.of GNP to abdut
8 percent in 1977--that is, roughly $2 billionlout of §25 bi;lion GNf." If
there is no further budgetary change and ROK military spending continues
at the 8 percent level, it will reach $3 billion by 1982.

American military aid to the ROK has stayed in the range of $100- .
$200 million per year since 1970. Consequently, its size relatiye to the
ROK's own expenditures has sharply fallen. After the U.S. 2nd Infantry
Division leaves behind its equipment to the ROK army, U.S. aid may become

merely symbolic or disappear entirely. Thereafter, the U.S. will have to

# Wall Street Journal, August 30, 1977, p. 30.
*%Agia 1978 Yearbook, p. 228.
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exert control over ROK military acquisitions by refusing to sell equipment
rather than by deﬁying funds for it. This may be slightly more difficult
politically, but will be in line with the general reduction in military
sales that the Carter Administration has proposed. Increasing financial
independence will thus give the ROK a greafer measure of maneuverabillity
in the ROK-U.S. security relatiomship., Their improving manufactgring and
technical skills also will gradually enhaﬁce.that leverage.®* Although it

is unlikely that the ROK will soon replace the U.S. with gsome other country

as its principal source of imported weapons, the ROK already has introduced

- the Swiss Oerlikon antiaircraft gun inte its terminal air defenses. As the

DPRK presently owns a limited number of submarines and the U.S. does not
e ———————, .

presently sell submarines to foreign countries, the ROK 1s a potential cus-

s

tomer of such vessels from Great Britain or other manufacturers.** The ROK

might approach apother country for long range missile system components

that the U.S. appears unwilling to supply because of their possible ﬁtility
for developing a ROK nuclear delivery wvehicle.

.The ROK's domestic weapons manufactuting.capability will alsg improve.
The country presently is deficient in the advanced electronic and metal;grgical

i
technologies required for development of such weapons as guided missiles, but

e e

the ability to build components possibly useful to such an effort has already

been acquired. One such purchase was of a used, rocket-motor facllity from

o

% New York Times, October 10, 1977, p. 7.

*%Note Taiwan in The Military Balance 1977-78, op. cit., with three S$X-404
Midget submarines. '
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Lockheed in 1975.% Combinations of technology acquired from the U.S.,
bought from other foreign sources, and provided by Korean technical experts,
may materially add to'the choice of weapons the ROK might otherwise have
had relying solely on supplies from the U.S.

As mentioned above, the growth in the ROK defense budget also seems
significant when compared to theVDPRK's military financing capabilities.

For the past ten years, the DPRK has maintained a much higher level of
defense spending--9 to 15 peféent of GNP--than has the ROK. ©Now, however,

the growing South Korean economic base is beginniﬁg to outweigh‘the effects

of the DPRK's willingness to spend heavily on defense. In terms of percentage
of GNP expenditure, the ROK's 19?7 GNP of $25 billion giﬁes it a substantial
advantage in comparison with the DPRK's GNP base of $10 billion. The prospect
that the ROK's economic growth rate will exceed that of the DPRK implies that
this margin will grow. Moreover, by expending 8 percent of its national;
income for defense, the ROK will be investing more in absolute terms than

the DPRK would by spending 20 percent. ’

Forecasting or even measuring the compérative growth rates of the ROK
and DPRK gconomies is difficult. However, there are good féasons to believe
that the ROK will continue to have an economic growth rate higher than that
of North Korea. The ROK has first—claSS'accesé'to foreign markets for invest-
ment capital and for technology, whereas the DPRK is closely linked indus-
trially to the PRC and the USSR and has damaged its relations with Western
capitél markets by defaulting on some terms of fo:eign loan repayﬁant.__A

further inhibition to DPRK economic growth may come from the restrictions

*Wall Street Journal, December 18, 19753, p. 8.
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imposed by high defense spending itself. The North Koreans denf them~
selves possible investment opportunities by spending on defensef Even if
their defense investment is partially--say 50 percent-—as efficient as
normal capiltal investment, high defense spending can chill economic growth.
With a defense expenditure of about 12 percent of GNP, rather than the ROK's
8 percent, the economic growth would be reduced by 2/3 of 1 percent. (Com~
pared to South Korea's early rate of 4 percent, the.growth rate differential

has been 1-~1/3 from this cause alone.)

Pogsible Soviet Threats to the ROK

A varilety of influences affect possible Soviet threats to South Korean
security. From 1953 to the present, the Soviet Union has pursued a generally
cautious stance on the Korean question. The later Soviet leadership has
glven North Korea relatively low pfiority'in terms of political and military
support.* Notably, the North Koreans have not raceived the sophisticated
military equipment that has been provided thé Pqies and East Germans in the
Warsaw Pact and the Egyptians and Syrians in the Middle East. For example,

the DPRK has not received T-62 tanks, as have Poland, Egypt, and Syria. Nor

e e Al el B e T o .
has it been given SA-3, SA-4, SA~6, SA-7, or SA~ e-to~alr T
the Su-20 or MiG-23 airecraft that Eg;gn1LJ&gu;&&umwmy;_ﬁxxiawﬁanﬁﬁagzn;,

_Vvariously, have received.**

On the other hand, those weapons tle North Koreans have received are

provided in quantity. The DPRK has upwards of 1000 T~54/55 tanks, more than

- e P

* Washington Post, August 9, 1977, p. 4.
*%The Military Balance_1977-78.
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{4&99)g;g:zl#ai;efa£t7—aﬁﬂ—ﬁheusandsmdfmaxtillery_piQQQQL% The general pattern
of -Soviet wéapons distribution to the DPRK suggests it is a mediﬁm priority
recipient'of.one—weapon—generation-old equipment retired froﬁ the Furopean
theatre or other more sensitive fronts.

The degreé of Soviet military suppert for North Korea is influenced
by DPRK and by PRC policies. The North Koreén government has so implacably
insisted on military preparedness agéinst ROK-~U.S. forces that it has
virtually maintained the country on a war footing since the 1950¢ and de-
mands substantlal quantities of military‘hgrdware. Although North Korean
politics are marked by an ideology of "chu'che," or self-reliance, DPRK
leaders have pressed the USSR and the PRC for military capital in light of
North Korean defense production limitations. The Chinese are eager to limit

~ Soviet influence in Korea as elsewhere in Asia; they have provided the DPRK
with tanks and aircraft. Because of Soviet interests in maintaining a
-PF%E?FEﬁm}P_K9?§§3_h??9v??»,the‘DPRK_hgs been able to play_them.off agaigst
the Soviets. The U.S. Arms Control and Disarmhmant-Agency (ACDA) notes that
in the 1963-1974 period the USSR provided 70 percent of North Korea's arms
imports, while the PRC gave 30 percent.¥*

Meanwhile, the Soviets have not been active in exhorting the North
Koreans to violent acts against the ROX or against'American forces in Korea.
Moscow's public criticism of the ROK seems restrained, taking the form of
ggggég articles on poor economic conditions in South Korea and reports attri-

buted to DPRK sources on the ROK-U.S. military buildup. Moscow's official

*World Military Expenditures and Arms Transfers, Washington, D.C.: ACDA,
1965-74, p. 74.
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position appears to be that the Korean military problem is second-class
and requires no immediate redress.

The realities of American, Japanese, and Chinese interests in North-
east Asia and the priorities of other Soviet foreign policy objectives
weigh heavily in current Soviet restraint on Korea. The fabrie of Soviet
foreign policy does not, in itself, now demand strong pressure against the
ROK. The USSR has undertaken no public pledge to force an advantageous
Korean tefritcrial or military solutiomn.

American interests in protecting South Korean independence force

Moscow to comnsider the potential impact of its Korean actions on the entire
. T

spectyum of U.S.-USSR interactioq;, If the Soviets percelve pressure in.

e

Korea could generate.negativg American reactions 1n Europe, on strategic
arms issues, in thg Middle East, Africa, or other sensitive Soviet foreign
policy areas, thei; actions will be more judicious. The USSR may also re-
frain from exerting pressure at present for fear of reversing the app&rent
American withdrawal from Korea while the U.S. presence is still considerable.
The USSR could perceive that.time_was on its side and wait for a deteriora-
tion in American support of the ROK (possibly followaed by reduced Japanese
support) to provide it with a more opportune time to institute a rapid military
buildup of the DPRK and otherwise support a takeover of South Korea.

But increased Soviet support of the DPRK could also damage Soviet-

s e e T

Japanese relations. The Soviets value possible Japanese cooperation in indus-
M——-—“"’”"—mﬁ—ﬁ“

trializing the Soviet Far East. They have keenly sought Japanese assistance

for building a second trans~Siberia rail line and for increasing the petroleum

and natural gas production in their eastern territories. The Soviets are also
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trying to work through Japan to place political pressure on the PRC and are
attempting to influence the Japanese stance on certain provisions of the
Japanese~-PRC peace treaty currently under negotiation. If Soviet acts should
be seen in‘Japan as destabillizing for Korea, their already uneaay relations
with Japan could be worsened and one or more of these medium~term Soviet
objectives jeopatdized.

Potential negative Chinese reaction might also discourage the Soviets
from increasing their Korean military involvement. Although Chinese high-
technology military resources are limited, the PRC might offer the DPRK
additional'low—medium technology military support to prevent the Soviets
from tipping the ratio of military aid too much. The Chinese would have a
strong incentive to thwart any prospective Soviet action in Korea that would
leave the USSR in a position to coerce the PRC. Although the Chinese are
unlikéiy to be able.militarily to deny the Korean theatre to Soviet forces
in the foreseeable future, the PRC could have the option of competitively
intervening in Korea to insure a Chinese military prasence in the aftermath

of any Kqrean crisis. The PRC might even try to form a Chinese-Japanese=

American entente to persuade or otherwise prevent the Soviets from establish-
s 3t ———-—______________“

ing hegemony over Korea. ' Again, the USSR might feel it best to walt if the

"y

e ——

Chinese potential to interfere appeared to be waning.

On the other hand, if some of these constraints on Soviet behavior
SRR M AT R

in Korea were weskened, the USSR might be attracted to supporting thg_,ERK

in military moves agalnst South Korea. Preconditions might be Sino~Soviet

\_'_‘—‘—‘—‘
reconciliation, the inability of the PRC to prevent closer DPRK~-Soviet rela—
___p-——-'——"'—"""""‘—-—-....___. '—"—'_‘—-—————-m'm—--—-w_....,,_

or a substantial deterioration in American support to the ROK, possibly

tions
/—L R D rnmp g 4 et et
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followed by weakening of the Japanese-South Korean comnection. The USSR
thell might feel a military move would in?rease its powér potential in East
Asia by giving it greater influence over China or by increasing its bargain-
ing strength with Japan.

Given such a Soviet opportunity, the most likely form of intervention

would be through heavily increased arms shipments to the DPRK to improve

the quality and size of the North Koreans' weapons inventory.. There ig no£

a large téchnological overhang of Soviet weapons now denied the DPRK, and

the Korean military balance could be readily upset by the introduction of

enough new hardware. As stated earlier, candidates.for transfer-would be

the MiG-23/27 and Su-20 fighter-attack aircraft, Mi-24 helicopter gunships,
T~62 or T-72 medium tanks, mobile air defense weapons such as the SA=3,

SA-4, SA-6, SA-7, SA-8, SA-9, and the ZSU-23/4 guad gun, anpd advanced anti-

Fp—————
cree e ST ¥

tank weapons. The Soviets would hope for political collapse in the ROK or

that the DPRK would achieve principal objectives in a sudden milijitary strike

f
before the U.8. had a chance to react.

A higher level of Soviet involvement might follow a-military engagement
between the two Koreas. Relevant to such a speculation are USSR #ctipq;lin

the 1973 Middle East conflict, where Soviet forces continuously resupgiied -

Arab armies, threatened to intervene to prevent the destruction of the Egyptian .

Third Army, and carried out extemnsive reconnajgsance and, reportedly, lim;ted.',-

e ey i e P} - H —
alr-air combat missions. However, the use of Soviet ground forces in Korean

| —— ’ e
combat, the threat to do so in the Middle Easg. notwithstanding, would consti-

tute a degree of Soviet involvement much mogeggétious-tha 'at{ofiproviding

=."*ies or flying occasional sorties. '?astwéxampla

Sy i h

‘ \/‘Sf-#_f})a\) N
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troop Involvement suggest that although only limited military objectives
might be sought, the move would be carried out in a fashion that insured

a high probability of success.* As the Soviets would probably introduce
ground forces through North Korea, one might also Infer from past Soviet
army foreign deployments that initial presence would bécome semi-permanent
in order to prevent Japan, China, or the U.S. from re-establishing influence
over the region. The Korean peninsula's proximity to Soviet territory makes
it all the more likely that z Red Army intervention would be carried out

with enough force to guarantee success and that ground forces might not

quickly be withdrawn after hostilities ceased.

This proximity to the USSR also suggests that a direct Soviet military

action in the peninsula would include air and naval forces. Even now, the

'USSR's-regional naval and air capabilities outclass those of any other North-

east Asian state, but the relative abilities of the United States ard the

USSR to project power into the Korean area may also be changing in the Soviet

Unioﬁ's favor. American planners project the spectre of Soviet ability to
coordinate efficiently its ground forces, its Pacific Ocean surface -and
subsurface assets, its continental air defense, its air transport capacity,
and new weapons such as the long-range naval "Backfire" bomber in simultaneous
use against U.S. forces in the Western Pacific.** In such an event,:tﬁe-U.S.
might thus be able to do little to prevent the Soviet Union from enveloping
the Korean Peninsula and driving the Seventh Fleet as far away as the south-

eastern corner of the Philippine Sea.

* Thomas A. Brown, and Henry's Rowen, Topics in International Violence: Soviet
Use of Force, Flexible Options, and Problems of a Nuclear Crowd, Prepared for
ISA, Los Angeles° Pan Heuristics, Januwary 135, 1977.

**Horth A. Bagley, "The Decline of U.S. Sea Power,' Orbis, Summer 1977.
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USSR employment of nuclear weapons in a Korean contingency is very

unlikely. Its conventional forces could easily overpower the South Koreans,

even 1f they were to possess a small nuclear arsenal, and could indeed

defeat any other conventional force except, perhaps, the most determined

American intervention. Such use is further inhibi;ed by the riskéuof aggﬁs-

“, s et

ing U.S. or PRC escalation and the costs of damaging relations with other

nations, notably Japan. Soviet employment of nuclear weapons would be
h‘_“_‘——n——ﬂ-—-"_—-‘-’ .

justifiable only in the event the nuclear taboo had already been broken by
\_.._ﬁ_h\. .
South Korean use of nuclear weapons against the DPRK. Even under circum~

stances where the USSR felt compelled to use nuclear wespons as punishment

and to demonstrate support for its allies, a Soviet reply is likely to be

limited, i.e., a single detonation chosen for maximum political effect and

Obectives.

Pogsible PRC Threats to South Korea'

The PRC has.strong reasons not to upset the present Kdrean power
balance. Since 1953, it has benefited significantly ffom Northeast Asian
stability and has been able to contribute to tﬁét stability at relatively
low cost. To attempt to expand its sphere of influence in this area would
be expensive in the shoft fun and would strain its ability tb'project power
beyond its borders. However, there are limits to PRC restraint, and Chinese
military action may be invited if they are crossed. The further withdrawal
of American influence may make instability, resulting in Chinese military

intervention, more likely.
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Possibilities for increased military involvement in the Korean
peninsula at the present time must look very unattractive to PRC leaders.
The current security arranéement has kept the peninsula generally peaceful
since 1953, and renewed violence seems unlikely for the time being. The
costs of China's contribution to that stability have not been high. Compe-
tition with the USSR over influence with the DPRK has obliged the PRC to
provide military aid to North Korea; but at less than $100 million annually,
the level is rather low and is markedly less than what the North Vietnamese
required in their protracted war in Indochina,* Although Kim-I1-Sung may
in time ask the Chinese for more hardware to helﬁ offset the ROK'slrecent
acquisitions, it is unlikely that the PRC will find it necessary to give
‘Kim enough to start an arms race. Evidence of Chinese bargaining strength
comes from the PRC's succesaful 1975 resistance to North Korean requests
for possible military action against the South Koreans.**

On the other hand, the price to the Chinése of a Korean military
engagenent could be very high indeed. The ROK army already h&s_significant
potential to resist am attack, and American_suppoft could make the costs to
China of fighting on a Korean front extremely high. Chinese tefritory might
even become the target of limited American strikes. Furthermofe, a majsr
PRC troop commitment to a Korean conflict could divert assets from therguarded
Soviet border, a;d such a period of relgtive weakness coﬁld invite an oppor-

tunistic Soviet military strike against China.

* See World Military Expenditures and Arms Transfers, p. 74._-
#%New York Times, April 29, 1975, p. 5. ’
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Chinese military acts in a Korean conflict could also harm China's
broader foreign interests. The PRC has worked hard to get the Japanese to
"eilt" toward it rather than the Soviet Union. It hopes to broaden these
cordial relatioms through greater trade and, perhaps, to get some assistance
in its own national development. Gaining a measure of U.S. trust has also
been a hard-bought prize for the Chinese; future American support may help
them to resiat Soviet miliﬁary and political pressure. The Chinese also
need American cooperation in arranging a favorable solution to the Taiwan
problem. Chinese opposition to Japanese and U.S. interests in a Korean
conflict could isolate the PRC from important political and economic support.

Even if the Chinese could effect the replacement of the ROK government
with an allied Communist regime, the act might not serve the dominant PRC
foreign policy objectives and would .not significantly increase Chinese power
potential in East Asia.. It would, at most, gain access to the Sea of Japan.
Southern Korea's immediate proximity to the Japanese home islands would be
militaril; desirable largely in terms of outright invasion of the Japanese
islands~~an ambitious policy that the Chinese have not adopted for several
hundred years and have never found successful.

Unlikely as the PRC is to initlate change in the security relationship
of the Korean peninsula, it may be forced to react if the power balance is
disturbed, A Korean buffer state protects ifs Manchurianﬂborderf It hopes
to achieve this at minimum cost by satisfying the DPRK with militarﬁ aid

;and preserving the Korean peace but is probably ready to act more strongly
1if necessary. For instance, should the ROK invade North Korea, the PRC would

be expected to move in swiftly to prevent the DPRK’snéqllépse.. Experience has
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demonstrated that the Chinese have been prepared to fight a costly war,
even against U.S. forces, in order to preserve a buffer state dn the Yalu
frontier. The current Sino-Soviet emmity makes it even more important to
the Chinese that they maintain North Korea's integrity, for the Soviet
Union might be eager to intervene on North Korea's side in renewed Korean
fighting if it felt it could thereby secure a new front on Manchufia's
Yalu boundary. The prospect of having its industrial heartland thus
surrounded on three sides by Soviet forces strongly encourages the PRC
to keep open the option of sending in troops to help defend North Korea.
Even short of an ROK invasion of the DPRK, the PRC would be obliged
to increase arms shipmeht; and otherwise support the DPRK in renewed K&fgan
fighting. It would be unrealistic for ROK military plammers to expect that
they could outrun the DPRK in'military equipment as long as Soviet-Chinese
competitive pressures to support North Kor;a exist.
Certainly, the PRC would consider ROK development of nuclegr'weapons
as very destabilizing and be prepared to react strongly if their Northeast
Asian policy objectives seemed threatened. Although the Chinese would weigh

the possible negative reactlon of the U.S. and Japan should the PRC strike

against ROK nuclear facilities or retaliate against an ROK nuclear strike,
they could readily claim superior and more immediate interests as justifica- I
tion for acting. First, the PRC has a treaty commitment to defend the DPRK
and would feel required to homor it if the North Koreans suffered an unpro-

voked nuclear attack. Furthermore, the Soviets might take the opportunity -

to intervene in Korea if the Chinese failed to react swiftly to a South Korean

nuclear provocation. They might anyway. FinaTly, the PRC might fear for -
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Chinese cities that were within reach of ROK nuclear delivery systems if
the ROK leadership were believed capable of attacking the PRC. Thus, self
interest suggests that the Chinese would probably be prepared to disarm
or respond with a nuclear strike against the ROK if it appeared that South
Korea was coming dangerously close to a nuclear weapons capability.

A continued strong American stabilizing influence in Korea reduces
the burden on the Chinese of being prepared for Korean contingencies. Signs
of future reduction in the U.S. presence are not completely encouraging to
the Chinese., As long as the DPRK leadership retains its unpredictable and
bellicose character, the Chinese may anticipate being reluctantly committed
to support the Norﬁh Koreans if they attack the South in a future 6f raduced
American presence. Degradation of the American commitment may likewise reduce
South Korean restraint.and increase the_chaﬁce that they could initiate a
confliet or introduce nuclear weapone into their arsenal. fhe PRC may even
fear that the Japanese would, militarily or politically, adjust to American
withdrawals in a way that opposed Chinese foreign policy goals. Therefore,
the Chinese may gquietly encourage the continued presence in Korea of the'

U.S. forces that they fought to a standstill a generation ago.*®

The Rigks of Weakening the Japanese Connection

South Korea's partial dependence upon Japan for its external security
has made for a somewhat artificial relationship currentiy shaped by influences

that outweigh traditional Japanese-Korean mistrust. Alfhoﬁgh it is remotely

*This 1s even voilced by ROK President Park; see Time, June 30, 1975, p. 35.
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possible that the current Japanese contributién to ROK security could be
ended by Japanese accesslon to strong cutside pressure-—such as from the
Soviet Union--the most likely source of such change is from within the
U.S.=Japanese=ROK security agreement. |

In a broad sense, Japanese foreign policy in East Asia, as elsewhere,
is governed by the American security tie and by the Japanese balance between
the USSR and the PRC. The first relationship encourages Japan to further
support the ROK, and ﬁhe second does not greatly interfere with Japaneée—ROK
relations as long as South Korea remains on a second echelon of-p;ﬂmiﬂence.
It 1s possible, but unlikely, that the USSR will gain the ascendancy in
Ndrtheast.A91a and, in conjuﬁction with an American withdrawal, come to
force Japaﬁ to alter its basic foreign policy ties.* There might even be
a Chiﬁése-Soviet reconciliation forcing Japan to.cut its tie with the U.S.
or, at leaét, to cease following American foreign policy leads in East Asdian
matters. In either case, Japan might withdraw support, and there would be
little the ROK could say or do to prevent it.

A more likely alteration of Japanese~ROK relations would come from
changes in the U.S. security tie to South Korea and the degree to which
Japan and the ROK feel they can continue to cooperate with each other in the
absence of the U.S. Presently, the U;S. gﬁafantees Japane;e security and
expects Japanese cooperation on Korean security as ﬁart of the bargain.
Furthermore, Japanese~ROK economic ties have been critical to ROK develop-

ment, but they have also been profitable to Japanese investors and promise

*Henry S. Rowen, "Japan and the Future Balance in Asia."
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to continue to be. Japan has benefited from the last quarter-century

of Korean peace and certainly should be disinclined to increase the risks
of war. As long as these influences dominate, the Japanese probably will
continue to do their part to support South Korea.

From the ROK itself, however, two discordant influences have arisen
and may yet harm the tie te Japan. First, the ROK government has committed
extraterritorial acts, such as the kidnapping of Kéﬁ Dae Jung from a Tokyo
hotel,.which offended the Japanese because of its scoff-law nature——and
reinforced their low opinion of Koreans. The ROK pledged after the Kim
Dae Jung case not to repeat such actions in Japan, but many of the political
pressures that underlie the incident persist in South Korea, and there is
no guarantee against similar acts in the future. .

Second, the ROK is suspected of harboring nuclear ambitions, a vice

to which the Ja ; iquel. ensitive. The farther the ROK develops

D////question og_ggngg:;_jgg_ggg;hngzsa_miii_become for the Japanesae. Japeanese

politics now prevent association with nuclear weapdns; even thoasa of an ally.

Not only have the Japanese maintained they will not become a nuclear power,
but they insiét that no American nuclear weapons ba allowed on Japanese soil
or even aboard U.S. Navy vegsels as they call,in Japgnese porta.

It is even less 1ikeiy that the Japanese wﬁuld tolerate ROK.nﬁdlear

S e ’ ,
wea ick to their current degree of cooperation with the ROK.

oty o AL

A strong Japanese reaction would almest certainly take place if an actual

Pt —

ROK weapons deployment were revealed. However,_EEErggzlger sigpalsmghggwm

betrayed a developing ROK.weapons program might.-pass-with-relatively little
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Japanese reaction as long as the ROK did not overtly move into weapons

B o e R TS Vi s pa o e e
status. The Japanese might ‘be too tolerant, “then panic. The Japaneae them-
—e

selves have described their method of policy formation as crisis oriented.*

The sanctions open to the Japanese are easily identified and have

been broached in past periods of Japanese~ROK tensions. The Japanese could

take economlc sanctions against the South Koreans by regtricting tourism,
< . S ‘“-'——__,_________‘_\
cutting off sources of investment capital ~or by restricting the impattation

of Korean goods. At a more serious level, the Japanese might temporarily

refuse to let Americans operate from Japanese basges for the support of South

s e arn i

- Korea.

Once American military-operations-and the security-balance in the
Western Pacific became encumbered by an ROK-Japanese dispute, the U.S. would
have to act to reduce tensions. At that point the problem might be resolveéd,
or it might be converted into a broader and more troubling re~evaluation
of the UtS,nJapanese securitj tie itself. Thus, the ramifications of nuclear
development might force that issue and the correlated one of national security

beyond the control of the South Korean government leader. .

*Beverly C. and Henry S. Rowen, "Japan's Security and Its Nuclear Future,"
Monograph 4, in Albert Wohlstetter et al., Can We Make Nuclear Power Com-

patibie with Limiting the Spread of Nuclear Weapons? PH 77-04*370~23,
Los Angeles° Pan Heuristics, May 1977,
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POSSIBLE SOUTH KOREAN NUCLEAR WEAPON PROGRAMS

In the past several yvears, South Korean officials have liinted that
the ROK might take steps to move closer to possessing nuclear weapons.
Such statements have generally been equivocal, have occurred in response
to leading questions from the press, and have been couched in terms'of the
ROK's long-~range defense planning for the next ten to twenty yvears.® As
current evidence of the lack of South Korean.nuclear ambitions, one may
point to ROK ratification of the Nomproliferation Treetj as well as the
responsible stance the ROK has taken in negotiations with Canada and the
U.S. over its purchase of nuclear facilities. |

On the other hand, the ROK's entry into tﬁe nuclear era, witﬁ the
startup of its first power reactors, has been a source of considerable
national pride. It is recognized that the plutonium output from thia
installation is a potential source of nuclear weapons material and thet
the facility might contribute in other ways to the progress of a nuclear

weapons program, ¥* Ostensibly as a move to bolster its nuclear fuel inde-

. pendence, the ROK contracted in 1975 with France to purchase a plutonium

reprocessing facility. This transaction--whose expected utility to a
civilian nuclear power program relative to its possible contribution to a
nuclear weapons program made it seem suspect~=-reportedly drew sharp and

and successful opposition from the U.S.*** It is evident, furthermore,

* Christian Science Monitor, June 15, 1977, p. 3; Hanguk Ilbo, June 30,
1977, p. 1. .

%% Asahi Shimbun-n-Haptong News Agency, June 22, 1977. E.g., "A western
diplomat [in Seoul] said the Roreans had been 'impeccable' in such assurance
[not to use Canadian materials in weapons]." (New York Times, February 1,
1976, p. 1l.)

*k*New York Times, February 1, 1976, p. 1l.

II-61



o

that such South Korean weapons systems as the F-4 aircraft and the Nike-
Hercules SAM could be used to deliver a moderately sophisticated nuclear
state's weapons. As noted.earlier, the ROK's_growing economic fesources
will widen Ehe South Korean's options in further future weapons acquisi-
tion. All of these developments and their potential implications are no
doubt not only being carefully sorutinized in Washiﬁgton, but algo in Tokyo,
Peking, Moscow and, perhaps.moet anxiously, in Pyongyang as well.

However, the specific objectives of a possible South Korean nuclear
weapons program have been left {ll-defined, despite comments by ROK offioials
and outsiders alike. Extant semi~official ROK statements eboot nﬁclear
weapons are-uﬁderstandably vaéue, filied with qualifications and lacking
time-specificity. ROK officieie heve pointed to the current Americen'nuolear

deployment in South Korea as a desirable arrangement but have falled to
—

dietigguishmbeeweennthemt.9 ggn;x;putione of that force. the deteEEEEE role

and the weapons' direct mil%ternggility. The South Koreans are unable them~
' o > ) S
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not to the Chinese or Soviets and probably not to the North Koreane. In

e N iaa
e g . - EU—
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particular they do not accede to the Gallois view that a small netion can

deter a great one-—their force would be epecificelly designed to counter

an equal--or even a nation half thelr size. Furthermore,(EE_;gge;_gg;“;hg

rast of this century, any possible South Koreen nuclear capability will be
.w"""""'—“ o

R et

well behind the contemporaneous tactical potential of American nucleax forces

deployed or operating in Korea. Even the current potential of American

. ! nuclear weapons deployed in South Korea will remain far beyond theoROK‘s
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reach for the decade of the 1980s and probably well after that.* It is
a questionable-—and underanalyzed--issue whether any feasible ROK nucléar
program can materially enhance the ROK defense posture or threaten the
DPRK with an unacceptable level of retaliatory damage.

This section will address four major areas. It will delineata the.

principal hnical, and economic constraints that now stand

between the ROK and nuclesar weapons status. Military objectives that might

be served by ROK nuclear weapons will be examined and compared with the

capability of ROK conventional forces to perform the same tasks. Thixd,

the possible form of ROK nuclear delivery systems will be described. Finally,

the section will outline possible consequences to U.S. interests of ROK.

nuclear weapons development and use.

——

This analysis assumes a Northeast Asian security enviromnment in the
1980s that is not very different from the preseﬁt one. To be sure, no American

troops would be present in the ROK, for it is hard to imagine the ROK developing

e it

nuclear weapons unless tangible U.S. support had shrunk. Otherwise, the

principal elements of the Northeast Asian balance-~the Sino-Soviet split, ﬁga

L

moderate Chinese and Soviet support of an unfriendly, militarized North Korea,

and formal U.S. security ties.to the ROK and to g_noanuclear Japan--are

B e P AT

agsumed to remain as they. .are.now.. The relative wealth of the ROK and DPRK

is presumed to stay roughly the same as in 1978, with both states continuing

to industrialize.

! *See Defense Monitor, January 1976, for a particularly detalled hypotheticai
/. description of deployed U.S. weapons in the ROK.

Also, Boston Globe, July 10, 1977, p. 19, discusses Undersecretary of State
Philip Habib as go-between for U.S. President Carter and ROK President Park
on retaining a token number of U.S. nuclear weapons with U.S. F-4 squadrons
in the ROK.
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Restraints on a Pogsible South Korean Nuclear Weapons Program

Three typea of constraints—-political, economic, and technical--
currently impede South Korean movement closer to possessing nuclear weapons.
Taken in isolation, the politieal barriers are probably the severest; the
economic problems of weapons deve10pmént seem least troublesome for this

prospering country. In an actual ROK program these constraints would interact.

-For instance, in the course of political action to discourége the ROK from

making nuclear weapons, the U.S. might take steps that made the ROK's nuclear

option technically more difficult and hurt the ROK's economy as well.

Political Restraints _ | {

There are several types of political restraints on ROK mqves_tawards [
nuclear weapons. Formal non~proliferation clauses are written inﬁo agreements
that govern transfer pf American and Canadian nuélear powét reactor technology .{
to South Korea;* In any future déalingé with the French, a default ciauée to pre-
vent unguthori;ed use may come to be written in sales agreements; However,
France's nonproliferation.réstrictions rélating ﬁo ﬁuclear techﬁoloéy export have a
shorter history-than U.s. and Canadian policiéa, aﬁd are currently_less élearly
expressed. Unauthorized usé of fuel or facilities by the ROK woﬁld be grounds
for U.S. and Canadian cancellation of fuel supplies and nuclear technical
assistance. |

There may also be moves toward blanket, sovereign pelicies on nonpro-

liferation by suppliers of nuclear technology. Canadd has been fbllawing a

policy of evaluating a proposed recipient state's entire attitude on nuclear [ﬁ

*New York Timeg, February 1, 1976, p. 1l1.
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proliferation before selliﬁg its technology; the lesson of the Indian
nuclear explosion that was aided by the presence of Canadian facilities
was a bitter pill for the Canadian authorities. Recent American moves to
impose blanket rules on states receilving U.S. nuclear technology may
become a significant restraining force. A recently passed bill* would
impose sanctions on a recipient state's nuclear transactions with the U.S.
if any part of its national nuclear facilitles were uséd,for the purpose
of developing nuclear explosives. Such policies as the Canadian and the
recent American one may be more comprehensive than the bilateral purchase
and fuel-supply agreements with nonproliferation clauses that commonly are
negotiated with foreign purchasers of nuclear facilities.

Finally, the ROK has ratified the Non-Proliferation Treaty. Its
direct enforcement provisions are\négligibla, but i: provides. a public
barrier, albelt vague, which woulé draw international attention should
the ROK wviolate its intent. Brosd attention would similarly be drawn should
the ROK formally withdraw from the treaty "for supreme reasons of national
interest" prior to overtly deploying or testing nuclear weapouns. The NPT's
international acceptance would, in either case, direct pressure upon the
ROK or upon its supporters, such as the U;S. énd Japan, to bring a halt to
the weapons prograﬁ.

In the case of the American (or at some future date, French) reactors,
the South Koreans would then have to substitute their own plutonium or enriched
uranium fuel to keep them operating; the Canadian "CANDU" design uses natural

uranium. The technical difficulty of making each of these substitutions will

*Wall Street Journal, February 8, 1978, p. 7.

II-65



be discussed below. Supplying countries could alsoc severely interfere
with ROK cperation of nuclear reactors by withdrawing their continuing
technical assistance. Natiomals of the U.S., Canada, or France might
ordinarily have a day~to-day role in operating the reactors. - If such
forelgn—-staffed positions were critically placed, the South Koreans,
unassisted, might have problems maintaining the reactor's normal operations.
A more serious ROK manpower insufficiency would arise if and when a South
Korean reactor malfunctioned. However completely the South Korean technicians
could perform routine duties, they probably could noﬁ diagnose malfunctions
in their power reactors with confidence. The expectation of such bresk-
dowﬁs is high, judging from power reactor operating tecords in almost avery
other country. Even were the ROK technicians able to locate & malfunction,
repairs might require replacing a massivé‘or sophisticataed coﬁponent-which
the ROK domestic industry is not capable of producing;- Another problem .

of autonomous reactor operation applies to the Canadian "CANDU" design
which requires heavy water as ité ¢oolant fluid. Were Canada and the U.S.

to shut off South Korea's heavy water supplies, thé ROK would have to pro-
cure this material elsewhere. Like the problem of power reactox malfunmctions,
the heavy water requirement would become more serious the longer the shutoff
of Western supplies became. |

In their role as ROK trade partners or as parties to Northea#t Aglan

stability, fﬁreign countries might also find ways to demonstrate objections
to ROK nuclear weapons ambitions. The combination of trade and—~esPecially-;

ecurity relations is convert#ble leverage.  Both the U.S. ;nd Japan now

xfensively trade with South Korea, and an embargo by either one could
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strongly press ROK leadership to change its nuclear policies. The U.S.
could not cut off trade without first abrogating its security treaties
with the ROK, but pressure on discretionary components of U.S.-ROK trade
might accompany American action on the nuclear technology front. The U.S.
Executive Branch could readily manipulate exports of military and high-
technology hardware to the ROK, restrict importé of ROK goods that are now
subject to volume quotas, and cut-off U S. ground servicing of potential

R

ROK nuclear delivery systems, such as F-4 aircraft. Executive action on

these fronts could precede more comprehensive measures.taken by. the Congress
and the P;asideﬁt together to further restrict tradé_in the face of Korean
intransigence. Recent House holdup of.the 1978 Koreén armg=-aid bill in
connection with its investigation bf ROK influencé—buying on Capitol Hill
makes threats to act strongly on the trade front mote credible.

. To react even more‘strongly by cutting the security tie to South
Korea as a punitive measure in the event of ROK moves toward nudlear weapons
might confirm ROK feelings of isolation and force an even greater weapons
effqrt.

Since Japan and South Korea currently participate in no joint nuclear

power programs, Japan lacks ‘a direct channel by which 1t can restrain the

T et e e g e e

ROK from developing nuclear weapons. It is possible that in the 1980s Japan

will begin to export nuclear facilities such asg power reactors and nuclear

gervices such as uranium enrichment and plutonium reprocessing. Such an

export program would be more likeiy to be directed toward areas consildered

low in military-proliferation potential, but it could help Japan lower its

" domestic nuclear power costs through economies of scale and experience.
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However, it is rather questionable whether Japan would engage in nuclear
commerce with South Korea as long as it suspects the ROK 1s interested in
nuclear weapons. At a m;nimum, the Japanese would insist on clear legal
restraints on unauthorized ROK use of exported Japanese nuclear fuel or
facilities., The Japanese might also expect the South Koreans to submit

‘to such practical safeguards as low inventories of nuclear fuel, rigorous
site insPéction'and stockplle auditing; and participation of Japanese tach-
nicians in power plant operations. Unless the ROK seeks and obtains such-
“nuclear trade with Japan and, thus, gives the Japanese nuclear technology
leverage ovér the South Koreans, Japanese leaders may have to rely on more
gene}al tools such as diplomatic channels, trade restraint, or évén’preﬁsure
on U.S. forces in Japan, to inhibit ROK moves to nuclear weapons.

ROK oil imports are the only important concentration of ‘South Korean
trade, aside from its commerce with the U.S. and Japan. - But use of an oil
embargo to influence a South Korean nuclear weapons policy decision seenig

Afar'fetched. - South Korea c;uld gsecure its entire oil needs from any one
of several exporting states, and the South Koreans have moved to broaden

their relations with Persian Gulf states by providing them with favorably

priced construction services.

Technical Constraints -

A series of technical challenges—-although not a seriatim set of
tﬁrnstyles-along a single path--would confront South Korea if it tried to
develop nuclear weapons. Discussed in detail below, these obstacles break

into several major categories: obtaining fissile material for weapons,
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designing and detonating, and completing a nuclear device and delivery

system, Each of these Includes some steps or aspects that could be accom-

S ————n .

| plished covertly; each also includes pefQEBEEWEﬂét'brObghly_Would be detec-
e e e il ol : Bl smrba R y

table by a major or regional.power's-inteliigence system.

It is important to realize that a nation such as_the-ROK-may-prepare.

years in advance of the possible development of nuclear weapons. Thus,

e

it can shorten the time between its decision to openly develop weapons

and actual possession of a emall nuclear force. Other studies* point out
that a non-nuclear state may, without breaking the current multilateral

and bilateral agreements covering nuclear techmology, come within weeks or
days of possessing an atomic weapon. Nor need South Korea, when it first
comes to within weeks of nuclear weapons status, be compelled to immediately
proceed or to abandon its efforts. Inmstead, its preparations might lie
dormant for several years without aggravating the difficulty of the final
step toward weapons. For example, the ROK might frame its bomb design around

T —

a delivery system already available in its conventional arsenal—-the F~4 .
s S

alrcraft, for example. Design and comnstruction of a test device or weapon

might advance far-—even to the point of standing ready “for final insertion

ofeEEEMEHSlsarnmatexialazrbefore_the government moved to physically isolate

e e e B e AL AL AN

giﬁeﬁk}gﬁggggnxsmnf_ref;ged plutonium or Up3s. Alternately, ‘the South

Koreans might accumulate large stockpiles of unrefined plutonium or U235

uggi}g:eral_tn_xhgigwg;gi;iig_gucleer power programrbefore acquiring the

enrichment or reprocessing facilities that permit extraction of weapons-

%*Albert Wohlstetter, et al., Moving Toward Life in & Nuclear Armed Crowd?
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usable material. Such tésks are made easier for the South Koreans because
many facilities or systems relevant to the weapons are commonplace in con~
ventionally-armed military forces and in civilian nuclear powef programs.
One clear requirement of a South Korean weapons program is a source
of refined plutonium or highly enriched U235. Since both materials are
widely recognized as weapons ingredients, the South Koreans might not plan
to hold them overtly before acknowledging nuﬁlear weapdﬁs:status; Inatead,
they could opt for covert possession of faciiities, i.e., maintain a secret
capability to quickly extract these materials from such sources as spent
nuclear fuel. |
In addition, fresh fuel for nuclear reactorq is a possible source
of Ug35. In thé Korean reactors, slightly enriched uranium (normally about
three percent U235) is utilized. The size of the ROK ‘fuel stockpile deter-

mines the amount of such U, available at any one time. One nuclear power

235
‘reactor currently is in operation in South Korea, and two more are under

construction:

_ Name Nat MWe Type Sourge'Nation 7 Completed Comp. Date*
Ko-Ri 1 564 PWR USA 100% 11/1977
Ko=Ri 2 605 PWR USA 12.9% 11/1982
Wolsung 1 629 'PHWR Canada 19,1% 4/1982

*As of August 1977.

Furthermore, two more power plant contracts are currently being let for
facilities the ROK gévernment tentatively schedules for completion by 1984

or 1985.%%

* Nuclear Neﬁs,,August 1977, p. 77.
*%Wall Street Journal, February 9, 1978, p. 11.
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Light water reactors require reloading approximately once a year.
In the United States it is customar& to acquire this reload about 90 days
ahead of need to allow time to examine fuel for any defective rods and
to rebrder if required. Elsewhere this lead time is doubtless longer,
but economic operations would dictate keeping high-cost uranium fuel inven-
tories to a minimum. The usual practice, however, is to keep rather large
inventories. U.S. agreemeﬁts specify that nothing shall be done that would
interfere with efficient operation of the nuclear power plant--in other
words, the United States could not prohibit South Korea from keeping one
or more reloads ahead at all times. The U.S. is trying to increase confi-
dence in fuel sources to discourage use of plutonium., The Japanese regard
this as prudent policy (ﬁhether they practice it or not is uncertain).
Plutonium as a weapons material is potentially available to- the ROK
in spent fuel from its power reactors, from fresh MOX power reactor fuel—-—
hould its use hecome standard industrial practice--or from a ﬁlutonium
roduction reactor. Spent-fuel plutonium is one source that will certainly
be available to the South Koreans. Present to the extent of .6 percent to
.7 percent in optimaily burned-up reactor fuel (for the two principal American
civilian reactor designs), a GWe-year of spent fuel, or some 30 metric toms,
contains approximately 200 kg of plutonium. The size of the ROK civilian
nuclear power program and the inventdry turnover of spent fuel before it is
exported from the country will govern the total amount of plutonium in spent

fuel that might be available at any one time to the South Koreans.
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Plutonium in

1 Load (one year) Average
of Spent Fuel Rods Plutonium
MWe - in Storage Pools Bomb in Core
Year Installed (kg) Equivalents* (Bomb Equivalents)
1980 564 100 (20) - Qo)
1985 1800 320 (64) (32)
1990 3400 610 (122) (61)

Furthermore, since plutonium is prodﬁced continuocusly in power-
reactor fuel burnup, reactor fuel with an average one-year burning perioed
could be expected to yield about as much plutonium as a six-month inventory
of that reactor's spent fuel. (See chart above.) Siﬁce reactor shutdown
and premature fuel removal are not uncommon in power plant operation, plu-
tonium in an operatiné reactor potentially could become availlable to tha
Soﬁth Koreans for weapons well within the790-day-notification-period for
abrOgaﬁion of the NPT.

‘Another potential source of plutonium for the ROK is an unsafeguaxded
resesrch reactor run as & plutonium production reactor. It has two TRIGA
reactors-—one 250 KWe and one 2 MiWe. These are much smaller than.the‘Israeli
reactor at Dimona (26 MWe capable of producing perhaps eight kg of plutonium
per year) or those of Taiwan and India (40 MWe-NRX type capable of producing
12 kg of plutonium per year), and they could make only a trivial contribution
to bomb production. The TRIGA reactors afe fueléd with 20 percent enriched
uranium; as such, they could bé tapped for marginal amounts of enriched .
uranium in a crisis~=but it is hardly likely.

Finally, if the ROK ever uses mixed-oxide (MOX) nuclear fuel, that fresh

fuel could serve as a weapons-grade plutonium scurce. The amount of such

*For the discussion that follows, one bomb equivalent will be assumed to be'
5 kilograms of fissionable plutonium or 15 kilograms of U 235" '
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plutonium available at any one time would depend on the proportion of total

Al

capacity fueled by MOX and by the- length of time the freéh fuel was held

in inventory. Since MOX fuel is approximately one percent plutonium, ome
GWe-year of fuel (about 30 metric tons) would contain some 300 kg of plu~
tonium, enough for approximately 60 weapons. It is indeed a somewhat richer

gsource of plutonium than spent fuel rods and probably less difficult to

separate.

MWe l-Year Inventory ‘Bomb 3-Month Inventory of
Year Installed of Pu in MOX (kg) Equivalents Bomb Equivalents
1980 564 ' 170 (34) (8
1985 1800 540 . - (108) (27
1990 3400 _ 1000 - (200) {50)

Separating pluﬁonium from spent reactor fuel inyolveé a chemiéal '
technique knowm as reproéessiﬁg. Coﬁmbnly, reproceséing problems'aré-simpli-'
fied somewhat by allowiﬂg newly removed fuel elements to éoal doﬁﬁ for |
éeveral ﬁonths before the plutonium is extractéd. When:the shoftéf—lived
fission products have decayed, the process of chemically separatiﬁg the
plutonium from the other still dangerous material can proceed. Thisﬂrepro-
cessing activity 1is most difficult for fuel elements that have Stayed in
the power reactor for economically optimum burnup periods. Rods removed
prematurely from a power reactor or material from the core of a plutonium
production reactor would be somewhat less difficult to reprovcess. However,
MOX fuel (which.has presumably been”prodﬁced from spent fuel rods) has already

had the dangerous irradiation product removed; chemical separation presents

less hazard or technological difficulties.
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It is unclear whether the ROK currently is capable of building
its own repreocessing facility. As of 1975, when South Korea contracted
with France to purchase a reprocessing plant for the ostensible purpose
of closing the fuel cycle for its forthcoming power reactors, the ROK
evidently felt it could not do a good job of building a large reprocessor.
However, such a plant would have been capable of extracting the plutonium

from approximately 50-100 metric tons of spent fuel per year, thus producing

several hundred kilograms of plutonium annually. Several years of such output

devoted to weapons would be far beyond South Korea's military requirements
because of limitation on deliqery ability. An ROK weapons program might
be adequately served by an even smaller plant producing around 50 kilograms
of plutonium annually--provided the plant was allowed to run for a period
of months or years in advanée of anticipated refined plutoﬁium requirements.
The annual spéﬁt fuel supply-for such a reproéésaing.plant correépoﬁds ;o
the turnover from a 250 ﬂWe powar reactor. Any.of South Korea's'pfesent or
planned pﬁwer feactors are more than twice that‘size. Such a small fepro-
céséiné plant might resemble the Indian‘fgcility, a iOO tonne.planﬁ, used
ﬁo extract plutonium from spent fuel forrthat nation's nuclear explosive
program. |

8ince one GWe of power plant capacity requires an annﬁal supply of
about 30 métric tons of fuel, or about one metfic ton of U235, even a few
months' stockpile of fuel for the current (600 MWe) Soﬁth Korean nuclear

reactor would contain several bomb-masses of U235. Az the ROK nuclear
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powexr program grows, the U235 in fresh fuel stockpiles will also

grow: .
U-235 in Three Months' Supply

Mie One Reload (Bomb ‘of SEU on Hand
Yeay Installed kg Equivalents) ‘(Bomb Equivalents)
1978 564 510 (34) (8)
1980 564 510 (34) (8)
1985 1800 1600 (106) . (26)
1990 3400 . 3100 (206) (51)

Another potential source of Usas is South Korea's natural uranium

deposits. As of October 1977, ROK govermnment estimates claimed approxi-

mately 3.1 million tons of confirmed uranium deposi;s, with an additional

uncqnfirmad.2¢5 million tons.* At the ROK's reported average assay of 0.043
percent, the confirmed figure of 3.1 million tons represents some 1400 tons
of natural uranium, or some 9.7 tons of U235. In turn, this is about 590
bomb-masses of fissilé uraﬁium. This quantity of uranium could supply about
ten GWe-years of nuclear power plant capacity. Such a quanfity of fuel
would, according to the chart on page 8, represent some threé‘&ears of
operation at the ROK's planned nation-wide level of power plant capadity.
Uranium enrichment facilitieé would be necessary to raisé the U235
from the three percent level of the LEU or the 0?7 percent level of natural
uranium to the 80 percent or better normall& required in a uranium fission

sweapon. Theoretically, the ROK could build an enrichment facility. Of the

*Haptong News Agency, October 18, 1977 (News Bulletin).
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four technologieé currently used commercially or under development,

gaseous diffusion is probably beyond the technical and financial capsbility
of the Koreans. Reported stétements by American CIA chief Stansfield

Turner indicate that, compared to a centrifuge (or perhaps laser) approach,

a gaseous diffusion facility in thg ROK would be easy to detect.* The newer
approaches (centrifuge and laser) alsc seem to have advantages of smaller
unit size and of lower power requirements than does gaseous diffusion. At
the moment, a jet nozzle plant which South Africa reportedly has been develop-
ing and which is under development in Western Europe may be a more reélistic
ROK option than the still experimental laser process. However, either the
centrifuga or jet nozzle approach could strain the ROK's ability to produce
precision, ultra high-speed machines. The South Africans are already eﬁcoun-
tering delays in purchasing high technology materials and parts for their
prototype plant. It is likely that the development of an enrichment plant

would have to be entirely indigenous.

Weapons Desig&
Designing a nuclear weapon and its delivery system may also be a
challenge for the South Koresans, At the earlier stage of a weapons program,

the ROK would have to assemble a competent design team.** When enough

% The Economist, July 23, 1977, p. 57' Washington Star, July 17, 1977, p. 12,

*% Some ROK sources say such a design team can readily be assembled (New
York Times, February 1, 1976, p. 11.)
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fissile material was avallable, the test of a device would help the further

refinement of proposed weapons. Ideally, then, the tested device should

be miniaturized and made sufficiently rugged for its expected mission environ-

ment. Although working within the present system of international treaties
and safeguards, the ROK might have a lead time of several years before it
would be forced to make its program public. The design stage of a weapons
program would nevertheless be difficult and further complicated by require~
ments for secrecy.

Although the ROK is an efficiently-governed nation industrializing
rapidly, it may be deficient in manpower relevant to nuclear weapons design.
Only & limited number of the 1000 "atomic energy experts' at the ROK's
nuélear power reactors and thg sclentists at its research reactor have the
background in nuclear engineering to assist in developﬁent of an atomic
weapon (some 56 hava doctorates in nuclear science or related fields).*

For international reasons, South Korean officials may find that testing
a nuclear device is unwise. Comsequently, an ROK nuclear weapoﬁé progran
may be hindered, Procéeding from seratch to a bomb or'warhead, the most
efficient means for South Korean scilentists to conduct a weapons program
would involve one or a series of nuclear explosions, particularly'if Sbuth
Korea's goal is to produce a lightweight and compact wéapon. The miniaturi-
zation procesé would doubtless require-majof design modifications from an
initial, bulky, explosive device. Although minlaturizing a wéapon may still

be possible without testing (as may be the case for possible Israeli efforts),

*Korean Times, June 27, 1975.
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the project would require more highly skilled manpower inputs--in computer
simulation, for example--to compensate. Perceived political constraints
on testing might also influence the South Koreans to guide their weapons
development program in ways that lessened the engineering demands and the
uncertainty of the nuclear weapons program, such as choice of fissile
material and delivery system payload coanstraint. -

An alternative to development of an atoﬁic'weapon in the ROK is -
acqulring one already assembled., Such a possibility seems unlikely. The
atoﬁic weapons closest at hand to the ROK military are the ones deployed
by U.S. Army and USAF units in South Korea. It can be gssumed that these

are neither easy to abscond nor to activate and use. Furthermore, the U.S.

" has such strong reasons to prevent the unauthorized Appfopriation and use

of its atomic weapons--in the ROK or anywhere else~-that it probably would

intervene immediately to prevent ROK use of any such weapom.

Economic Constraints

The incremental economic cost of an ROK nuclear weapons progfam-—
barring uufavorable foreign intercesaion—wprobabiy would‘be relaﬁively small.
The South Korean GNP, now $25 billion per annum, hﬁs been growing at bettexr
than eight percent annuslly in real terms and is expgcted.to continué doing
so well into the 1980s. At the current level of seven to elght percent of
GNP, ROK military spending will socon reach $2 billion per year, if it has
not already done so. The additional several hundred million dollars aﬁnually
of capital investment in the ROK civilian nuclear power program alsg contri-

butes to the base for a nuclear weapons capability: In 1975, the RCK was
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prepared to purchase a $100 million-plus French plutonium reprocessing
facility. This would hardly have made the ROK power reactor program more
economical but would have simplified diverting plutonium for weapons use.
It thus appears that the ROK is able-—and perhaps consciouslf willing=—
to spend several hundred million dollars spread over several years to move
closer to nuclear weapons status.

A nuclear weapons program cost must be considered incremental. A
weapons delivery system, in particular, may already be a sunk cost if it
is drawn from the current ROK arsemal. If it is a new weapon, it may be
justified as an addition to ROK forces because of its utility as a conven-
tional system alone. Correspondingly, the civilian power program may
someday provide special weapons materials at little extra cost. Thus, the
moat relevant expenses for an ROK weapons program are the priée for special
nuclear materials refinement facilities and for weapon design and production.
Although the costs of such items may only be estimated, a simple example
follows for a plutonium'reprocessing facility [facility cost‘is'assuﬁed to

be proportional to (plant capacity)°°7]:

Annual Capacity

Plant Type Spent Fuel: T/Year Cost
Commercial 100 Tons © 8200 Million
Weapons : 7 Tons $30 Millicn

Similarly, the cost of a uranium enrichment facility produciﬁg weapons
quantities of highly enriched uranium might be in the tens of millions of
dollars, although a commercial facility might run to the hundreds of millions

or even more.
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An aggregate estimate for the incremental cost of one possible
ROK nuclear weapons program is $500 million, spread over several years.

A breakdown might be as follows:

Reprocessing facility $ 50 million
Enrichment plant _ 100 milliom
Uranium mining 100 million
Small production reactor 100 million
Weapons design 100 million
10 devices @ $5 million 50 million

$500 million

It is noteworthy that India's reported costs for its nuclear explosives
program have been considerably lower than the above figures, which contain
redundant facilities to provide several semi-independent paths to a bomb.
Spread over five years, the annual cost of the above program w?uld be $100
million and would not strain the Sduth'Korean government's budget.* ,i

In closing the discussion on barriers to an ROK nuclear weapons pro-
gram, it is lmportant to bring out some of the strategies tﬁe ROK_mgy wish
to pursue. First, the South Koreans might tfy t§ diversify their path to
nuclear weapons by ensuring multiple sources of weapons material. Doing so
may reduce the system's vulnerability to a technical hangup.o: cost overrun
in a single facility. A redundant péth to nuclear weapons may also make
external political intercessaion iess likely to succeed and might even dis-
courage it. Furthermore, the ROK.reportedly is conducting researﬁh on fuel

fabrication. Should the ROK come to partially supply its own fuel elements

*The Australians, with a slightly larger over-all military budget and no

civilian nuclear power base, have estimated that more than twice this amount
might be required for a fully deployed weapons aystem. See Volume III, p.III-120
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(perhaps using American-enriched uranium), the ofportunities to camouflage
premature refﬁeling during "unscheduled" plant shutdowns for repairs would
be enhanced. The fuel could then be diverted to a reprocessing plant.

The more facilities the South Koreans have available to them, the more
opportunities they may have to use one facllity to cover for the use of

another in a weapons program.

A Future ROK Nuclear Force: _Emplpyment and Delivery Systems

Should South Korea develop a small nuclear force capable of deiivering

up to several dozen weapons, what would its mission be? Given the ROK's con-

ventional warfighting capabilities, where would nuclear weapons add the most
strength? This éection discusses several ROK nuclear wéapons employment
opportunities and éontrasts the effectiveness of conventional weapons to per-

form the same tasks. The Military:Balanb&‘1977-78 has been used as the

standard Korean order-of-battle reference in the following discussion.

Use of Nuclear Weapons to Blunt a North Korean Advance on Seoul

Although present South Korean ground forces are g%ructured to handle
a North Korean armored drive across the DMZ to Seoul, §he ROK may wish to

add a measure of surety to the crucial mission of preventing Seoul’s‘occupa—

tion. The South Koreans would have six to ten divisions in the Seoul district,

with perhaps 500 tanks and several hundred TOW launchers. It could call
upon several squadrons of F-5, F-4 and a squadron of A-10. In what fashion

could nuclear weapons be used to augment these forces?
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Possibly the most obvious nuclear weapons application 1s to attack
North Korean forces as they make their way down narrow corridérs of valley
toward Seoul. Although these invasion passages are constricted and give
the advantage to the defending forces, it is conceivable that a rapid attack
by the North Koreans, combined with an aif strike to steal temporary air

superiority from the South, would be able to overwhelm defenses. In such a

North Korean assault, success would dictate a high density of combat units
along the corridors, a high rate of advance, and also high vulnerability
' to nuclear attack.

Taking a typical corridor (one of perhaps three the DPRK might use to

" advance toward Seoul), DPRK forces would have to proceed along a congtricted

Inp———

valley extending at least 30 kilometers from the IMZ .to the outskirts of

Seoul. The corridor would average less thad 1~1/2 kilometers im width,

Lo pmepeengio €+

narrowing in places to as little as a half a kilometer between steep valley

sides. Assuming a DPRK force demsity of one division per 20 kilomefersz,

~and that the 30-kilometer corridor had an area of at most 45 km?, 2-1/4

divisions of DPRK forces would,be in the quridor at any one time. With a

rapid rate of advance against opposition, such as ten km/day, the troops

could clear the corridor at the rate of 3/4 division/day, faster than the

ROK might be able to bring reinforcements from the South to defend Seoul.

The ROK's most urgent requirement would be to slow the divisions' rate of
(S o
ngvance, to attrit them as much ible, and._tp increase the effectiveness

- e g . T

1. Cut off the advance of the division: Nuclear weapons have never<715u)/
M .

S\

been used on the battlefield. No one knows the psychological effeét on A5¥i

LAV
_ (an (it
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of conventional means of destroying the enmemy. Three methods are indicated:(:>




Jx.

RSy

O 10 KT
W \Q\"on KT 1.7 ka0 9.4 km® .26

e

soldiers of having a nuclear weapon go off in adjacent ranks, not to
mention that of seeing a nuclear explosion ahead in a valley into which
there are orders to march. If the explosion is "dirty" (and it can be
so arranged by controlling the height of burst), the contaminated ground
can be made unsafe to crosé for a period of days. A further question then
might be, would DPRK tréops Se ordered to croés, and would or could they
cross this contaminated g}ound? A crossing could be made as little as a
few hours after the explosion, in which case a sick but still temporarily
effective force would be able to advance and engage in combat after a short
delay. Alternatély, a period of days might pass before DPRK troops could
cross through the barrier of radiation and debris, but such a delay would
effectively give the initiative back to the ROK.
<:EESlEfffffz;gffff—ffwfgg“ggpmy force in thé'gorfidor:. An asaumptidn
of the following effective radii against exposed trodps"for'three gizes of
nuclear weapons yields (in the right-hand columnm) thé-exﬁécted fraction of

DPRK division destroyed per nuclear weapon correctly targeted.

o ~ Effective # Divisions
\od Weapon Size ' ‘Radius Lethal Area (1.5 km Corridor)

2 .19

1.27 km 5.1 km
40 KT 2.0 kn 12.0 kn® .29

The blast radii cited above are large compared to the corridor half-width.

When the corridor narrows to a half kilometer wide, the casualties would be

one-third of the above figures, assuming that the troops were no more densely

packed. To saturate the 30 km corridor with adjacent nuclear blasts would
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require twelve 10-KT or eight 40-KT devices; each combination would
destroy all the troops in the corridor.
In éomparison, the amount of bombing or shelling with conventional

weapons to achieve the same destruction as would be created by each of three

sizes of nuclear weapons and, alternatively, to devastate 20 kmg are given

below. (Generous weapon sizes of 2000 1lb.bombs and 155-mm artillery shells

—

are used in this illustration.)

Equivalent Conventional Weapons

Nuclear weapon 2000 1b.

in 1.5 km wide (1 ton) bomb (MAE=2000 mg) Artillervy shell (MAE=100 m )
corridor Pk = 30%Z* Pk = 907** Pk = 50% Pk = 907
10 kKT “1300 4,400 26,000 88,000
20 KT 1700 5,500 © 33,000 110,000
40 KT 2100 . 6,900 42,000 140,000
20 kn? 6900 23,000 140,000 460,000

Thus, in order to deliver enough 2000 lb. ordnance to cause 50 percent
asualties* over the area destroyed by a 20 KT weapon in a 1.5 km wide corridor,

1700 bombg would have to bgﬂused—-in,other words,izgg F-4 sortiegA A 90 percent

AT e s et

attrition over the bombarded area, more closely approximating the military effect

of the nuclear weapon, WQE&@ require 5500 weapons of the l-ton class, or 1375

F-4 sorties at four tons/sortie. Fifty percent attrition with artilléry'shells

would require 33,000 rounds, enough to occupy 70 guns firing at 20 rounda/hour

for 24 hours.*** Ninety percent attrition would require 110,000 rounds.

* A damage level large enough to cause the unit to be taken out of action
under most conditions.

%% More closely approximates the military effects of a nuclear weapon.

*%*The” ROK currently has 2000 guns of 105, 155, 175, and 205 mm size. (Military
Balance 1977-78, p. 61.)
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Should ROK forces use cluster munitions as an area weapon, the
effectiveness of conventional artillery or air attack would be greatly
increased. In a recent survey, Cecil Hudson and Peter Haas indicate, for
example, that the lethal area of a 2000-1b cluster weapon may be approxi-
mately four times that of a general-purpose bomb of the same weight, or
some 8000 m2 per weapon compared to slightly over 2000 mz per standard bomb.*

It thus appears that artillery bombardment--provided the assets are
close at hand--is a satisfactory alternative to the use of nuclear weapons

to destroy DPRK infantry. True, the ROK would have to move a large volume

et R AT e gy

of ammunition to the artillery pieces' but when -adequately supplied, the

L R

2000 large ROK guns have a deily firing potential epproximately equel to

e ey

O i

__thirty 40 KT weapons and perhaps several times that number if cluster muni—

—-\ o

tions are used.

ggnzentional air bombardment, although it has greater tactical flexi-

bility than artillery fire, appears less attractive as a "subetitute" for

2 ST Tl =

. nuclear weapons to destroy infantry. Even flying multiple sorties and uging

cluster munitions, the entire ROK ai;nigrgghcould deliver‘only on the order

B T ——
—
st

P ‘
nof one 40 KT weapon of dgstructive Potentialﬂererz_wevergl‘days. Obvioualy, -

the ROK should allocate its attack aircraft to high—value targets euch as

tanks and depots rather than infantry, even in the confines of the corridors

3

north of Seoul.

Although DPRK troops in tanks would be outnumbered by their infentry

colleagues, the armor force is an important part of the hypothetical DPRK

#Cecil I. Hudson, Jr., and Peter H. Haas, '"New Technologies: . The Prospects,"

in Beyond Nuclear Deterrence, ed. Johan J. Holst and Uwe Nerlich, New York:
Crane, Russak & Company, 1977, p. 132,

II-86




/

ingeSion army. Because the tank armor offers considerable blast and shrapnel

protection but is pcorer againet radiation (high—energy neutrons), the case

of effectiveness against tanks should be taken separately. Assuming 300 tanks
per DPRK armored division, or l§W§§QK§/Km? at the assumed division concentra-
tion, and assuming that the effective radius of the nuclear weapons for Crews
in tanks is one-half that for exposed personnel, the expected.kills while the
tanks are restricted te-the 1.5 km corridor are as follows:

# Laser-Guided .
Conventional _ Pelivered in

(one-ton) Bombs . # A~10 Sorties

To Kill

(1.e. crews Single With w/ relia- :
killed or - Weapon Lethal -0R- {# bombs bility of ' 6 kills/ 3 kills/
disabled) Requires Radius (SSPR=.5)  (SSPK=.9) gortie - _sortie
19 tanks 10 KT .6 km 38 21 3 6
30 tanks 20 KT .9 km 60 34 5 10
47 tanks 40 KT 1.0 km 94 52 8 : 16

- With specialized assets for killing high-velue targets such as tenks,—ﬁw

the ROK air force, using conventional weapons, can fare well without having
_— ST, -

to resort to nuclear weapons. A squadron of genera1—purposemetteckeainexﬁ£t

B e st s p LSS R oy

such ag F~4 or F—S armed with laser-guided bombs or specilal-purpose tank-—

Lt g

killers such as the Arlo could, in a day's work, match the tank-killing poten—

e

tial of a single nuclear weapon 1f all the targets were in a confined area.

e 3

It would be superior to the nuclear weapon if the te_gets were distributed

Ty

in an area larger than the effective e;egﬂgf_the nucleer weapon. M{,j

P

3. Cut . _ venient destruction by others: It may be

possible to use nuclear weapons to cutweﬁfwtpgwyéngusrd of a force attacking
e

o]

through a corridor and then engage it with conventional fcrces incapable of EA

o g e S

R A T
Ll
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resisting the undivided DPRK column but capable of handling an isolated

o —————————————————

R

segment. In such a situation, a division of emplaced ROK troops or a
large TOW nest that would be overwhelmed by an uninterrupted DPRK advance
could attrite a large North Korean advance unit if the following troops

were detained by a nuclear blast.

Attacking DPRK Forces in Rear/Assembly Areas

Utility of ROK nuclear weapons against North Korean assets not directly
engaged in the invasion will be decreased, as the DPRK fdrces would be less
inclined to concentrate them in dangerously exposed formation, except in
baftle. A division might well b?ﬁouﬁcover an area 6f 100 squaré-kilomnters,
so the percentage of destruction{fromra single well~delivered ROK nuclear weapon

might be as follows:

S ory

Y Percent Casualty in DPRK

ROK Nuclear Weapon %h Division Bivouac Area
Yield  Area lm’ 50 km® 100 kn?
10 KT 5.1 10 5
20 KT 9.4 | 19 9
40 KT 12.0 - 24 12

Against such targets és rail intersections or port areas, one well-
‘delivered ROK device in the 10-40 KT class would be expected to put one North

Korean facility out of commission for several weeks. There are three major

rail centers in the southern part of the DPRK: Pyongsan,-the only rail connec-

s
tion from Kaesong to the northern part of the DPRK, and Sepo and Sariwon, which

rconnect Pyongsan to Womsan and Pyongyang, respectively. Destroying these three

e s

Qg_gpe southern houndary of the DPRK.
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tion by the USSR or China. ‘ o Sngﬁkggv

Logistics dumps and other support targets are.harder to enumerate,

et et lemtint e s e 8 3B BT i e e A A S el ottt et

but it may be assumed that North Korean support facilities presently are

digpersed gso that a single nuclear blast at each of several types of 6£041ﬁ%“
facilities would not greatly disrupt North Korean reinforcement and logisW

tics capabilities. Likewise, ROK planners would be optimistic if they ‘ Gﬁ;ﬁsib
estimated that they could destroy one North Korean div;sion in thg rear %{;A v %fx

areas with less than four to twenty nuclear weapons, as indicated in the lﬁgz pa“"
2
table above--and the North Koreans have more than twenty army divisions.
Although area bombing with conventional weapons would be a relatively

inefficient way for the ROK to attack rear/assembly areas of DPRK forcés,

b 1

precision-guided munitions (PGMs) could be an adequate means of carrying %MS ol
P st T\'

qut such an attack withoutLfﬁgortiggwsmeuclgﬁg“weapons. The relative

-

utility of nuclear weapons and PGMs would vary from case to case in these

attacks, depending on whether the targét was a rail facilicty, a warehouse,_

& bridge, or some other DPRK asset. In general, ROK use of nuclear‘weapons

on North Korean territory--not as a direct defense of Seoul in the invasion OJf&ﬂL

_be especially likely to attract interven-

corridors south of the DMZ-~-would

\W

. Attack on North Korean Airfields

Although available maps do not clearly indicate the number and location
of North Korean airfields suitable for basing modern fighter aireraft, one
report states* that there are 14 DPRK military airfields with bombers statiloned

—— —

in the northern bases, MiG 21s in the middie fields, and short range aircraft
e - - et mempm—

#Area Handbook for North Korea, 1976, p. 323.
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near the DMZ. Generally, these airfields are well-equipped with aircraft
m

ERTE e
Ngg;iférs aEE»EEEEESEEEEe control facilities. If the critical factor for
| control facilities

T———_

an attack geared to destroying aircraft in shelters must be carried out,

Unlike the case of nuclear weapons against ground forces, wherein damage

must be considered point targets. Thus, the delivery error of the nuclear

weapon becomes eigg}ﬁicant. Without further information on DPRK airfield

a successful attack on a DPRK airfield is judged to be aircraft destruction, {
/046\ lﬁ%ﬁéﬁ”“the development of attacks on air bases used in the Taiwan section of j

X&yébVolume III can be usged (see page TII-51 and Appendix C, Table C~4). In that case,

(r _
Eﬂ} FLQ&))R/ . 3 of the 40 Kx'elase delivered with a half-kilometer accur-

lv
(;ﬂ\s acy (presumably by aircraft) and 80 percent delivery probability would be re-

lgywx ow- quired for a 90 percent probability of destroying a single 50 psi hardness aizpc

Y ﬁ ﬂ' raft h uster. If no retargeting capability were available to the

South Koreans, to attack 10 guch hangaﬁgg;g_glggggfs'(z each in 5 airfields) in

:',:"' o
' this fashion would require 50 nuclear weapons. Some strike—look-strike capability «
b
" > " might reduce this requirement somewhat, In the case of less accurate delivery
' ﬂ4;3f39' (2 kilometer accuracy, as by missile), 65 weapons would be required for
§0

-Ei each hangarette cluster to give the same 90 petcent_kill probability. The
' 83}23*4, low delivery accuracy case can easily be dismissed as impractical when the 1

O)ch’er ' target is hardened aircraft shelters. However, it is also an exacting
requirement for the ROK to attempt to wipe out most of the five to tem
| North Korean air fields by air strike. Several dozen aircraft would be

required, each with nuclear weapons, to fly deep into North Koream air space

in what'probably_would have to be a single well-coordinated strike.
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An attack with conventional weapons against North Korean airfields,
even wlth fGMs, might require an even greater commitment of ROK air force f%?#d
assets than would the above nuclear strike.' Because of DPRK hangar hardening, ~&F
PGMs rather than unguided conventional bombs would be required to efficient;y ez::;LA
attack targets such as individual hangarettes and the entrances to‘under— |

ground aircraft shelters.

Attack on a DPRK Population Center

Since North Korea's tapital, ?yongyang; igs also its most populous
city, it 1s not clear whether an "attack on Pyongyang" in the minds of ROK
military planners would mainly be a blow at the Communist leadershiﬁ of
North Korea or at their greatest population center. The diétinction saems .hhtk
less important when a possible ROK nuclear .8trike on Pyongyang is considgred’7Y;fN

e Lo o

in retaliation for loss of Seoul, which is both the South s capital and 1its 2_ _?,

/’-'
largest city. The South is unlikely to use nuclear weapons against a city

like Pyongyang, except in retallation for a severe military setback.éuch as ' i//f
the sudden destruction or capture of Seoul.

Available information on North Korean city populatiqns and population
densities is ptor. The following tables present estimated gésualties for
nuclear attacks with single weapons on the éix largest North Korean.cities.
Simplistic assumptions have been made_on their popuiation distribution:

2 and 5,000/kn?; a

f
their overall density is alternately placed at 10,000/km
power-curve density distribution with a parameter of 1.416 1s applied for

population density (for explanation, see Appendix A).
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b‘ 9¢+z i:”fl 1eJ P I
City name Population Density estimate: 10,000/_km2 Density estimate: 5,000/km2 ,
. 10 KT 20 KT 40 KT 10 KT 20 KT 40 KT }

Pyongyang 840,000 120,000 160,000 220,000 71,000 97,000 140,000
Hamhung - 480,000 98,000 140,000 190,000 60,000 83,000 120,000 1

. Chongjin 310,000 86,000 120,000 170,000 53,000 72,000 100,000
Kimchaek 270,000 83,000 110,000 160,000 51,000 69,000 98,000 _

Wonsan 220,000 78,000 110,000 150,000 48,000 65,000 92,000
Sinuiju 170,000 72,000 99,000 140,000 44,000 61,000 85,000 '

-

2,280,000 540,000 740,000 1,030,000 330,000 450,000 640,000 [

AY

Estimated casualties from use of a single weapon against each of these cities
- (six weapons total) range from 330,000 - 540,000 if ten KT devices are used, .

3 8
al-\o (:LJ('W‘ to 640 000 - 1,000, 000 if 40 KT weapons are used--at most, seven percant of

W‘ &
10, H’DL the total North Korean population of approximately 16 million. If the attacks

0\% :j.'.‘b 4 were made while the North was on an alert footing, which is quite possible,

’) (o ” ""‘:j some of the civilian popu;qtion would be dispersed Fo underground shelters
;#d}:\ﬂké*' .aﬁd to suburban ér countryéide areag, and civilian casuélties would be con- 1
(Q‘rq @ | ‘siderab.ly lower. i’t is important to noté, howe\}er,'tha.t even thesé higher | 1
¢£?0“;ﬁf” estimates of North Korean losses in a nuclear aftack are la&er,'bﬁth relative (
«E;' Q@' to total population and absolute numbers, tﬁan the loss ﬁo the South Koregan [
I\QAA SJ( aociety if Seocul were to fall permanently to thelﬂorth,'or if it ﬁere to be )
ijg::;zt\ destroyed by some outside power (in retaliation for aggressive use of nuclear s(
\ weapons on the ﬁart of the ROK). | 1

Like the problem of destroying enemy infantry with conventional air
‘*“Egafr, the task of using aircraft with conventional bombs to duplicate the l

~ area-weapon effect of nuclear weapons on cities is well beyond the ROK's con-

7§ﬁ$mi venlent reach. Reducing a city like Pyongyang with artillery would be more

NN
(}T°ﬁ ?& feasible than conventional air strikes provided that such a ground force could

}
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penetrate the 20-odd North Korean divisions that would oppose such

an invasion. It is thus for threatening North Korean cities that a hypo- E?t;%
thetical ROK nuclear capability would have one of the clearest "advantages' iifj_

compared to South Korea's conventional military optionms.

Delivery System-Options for an ROK Nuclear Force

 ‘General considerations relevant to a nation's nuclear force posture
are the resources avallable and spent, the maturity of effort, and the
misgions contemplated. The missions have been discussed above, and weapon
development details will be alluded to in this section before being developed

later. Poqgible'ROK delivery sysgggﬁmﬁan be Qrouped_into fivgmgggggcriggz

Atomic Demolition Munitions (ADMs). These devices, basically pre-

implanted atomic bombs, could be used as "atomic mines" to crater restricted

~areas, to block them by landslide, to comtaminate tgrritory, or to destroy

enemy forces with a combination of blast and radiation. The invasion

. ; e e r————

corridors to Seoul are the optimal locations for their use. Capability t
L e ¢ . ’ s

build such weépons would be achieved at the earliest point of a weapoms

w—'--"—_ .
development program. An ADM would differ from & test device_(or a PNE) on;gwu

iR

in that it would have to be kept operable thrOughOut long pericds (perhaps

months) of lying inert. There would be no weight or size limitations in

Pt ey B eumits

packaging the device. Although limited to ground-burst application, ADMs

can be rqggg;gwpailoaadwﬁonw@&a&e:ing,wnelaased_;ad¢at$aay_andmfa;;gggwEfEggts

by choosing the ADM's burial depth and the composition of its housing.
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Air-Delivered Bombs. The most promising nuclear délivery aircraft

the ROK noﬁ pbssesses is the A@f}}9§n:madewEw4,,whose rangé, speed and
maneuverability, and paﬁload are sufficient for carrying a moderately hea

. 2000-4000 pound--nuclear weapon on.a strike deep Iinto North Korean territory.
The South Koreans would have to produce a b?EE_design dimensionally small

———

enough to fit under the wing of the F-4; a device as cxpude as. the American

"Fﬁt'ﬂggf“plutonium wespon of 1945 would not do. The most notable shott~J

coming of the F-4 and of other South Korean aircraft is the lack of electronic

[P

countermeasures (ECM) and electronig coggtax-gountermeasu;gs_LEQQM) to

r'f"

Other South Korean _air_c:u;a.fp_@ppg_a; less suit;ab}e for nuclear strike
nigsions than the F-4. A commercial jet.ai;gfaft cbulﬂ be modified for
such a purﬁose, Eﬁt its survival chaﬁcés in a hostile air environment—
considering its large physical énd radar cross-section, its lack of maneu-
verability, and its vulnerability to attack in_thé air and on the ground~—
would ée markedly less than the F-4's. The F-5 interceptor, which the ROK
posaesses.in quantity;'has a m;;;w;maller payload than the F-h._ A disadvantage
common to all U.S.-supplied military éircfaft and, potentially, to U.S.-made
commercial jets, is that these planes are subject to a cutoff of American

service and spare parts supplies should the ROK be'suspected of modifying

them for a nuclear weapons delivery mission.

Short-Range Surface-To-Surface Missiles (Ballistagl. Considerable

miniaturization would be needed before nuclear weapons could be delivered

in surface~to-surface missiles against battlefield targets. Furthermore,
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the missile would need a CEP small in comparison to the weapon's lethal
radius (on the order of a kilometer "dr less). With an available warhead,
a modern ﬁersion of the Honest John battlefield rocket which the South
Koreans have in their inventory, could be used to deliver an atomic:weapon

against a target up to 20-30 kilometers distant. Such migsiles would form

. e R —
P —————

a less vulnerable system tham an air-delivered one. (See this discussion

in the Taiwan section, Volume III, and Appendix C.) Designing the missile itself
should be within South Korean capability (the ROK purchased a rocket motor
factory from Lockheed in 1975),* and i1t would cost less than the nuclear

portion of the weapons program.

Long-Range Ballistic Missiles. 'For reaching deep North Korean targets

such as Pyongyang or North Korean airfields, a4 missile with a range of more

than 200 km is required. One ggsaibility'is the Nike-Hercules misaile,

already present in South Korean hands. To be used for nuclear weapon delivery

against Pyongyang, however, this venerable missile would.havé ﬁo be boosted

LSS

or re-engined. Furthermore, the atomic warhead would have to be miniaturized

to 500-1000 pound and be packaged to fit within the Nike nose cone or some

\redesign of it.

'Heavy Cruise Missile. A more remote delivery system possibility, but

one that the ROK might realize before 1990, is a heavy aerodynamic or cruise
missile. Most of the crulse missiles currently being deployed in military
forces worldwide, including the U.S.-made Harpoon in the ROK navy, are too

small to carry an unsophisticated nuclear warhead. This does not eliminate

*Wall Street Journal, December 18, 1975, p. 8.
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usé of the cruise missile concept, howévet; The South Koreans could
employ 1arger jet engines and.other components to make a vehicle wéighing
several thousand pounds and carrying a 2000 lb. warhead. Moreover, the
possible economics of using such a weapon to deliver cluster ﬁunitions as
a substitute for longer-range artillery might provide cover for the develop-
ment of a pdtantial nuclear weapons delivery vehiélé. The great range
flexibilityjof a cfuise missile, as opposed to ballistic or other non-
aerodynamic missiles, offers the ROK the opportunity to develop a single
vehicle which can be a short-range conventional weapon or allang-raﬁge
(up to several hundred kilometers) nuclear delivery vehicle. Perhaps the
single most significant ROK shortcoming in deveioping the cruise missile
as -a long-range delivery system 1s the absence of technica;“expertise in

pregigion in-flight and terminal guidance.

Possible Impacts of'ROK Weapons Programs on U.S. Interests in
Northeast Asis. S

Alarm'Jagan. The U.S., as the military guarantor of both Japan and
South Korea, is vulnerable to being caught between these na;ions' conflicting
priorities and occasional flashes of hostility. ‘Perhaps no other issue is
as likely to inflame U.S.-Japanese-ROK relations as South Korean development
of nuclear weapons. Becaﬁse the-Japanese #ttitude'tbward the ROK generally
is that of a superior;eculturally, economically, and"politically-—ROK”develop-

ment of nuclear weapons, or blatant moves closer to that state, would be

W
-

interpreted in Tokyo as a serious inversion of the proper relationship between

i <M

_-.the two countries. It is very likely that Japan would suspend acts of "benevo-

lence" to the ROK, should the latter actually reveal nuclear'weapons capability.

I1-96




o

f’rather than for battlefield missions would

Moreover, the Japanese government might well hold the U.S. partly to blaqg

v P s AR

for "allowing" the ROK to go nuclear. Since such a letdown of Japan by
the U.S. would seem to conflict with the American security guarantee of
Japan, realignment of the U.S.-Japanese military arrangement might follow,
especially in terms of American military support of South Korea from

Japanese soil. Extreme Japanese reactions such as developing their own

nuclear weapons or completely severing the U.S.~Japanese security treaty

R N
g

-

are unlikely. However, unless the ROK nuclear deployment seemed hostile

to Japan, the Japanese probably would act with increased independence from

the United States. In part, the Japanese might move to diversify their

Weapons procurement and seek political arrangements to reduce their depen-

dence on U.S. military deployments in the Western Pacific. They could

Rt AT

become less amenable to special American comstraints on their domestic

nuclear power program.

Alarm Notth Korea. It would be difficult to convince the‘North*Koreansm

that any South Korean development of nuclear weapons did not constitute an

imminent threat to Pyongyang, to thelr other major cities and to DPRK forces.
_ e
The relative ease of use and utility of ROK nuclear weapons for anti-city

e

military planners had concluded that ROK conventional forces were strong .
enough to defeat a North Korean attack, they would Bé even more inclined to

bility as a threat to their cities.

For 20 years the North Koreans have made heavy use of their propaganda

and clandestine resources. These tools might not yield any relief from the
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nuclear threat from the ROK, except to exploit the ill-will that the ROK
would generate with a nuclear program and to bring political pressure on
Seoul. However, North Korea might be able to make practical military prepara-
tions for war with a nuclear-armed South Korea, enlisting substantial support
from the Soviet Union or China.

The most obvious move would be to assemble a strike force capable of

s

attacking South Korean nuclear facilities and dEEGEEf””ESMEEEZEE“EEE"srrike

posture necessary to do so, both active and passive defenses would have to
€ e bt s T " - —-_-""'""”" -

be?nfinforced. This might be accomplished by increasing and modernizing
the whole air force, installing more-—-and more sophisticated--SAMs, and

it S

accelerating current programs of decentralizing and bstgening miiitery,

industrial, and civilian facilities.
Collateral to such general improvement in DPRK war—fighting capabili~
ties might be an increase in DPRK belligerence If the North Koreans were

satisfied that the Chinese or, especially,'the USSRQMwould retaliate to an

ROK nuclear strike on DPRK cities, they might behave more. xecklessly. despite

ROK nuclear capability. More probably, they would anticipate a sharp reduc-
tion in American and Japanese support of the ROK. 1If they tben could be
assured of Soviet support for a massive military build-up in an attempt to
defuse the ROK nuclear weapons capebility, they might easily tip the conven-
tional military balance in their favor and trust the great powers and world
opinion to successfully prevent ROK use of nuclear weapons.

On the other hand, North Korea might develop its own nuclear weapons,
The political and technical difficulty of such a move has been discussed

earlier, and a non-nuclear military buildup is more likely.
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Soviet and Chinese Responses. The probability is nearly one that

both the USSR and the PRC would target ROK military facilities and, perhaps,

et s i3 kR e

South Korean cities should the ROK reveal a nuclear weapons program. Their

primary purpose might be to_deter the South Koreans from a nuclear attack

on the DPRK, but such action could readily be justifiad as protecting

Chinese and Soviet territories within range of South Korea. ggg noves

probably gggigmp;ag;ggguany but a suicidal ROK attack on North Korean cities.

N AT

Even a single Soviet or Chinese nucléa: weapon targeted against Seoul could
cause very high casualties, both in absolute terms and compared to the likely
result of an ROK population attack on important North Korean cities. More-
over, the danger Wéuld be greater than in tﬁe case of a hypothetical North
Korean nucleap attack, for both the Chinese,and the Soviets woulé be in a
position to use more gnd larger weapons. Calculations as described in
Appendix A give estimated casualties in Seoul for a single accurate weapon of

variocus yields.

*

Weapon Yield (KT) Estimated Casualties*
10 320,000
20 480,000
40 710,000
1000 3,600,000

Development of a targeting strategy by the Soviets or Chinese that

would be an effective deterrent against defemsive or other battlefield use

‘of atomic weapons by the ROK in the case of a North Korean invasion would

probably depend on the circumstances of the battle and on the residual value.

of the U.S.-South Korean security guarantee. It is unlikely that the Soviet

*Agssuming population has not dispersed.
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Union would strike ROK cities in response to ROK use of nuclear weopons
to stop invading North Korean forces, but the Soviets probably would make
some response. One possibility is that--after having made a peacetime
jdeclaration that Korea was a nuclear free zone and subszequently condemned

(the ROK for violating this status--the Soviets would prepare a conventional

TR s e I P

4 striﬁgmonmgoK nuclear facilities, to be unleashed either immediately after

g fifst_RDK_battlofieid'use of nuclear weapons or in anticipation of their
imminent usé, ‘Such an act might well be militarily adequate for North
Korean needs, and at the same time be acceptable to the Jépaﬁese. It.could,
with suitable USSR posturing, be carried out without inviting an effective

American responsa}

The PRC might be caught in a dilemma. To back the Soviet move would

be a step toward acknowledging Soviet hegemony in Northegggﬂégig. To offer

&

even moral support to the South Koreans would acknowledga _the legitimacy of
“two Koreas" and be at complete odds with its own "one China" policy. However,
if the PRC ‘were to initiate the conventional strike against the ROK the

T R .. 1 s e s s et

Soviets could more easily do nothing. Indeed, the Soviets might be able to

turn any ROK nuclear weapons program to their clear advantage'in tha North-

s

aast Aslan power balénce. The USSR could reinforce the North Korean conven~

tional capebility and could use its own nuclear and conventional assets to

;restrain.thomgrowthuoﬁmamSOuth Korean nuclear.gp:qo. Should a Korean war
break_outfdand the USSR might relax its restraining influence in tEZE“QEEard——
tﬁe DPRK and the Soviet Union could act in coordination to neutralize the
ROK nuclear force, fend off the United States under the guise of iﬁtervening

to protect the DPRK from a nuclear threat, and then proceed to secure military

R
R

] objectives (possibly limited) against the South.
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On the other hand, the current security balance in Northeast Asia

would better suit the Chinese, who would prefer to have the U.S5. maintain

some influence over South Korea and over Japan. TFuthermore, should the

i A 4 et TR 1 o bl L

Japanese people not react emotionally to South Korean development of
nucleaf weapons, the government would be in a position to act cooperativély
with the United States to preserve Japanese foreign policy flexibility.

As a result of’contihued Jépanese involvement, the deiet Union would have

less leeway to influence Korean affairs.

Possible U.S. Regponsees to These Shifts

In general, the power shifts that could follow ROK deévelopment of
L e , -
nuclear wespons might have a significant effect on the stability of Northeast

Asia. Because South Korea would become an even more inviting target for

" combined Soviet--DPRK military'and political pressure, the United States

could no longer maintain an arms-length relation with events in Northeast

Asia-~the posture it is presently adopting. The U.S. would be impellad -

into active intervention or formal withdrawal. The ROK nuclear weapons
——————— .. e —t

capability, a possible deterremnt against the DPRK alone, loses much of its

effectiveness if Chinese support of the DPRK is considered. It becomes

an absolute liability if the USSR supports North Korea. The United States,

faced with a choice between two evils, might find it necessary to support the

moves——on Taiwan, at first, and later in littoral Southeast Asia. Such a
Mt .

move might alienate Japan even more than the immediate events on the Korean

- peninsula. Because a ROK nuclear program could put pressure on China o
B e S Ty

Wzt
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commit itself to a "safer" course in Northeast Asia, and because such a
commit

unified actions could tranquilize other areas of potential instability in

Asia and provide time for a balanced solution to the various competitive

forces. On the other hand, if the Chinese, in opting for a "safer" course,

swung towards the Soviets, the United States might be forced to institute

some of its firmest cold war policies~~this time not from a position of
unquestioned world dominance.

A weakening of the AmericanuJapanese-ROK bond in Northeast Asia would

T

be both a cause and an effect of any ROK nuclear program. Military coordi-
nation would become difficult in the extreme. Cooperation between any two
nuclear armed nations is difficult, as exemplified in U.S.-French relations.
As the entire fotegoing discussion has_demonstrated, there is.little reason
to believe that ROK-Japan-U.S. cooperation could achieve even that level of
coordination that the U.S. has maintained with the French; and loss of
harmonious security arrangements with the Japanese would force the U.S. to
make the sort of critical chodces in its Pacific policy that led to its
entry into World War II. -

Clearly, most of these respomses have a negative effect on overall
U.S. policies. A more detailed examination of their ramifications here end
in other areas of the world is beyond the scope of this paper. However,

the cost to the United States of failing tq deter nuclear weapons development

A

| on_the the  Korean peninsula 1is great. Steps to eliminate them once their presence

is undeniable would be more difficult.
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Present U.S. policy in Asia can have varying impacts on the likeli-

hood of the South Korean implementation of a nuclear weapons program.

Troop withdrawal is still seen as an American move to reduce its degree of

commitment in future Korean viglence. In varying degrees, the withdrawal

has three effects: It weakens the glue with Japan; it sends an ambiguous

bt O

———

B g

~ signal to the Chinese about the utility of cooperation with the U.S. and

Japan for mutual interest; and it says to the DERK and the Soviets that a

military buildup in the North will at bgﬁp;_be met with a proxy military

buildup of the ROK, and not a reinforcement of American troops. All these
- T

actions would reinforce those elements in South Korea who argue for nuclear

e

weapons development. The withdrawal of American nuclear weapons would bei"“
MM

lérgely for symbolic effects on the world scene becausé of the relative

ease with which the U.S.'could reintroduce them from the Seventh Fleet or

from more'distant bases. It could also, howaver, offer a symbblic excuse

_Egg_ghgﬁROK to create an independent nuclear capability. Although probably

the least valid of all of the reasons, this might be the one that Park would
use with the South Korean people when the time came to publicly demand the
considerable sacrifices a depldyed nuclear system would entail. Moreover,
the nuclear weapons deployment issue may have been developed* by ROK leaders
as a bargaining chip after they accepted the likelihood of further American

ffggg,zi;hdxanals.

Two potential changes in U.S. policy in Northeast Asia could also

impact on the South Korean decision. At soﬁe future date,'the U.S. 13 almost

*They began to speak of this option well after Richard Nixon first suggested
the possibility in 1969, but before President Carter formally announced the
troop withdrawal in early 1977. :
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certain to recognize the PRC. Properly handled, this move might make it

eagier for the Chinese to cooperate in support of South Korean security
e
and remove pressures toward nuclear weapons development. However, the South

........ — |
Koreans would need to be carefully prepared to avoid interpretation of the

American moves as a prelude to gbandonment of the ROK in addition to Taiwan.
In panic, they could move or thyeaten to move toward'nﬁciear weapons; or
they might be motivated by Toiwan's actions. 1f, in its isolation, Taiwan
succesafully developed nuclear weapons, the Koreans might feel more confident
that they could do likewise.

A less imminent change in U.S. policy is recognition of North Korea.
Accordi;;—;o the Soviot Union, mutual conreoo;;;;zo; is a prerequisite for

e e

a permanent Korean solution. Efforts to this end have been fruitlesa, despite

years of work. Success seems remote now, but if achieved under conditions
that have the support of the ROK, its needs for a»ﬁuclear weapons program

could be'Iargaly éliminated. Recognizing the_DBRKwwithout_RQK‘q_ggggggéon
LognTaTe =X

would certainly promote nuclear-development..—

<_._,,, oo AR

Thus, there are a range of politioal and militéry policies'which will
affect the South Korean decision to acquire nuclear weapons—-both if and when.
Equally important are thé non-proliferation measures that have been carefully

" detailed in the foregoing.pages which will determine when and how much. The
non~proliferation measures, in turn, impact on how the Koreans interprot
the political and military "imperatives." 1In particular, the answer to how
much may be not enough. And caroful consideration of optimal solutions to

Korean military needs show that many, and possibly all, non-nuclear solutions
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are preferable. To convince the South Koreans of these realities, U.S.
policy will have to be finely and sympathetically tailored to accommodate

the subtleties of the interactioms in Northeast Asia and, particularly,

't

the Korean peninaula.

II-105






)t
I

N

DNA FINAL REPORT

APPENDICES






|

|

APPENDIX A

Damage From Nuclear Weapons Used Against Complex Targets

Estimates of the level of damage from nuclear weapons against selected
complex target types are developed in this appendix. The computational tech;
ﬂiques used are approximate, but this. is not the limiting factor in the accur-
acy of the results. The greatest uncertainties arise from the inability to
know in advance the degree of dispersal, the'protection of people and material
and related factors whose uncertainties dominate the computational approxima-

tions.

Yields of Interest for Urban Attacks

Urban attacks with weapon yields ranging over four orders of magnitude
are relevant to this study. At the lower énd, a value of 100 tonnes has been
cited as the possible yield of a crudely constructed device that might be as-
sembled by tefrorists. Even in a national program, such a yield might result
from a severe design failure., (However, it should be noted that everf nuclear
power so far has been able to detonate a device in the Hiroshima-Nagasakl range
on its first tfy.) At the upper end of the range, a one megaton weapon cbuld
be used in a regional context if it were used or supplied by a developed nuclear
power as a resgponse to a nuclear attack by a lesser power.

Within this range other yields are also of particular interesﬁ. One
kiloton is at the low end of the range of yields that'might be achieved with a
Hiroshima-type weapon made from so-called "reactor-grade" plutonium, if pre-
initiation began just as criticality occurred. Ten and twenty kilotons repre~
sent nominal yields of first-generation fission weapons, and 40 and 100 kilotons
are representative of the improvements to be expecte& ;s the natural growth of

even a modest weapons development program.



Weapon Effects

Tables A-1 through A-3 give the distance from grdund—zero at which various ‘
effects occur for weapons in the 0.1 to 10 kiloton range. Quoted are the "mid-
lethal” and "mid-burdening' ranges: These are the distances from groun&—zero [
at which there would be 50 percent probability of death and 50 percent proba- (

bility of injury serious encugh to require medical treatment as a result of the

particular effect. The values in Tables A-1 through A-3 are based on the assump-

tion that the weapon is detonated at a gcaled height of burst of 61 :11/1»(.’].‘1/3

/3), i.e. the actual height of burst in meters is 61 times the cube

(200 £t/KTT
root of the yield in kilotons., Most of the ranges unld be somewhat smaller
for a surface-burst weapon. Some, in particular the blast disﬁances, could be (
increased if a greater height of burst were used, .Of most Iinterest in each

case is the dominant effect, the one Whoée mid—effeéts range is gfeatest. This
varies from situation to situation. Thus for a 10 kiloton weapon, thermal .
radiation is the dominant effect for people in the open outside and its mid-

lethal range is over 1800 meters (Table A-1). Inside buildings above ground .

(Table A-2) and in home basements {(Table A-3), hdwever, the dominant lethal ¢

effect 1s prompt radiation for which the mid-lethal range 1s about 1200
meters. This distance is reduced to about 650 meters for the basements and sub-
basements of multi-story buildings (Table A-3). A shelter whiéh provides ade- {‘
quate protection from blast and heat for conventional high explosives (or a
100 tonne nuclear "dud") may not provide protection from radiation. Thus a
home basement (Table A-3) 120 meters from grﬁund zero which provides a 50 per-
cent chance of surviving the blast damage from a 100 tonne nuclear explosien
wiil be able to provide this probability of survival to initial ra&iation

effects only if it is over 490 meters from the ground zero.

For the purposes of the calculations, the populace is assumed to have an

intermediate level of protection--i.e., most people are not ocutside nor are {

A2 A
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Table A~1

Range to Mid-Lethal and Mid-Burdening Environments,

By Shelter Category

suoB = 61 m/xr/3 (200 £e/xrt’3)
Mid-Lethal Range Mid-Burdening Range
——————————— meters (feet) —~-————————l —mmmm—meeww meters (feet) ———————ww—e
Yield Initial ' Thermal |  Initial Thermal
(Exposed) Blast

(KT) Radiation (Exposed) Blast { Radiation

|
Outside, Open Area

0.1 ° 616 (2020) 206 ( 677) 81 (_265): 762 (2500)
1.0 991 (3250) 634 (2080) 204 ( 670) y 1170 (3840)

10.0 1414 (4640) 1890 (6200) 533 (1750) | 1564 (5130)
i
Outside, 'Built-up Area

0.1 613 (2010) 184 ( 605) 120 ( 395) ! 759 (2490)
1.0 985 (3230) 604 (1980) 296 ( 970) ' 1164 (3820)
10.0 1396 (4580) 1859 (6100) 744 (2440) | 1558 (5110)

Notes: SHOB = Scaled Height of Burst = Actual Height of Burst/(yield in KT)l

262 ( 860) 156
847 (2780) 335
2545 (8350) 835

262 ( 860) 184
847 (2780) 415
2545 (8350) 1091

( 511)
(1100)
(2740)

( 603)
(1360)
(3580)

/3

Draft Nuclear Weapon Effects Handbook for the Long Range Research and

Development Program, M. K. Drake and M. P. Fricke, Science Applicatioms,
Inc., SAI-75-101-LJ, March 1974, La Jolla, Calif., Table 4.1-2, p. 4-31.

Source data are in feet.

Range of dominant effect is underlined.



Table A-2

Range to Mid-Lethal and Mid-Burdening Environments,
By Shelter Category

SHOB = 61 m/KTY/3 (200 £t/xT/3y

‘Mid-Lethal Range
meters (feet)

Mid-Burdening Range
meters (feet)

I
|
Initial Blast, { Initial
|
t

Yield Blast,
(KT) Radiation Blast Glass Radiation Blast Glass
Residences, Aboveground
0.1 570 (1870) 120 ( 395) 139 ( 455) : 692 (2270) 184 ( 603) 500 (1640)
1.0 908 (2980) 296 ( 970) 299 ( 980) |1100 (3610) 415 (1360) 1079 (3540)
10.0  1295.(4250) 744 (2440) 643 (2110) 11475 (4840) 1091 (3580) 2326 (7630)
First Three Floors of Weak~Walled Multistory Buildings
I
0.1 258 (1830) 120 ( 395) 139 ( 455) | 680 (2230) 184 ( 603) 500 (1640)
1.0 893 (2930) 296 ( 970) 299 ( 980) ;1076 (3530) 415 (1360) 1079 (3540)
10.0 1241 (4070) 744 (2440) 643 (2110) :1405 (4610) 1091 (3580) 2326 (7630)
First Three Floors of Strong-Walled Multistory Buildings
' ]
0.1 558 (1830) 120 ( 395) 139 ( 455) | 680 (2230) - 184 ( 603) 500 (1640)
1.0 893 (2930) 283 ( 930) 299 ( 980) :1076 (3530) . 415 (1360) 1079 (3540)
10.0 1241 (4070) 643 (2110) 643 (2110) :1222 (4010) 1091 (3580) 2326 (7630)
Fourth and Higher Floors of Multistory Buildings
!
0.1 600 (1970) 120 ( 395) 139 ( 455) | 722 (2370) 184 ( 603) 500 (1640)
1.0 954 (3130) 296 ( 970) 299 ( 980) 21128 (3700) 415 (1360) 1079 (3540)
10.0 1317 (4320) 744 (2440) 643 (2110) :1506 (4940) 1091 (3580) 2326 (7630)
1/3
Notes: SHOB = Scaled Height of Burst = Actual Height of Burst/(yield in k1),

Draft Nuclear Weapon Effects Handbook for the Long Range Research and
Development Program, M. K. Drake and M. P. Fricke,

Ine,.

4.1-5, pp. 4-32, 4-33, 4-34. Source data are in feet.

Range of dominant effect is underlined.

A4

Science Applications,’
SAI~75-101-1J, March 1974, La Jolla, Calif., Tables 4.1-3, 4.1-4,




Table A-3

Range to Mid-Lethal and Mid-Burdening Environments,
By Shelter Category

SHOB = 61 m/kT/3 (200 ft/kT!

/3)

Mid-Burdening Range
meters (feet)

Mid-Lethal Range
meters (feet)

I
!
I
I

Yield Initial Initial

(KT) “ Radiation ' Blast Radiation Blast

Home Basements
0.1 494 (1620) 120 ( 395) : 604 (1980) 156 ( 511)
1.0 805 (2640) 283 ( 930) | 981 (3220) 335 (1100)
10.0 1158 (3800) 643 (2110) : 1347 (4420) 722 (2370)
Bagements and Sub-Basements of Multistory Buildings
0.1 172 ( gg;)l 120 ( 395) : 257 ( 843) 156 ( 511)
1.0 363 (1190) 283 ( 930) | 491 (1610) 335 (1100)
10.0 649 (2130) 643 (2110) : 805 (2640) 722:-(2370)
SHOB = Scaled Heldght of Burst = Actual Héight of Burst/(yieid in KT)1/3.

Notes:

Draft Nuclear Weapon Effects Handbook for the Long Range Research and
Development Program, M. K. Drake and M. P. Fricke, Science Applications,

Inc., SAI-75-101~-LJ, March 1974, La Jolla, Calif., Tables 4.1-3, 4.1-3,
pp. 4-32, 4-34. Source data are in feet. '

Range of dominant effect is underlined.



many in the basements‘and sub-basements of multi-story buildiags. Excluding
these extremes, there is not too much variation among the shelter types in the
mid-lethal ranges of the dominant effect, initial radiation, for yields of

10 kilotons or less. Specifically, the mid-lethal ranges for residences above-
ground of Table AfZ are used.

For sufficiently high yields and for conditions in which most of the
populace is inside, blast induced effects are the dominant fatality causing
mechanisms. The peak static overpressure occurring at the mid-lethal radius is
genefally a decreasing function of yield, For people above ground in resi-
dences, the source for Tables A-1 through A—é estimates that this overpressure
would be about 9 psi (pounds per square inch) at 20 kilotons, 8 psi at 40 kilo-
tons, and 7 psi at 100 kilotons.* For this overpressure region the maximum wea-
pon radius will occur with a high scaled helght of burst on the order of 274

1/3).** However, a reduction to an intermediate level of

1/3

n/kTH3 (900 £r/KT

1/3

183 m/KT" (600 ftr/KT™"7) reduces the radius at these overpressures only by

about 10 percent and greafly increases the radii at higher overpressures, For
instance, the radius for 15 psi is more than doubled. Another reason for using
less than the "optimum" height of burst is to hedge against a weapon going off
at less than the expected yield since for a given actual height of burst a

lower than expected yield implies a higher than expected scaled height of burst.
/3

Hence a scaled height of burst of 183 m/KT1 is used for 20 KT and above.

Both prompt radiation and blast would contribute significantly to fatalities

in residences above ground from a 20 kiloton weapon detonated at 183 m/KT1/3.

* Read from Figure 4.1-8, p. 4-23, of M. K. Drake and M. P, Fricke, op. cit.

. **Distances from ground zero for peak static overpressures are taken from Fig-
ure 3.73¢, p. 115, of The Effects of Nuclear Weapons, $. Glasstone and P. J.
Dolan, ed., Third Edition, United States Department of Defense and United
States Department of Energy, 1977.




This would also be true, but to a lesser extent, at 40 kilotons. Hence, mid-
lethal radii for these two cases have been computed based on combined weapon
effects.®* Tor 100 KT and 1000 KT, the mid-lethal radius is the distance at
which 7 psi peak static overpressure would occur. Table A~4 summarizes the

mid-lethal ranges used.

Damage Functions

Estimates of the mid-lethal and mid-burdening effects are subject to
uncertainty, and estimates in the varilation of response about these median
values are even more so. However, to make damage calculations, it is necessary
to make assumptions on the form of this variation.. The probabllity of damage
as a function of distance from actual gfound zero is called the "distance
damage function." (It should not be confused with the probability of damage as
a function of distance from desired ground zero, which takes aiming error into ac-
count.) Where appropriate, these calculations use a cumulative lognormal functioﬁ
(CLNF) approximation to the distance démage function, but for certain calculations,
it is more convenient to use the circular coverage function (CCF) approximation
used by DIA up to 1969.%% With either approximation, the relative deviation of
the damage function, Ud’ must be specified. The smaller Ud’ the more sharply
the damage function decreases--from almost 1,0 inside the mid-effects range
(denoted as rso) to almost zero--as the distance from ground zero becomes

greater than r The terminology '"sigma-30 damage function" is often used for

50°
a distance damage function with 04 = 0.30 and so forth for other values of 04

* Using the methods of Section IV of Mathematical Backgrbund and Programming Aids

for the Physical Vulnerability System for Nuclear Weapons, 1 November 1974,
DI-550-27-74, Defense Intelligence Agency, Directorate for Intelligence.

#*See DI-550-27-74, 1ibid.




Table A=4 _

Mid-Lethal Ranges Used for Urban Attacks

Yield Mid-Lethal

0.1 0.57
1.0 : . 0.91
10.0 1.30
20.0 - 1.70
40.0 - 1.95
100.0 | 2.7

1000.0 ' 5.5

‘Source:; See text.
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DIA notes* that for Gd = 0.30, the difference between the CLNF and CCF
damage functions is less than.ﬁ percentage points and states that this differ-
ence does not cause significant differences in calcﬁlated probabilities of
damage when weapon delivery error is included,

For smaller values of o4 the differences are less, but for larger values

of Gd’ noticeable differences in calculated probabilities of damage can occur.

Although DIA recommends*% that ¢ = ,20 be used for targets primarily

d
sensitive to static overpressure (P targets') and 0y = 0.30 for targets primarily
sensitive to dynamic overpressure ("Q targets'), the larger value, o4 = 0.30,-15
warranted for urban targets because an urban area is made up of many different
types of structures and is best modeled by a parameter that shows larger varia-
tion in response. In any event the effect of this assumption is minute in com-
parison to the tremendous uncertainties facéd in estimating damage to urban
areas and their populations.

For oy = 0.00, i,e. for a "sigma-zero" damgge function, the probability
of damage jumps discontinuously from 1.0 just inside__r50 to 0.0 just outside.
Such a damage function is also called a hcookie~cutter" damage function and it
can be an'adequate approximation in many circumstances. Geneéally if a cookie-
cutter is being used as an approximation to.é damage function with non-zero Gd’

it is marginally better to use a parameter slightly larger than Tgq a8 the cookie-
cutter radius. However, in the main body of this report, the mid-lethal radii

have been used as the cookie-cutter radii.

% Tbid., p. 5.

%%Tbid., p. 34.



The "mean area of effectiveness" (MAE) of a weapon is the integral of {
the distance damage function over area. The "wgapon radius" (WR) is the radius ,
of a.circle with area equal to the MAE. If target value (population, productive
or replacement value of structure, etc.) were distributed with_uniform density
over the area, then the total target va%ue destroyed would be just the MAE times ¢
the value per unit area. Thus for a_uniform distribution of target value, a

cookie-cutter damage function with radius WR gives the total value destroyed.

It also gives a good approximation‘for area targets such as population, even
when the distribution of target.value is not uniform., For the CLNF, WR = r50/(l-cd21
Thus, for 04 = 0.30, WR = r50/0.91, and heﬁce, MAE = WWRZ = ﬂr502/0.8281 o 3.79r533 '
A further simplification can be made as long as the CEP is much less than WR, {
say less than one-half WR. In this case, using the simple cookie cutter with zero
CE?_g;ves an adequate approximation to the expected damage against area targets. [

These approximations are compared in a subsequent section. ['

Distribution of Populatioﬁ

In order to estimate the vulnerability of urban populétion to attack by

nuclear weapons it is ﬁecessary to account for the spatial distribution of {
inhabitants into less and mofe-densely populated areas within individual cities. .
Most of the urban areas of interest for this study are in Asian. countries or |

in lesser developed countries or both. Only limited information is usually
readily available on population distribution in these countries and analogles -

based on U.S,, Russian, or European cities may not apply.

*Ibid., p. 14,
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For many urban areas, the only information that is readily available is
the populations of the citles ot towns and an estimate of their area. Usually
it is unclear how the area has been calculated or when it was calculated, and
generally there is no information readily available on how population is dis-
tributed within the given area. A determined research effort, particularly if
it can be extended to statistical material in the country in question, can
often lead to better results.* Even when accurate and up~to-date census data
is available, it only gives people's residences, not where they might be at
the time of attack. There can be a substantial diurnal variation of population
{one would expect more of this in cities bullt around good transportation sys-
tems). . Perhaps more important, popuiation might disperse before the attack.

Perhaps the simplest and most obvious estimate of fatalities is simply
to multiply the population by the ratio of the lethal area (mean area of ef-
fectiveness for fatalities) of the weapon (or weapons) to the area of the city.
This is the same as multiplying the lethal area of the weapon times the average‘
population density and is labeled "average density" estimate in tables throughout
this study.’ |

The ratlo of the lethal area of the weapon to the area of the city 1s of

- independent interest, since it is a useful parémeter for judging whether the

estimate 1s too small or too large. If the ratio is small, as is likely to be
the case with a small weapon, the average density estimate is likely to pro-
vide an estimate of fatalities that is too small because population densities

in a city vary widely and the attacker is likely to aim for the more densely

* built up areas.

*E.g., the authors of this study had available to them the Census data for the

city of Seoul and transportation data for Sydney.

A-11



If that ratio is large, as occurs in many cases with megaton-range wea-
pong, the average density estimate 1is likely to overestimate the number of
fatalities because it may not be possible to "fit" the lethal area of the weapon,
into that of the city.

The average density method models the population distribution by assuming
it i{s uniformly spread over the area in question. One way to model the variation
in density within a city is to assume the population dénsity 1s proportional to
~a circular normal distribution with appropriately chosen center in the urban
area and a standard deviation chosen to best fit the characteristics of the
area's spread. This model has some empirical basis. It has been observed that
for many cities, 1t is possible to pick a center for a polar coordinate system
‘such that the integral of the relative population density with respect to the
angular coordinate leads to a function of the radial coordinate not too dif-
ferent from that gotten by using a circular normal distribution with suitable
standard deviation. A method often used for picking a center and standard
deviation for the circular normal approximation is to base it on a so-called
"R-95 cirele," which 1s defined ag that circle with minimum radius which con-
tains 95 percent of the p0pulation; The radius of this circle is called R-95.
The standard deviation of the circular normal approximation is then taken as
(R—95)/{£n(400)]1/2, gince that is the correct relationship if the distribution
is truly normal.

If the circular coverage function is an acceptable approximation to the
~distance damage funcfion, it is easy to compute the expected damage from one
weapon aimed at the population center. In this case, the expected fraction of

the target damaged is simply

1 - exp(-x/2)

A~12
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where

wr2
X="9 2 p)
o4 WR" + CEP"/in(4) + (R-95)7/n(400)

.

Pan Heuristics has obtained 1974 census data for the city of Seoul which
giﬁes the data by dong, a small administrative unit with an area as small as
0.1 km2 in the more densely populated regions of the city. This permits com-
parison of fatality calculationsusing accurate population density distributions

with the crude "average density' estimate and with other analytical models of

population density such as the circular normal model.

Some caveats are in order, however:

1. As noted before, the population distribution at the time of the at-
tack may not be well represented by even accurate census iﬁformation.

2. Cities differ markedly in character. In particular, Seoul was vir-
tually leveled in the Korean War and ‘has been rebuilt since., Its population
distribution maﬁ not be typical--particularly of Asian cities,

| 3. The attacker may not choose to maximize destruction to populatiom.
Instead, the center of government, industry, or commerce in the city‘may be
chosen, Small shifts in aim point can have a sizable effect on expected dam-
age if fhe weapon is small and accurate.

Figure A-1 shows the probability of deatﬁ as a function of CEP for the

smallest weapon yield treated, 0,1_KI. Curves for three CEPs are shown:

0, 0.5 km, and 1 km, ,,Jkiiﬂﬁﬂﬁijflfffs function gives some idea of the degree

of fineness to be sought in the representation of population and sensitivity
B

to aim point. For a perfectly accurate weapon, the probability of death drops
J—
off from 0.75 at about 0.45 km to 0.25 at about 0.7 km suggesting that the

attacker would like to have population representation with at least 0.25 km

resolution for this case. But for accuracies likely to be achieved by smaller

A-13
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powers the probability of damage function will have a more gradual slope.

Thus for a CEP of 0.5 km, about the best that. can be expected with air de-
livered weapons, something like 0.5 kilometer resolution appears adequate, and
for a 1 kilometer CEf, roughly 0.8 km would do. In each case this is the dis-
tance over which the probability of damage varies from 75 percent of its maxi-
mum to 25 pefcent of its maximum. As a rough rule of thumb for other cases, the

formula {(0.3-1{)2 + (0.8-CEP)2]1/2

gives some idea of the degree of resolution
required,

Table A-5 gives the results of a map exercise in which successively

—— T ———r— .
larger areas in Seoul were located with the objective of maximizing the total

average population density in the area. The areas were kept as closely cir-
cular as.possible, but the center of the circle was allowed to shift. In fact,

Seoul's population distribution is bimodal and so, for small areas, the area is

centered about one of the two peaks in the distribution while for larger areas

it is centered to capture both peaks. Figure A-2 is useful, however, because
an attack planner whose objective was maximizing fatalities would, to a first

approximation, aim a weapon so that the area of high probability‘of lethality

would have the greatest population in ir,

The data of Table A-'5 can be fit quite well by the power curve y = axb,
a = 59,470, b = -0.486 as is shown in Figure A-2. Multiplication of this func-
tion by ﬂxz thus gives a good analytic fit to the total population within a

circle of radius x.*

*In a preliminary draft of this appendix, a slightly different fit, with a =

61,600, b = -0,584, was obtained using a data point with extremely small area

(area = 0.1 kmz, radius = 0,178 m, average density = 200,000 km?). This point
has subsequently been rejected as probably spurious due to inaccuracy in mea-

suring the area. This preliminary fit has been used In various places in the

main report, but resulting differences would be small.
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Table A-5

Average Density of Mogt Densely Populated Areas—--Seoul Korea

Area Radius of Circle Average Total
gkng | of Equal Area Population Density
| (m) -
0.33 0.324 100,000
1.08 0.586 77,300
10.8 _ 1.85 47,000
113 6.0 - 24,000
A-16
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Fig. A-2: Average Density of Most Densely Populated
T Areas--Seoul, Korea
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Comparison of Damage Functions Using the Seoul Population Distribution

Table A-6 shows estimates of the expected fatalities from a 0.1 KT

weapoh with a 0 and 0.5 km CEP calculated using the appropriate damage func-

tion from Figure Afz_and the power curve fit to the population. (The calcu-
lation is not strictly correct since 1t assumes the circles of maximum popula- {
tion density are concentric, This is not judged to be a significant soufce of !
eryor, however.) Table A-6 also shows the results 6? using a gookie—c@?ter ';

approximation to the dam;ge function. The result 92,000 agrees quite well wiﬁh l}

* |

This is the case for which the result should be most sensitive to the

the‘result for a CEP of zero of.89,000.

. choice of damage function. Hence, use of the cookie-cutter approximation
zero~CEP, result overestimates the 500 m CEP result by less than 30 percent.
This is a case in which the CEP is about 80 percent of the weapon radius. For

w

to the distance damage function éppears justified. Moreover, the codkie-cutter, {”
cases in which the ratio of CEP to weapon radius is smail, say less than one-

half, there should be no significant error introduced by simply using a zero

CEP cookle cutter. . : {

Comparison of Different Population Representatiohs

l
It is possible to use the detailed census data Egr Seoul to compare . . j
the results of damage estimates made using gross apprd¥%imations to the ﬁﬁpula- **l
tion distribution with results using the finer-grained census distribution. l
The results give some idea of how reliable estimates are that are made using, ‘
say, just the total population and area of a region.

For most urban reglons of interest, an estimate of total population l
is available and the areg'encloséd either by the corporate limits or by the
"built-up" reglon can be found or estimated from maps, Using either corporate—

limit or built-up regions has its problems., The built-up regions shown in (
A-18 {



" Table A-6

Expected Fatalities From a 0.1 KT‘Weapon Aimed at Seoul
Population Distribution: Power Curve Approximation

Damage Function - CEP(m) Expected Fatalities
(thousands)
CLNF ' 0 89

CLNF 500 72

Cookie-Cutter _
(Area = MAE) 0 - 92

|

L

|

|

|

1y
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atlas maps are often out of date and generally no information on how they

were estimated or for what date they are applicable is given. Moreover, it

is necessary to then estimate how much of the reported population is in the
area, Corporate limit areas, on the other hand, can generally be definitely
associated with population data, but corporate limits often contain substantial
regions of little or no population.

In the case of Seoul, the 1974 census reports a total population of
6,541,500 with a population densitj of 10,432 per kmz.* The total incorporated
area 1s 627 kmz. The total'"bﬁilt—up area" indicated in a widely available
atlas is about 100 kmz.** Assuming that 90 percent of the reported population
is in the built-up area, the average density in the bullt-up area comes out to
be 59,000 per kmz. With nothing to go by, it would be unjustifiable to assign
90 percent of the population to 16 percent of the area. Hence, a substantial
range would have to be assigned, say, 30-60,000 per kmz. (Other aggregate
dénsity figures are available in this case, of course. For instance, a 1975
population study reports a density of 30,000 per km2 iﬁ the central business
district, with a substantial increase in the immediately adjdcent residential
areas,*#%%)

For purposes of.using the circular normal approximation to population
distribution, an R~95 radius is usually specified. If only the atlas infor-

matioﬁ were available, a "plausible" assumption would be that the R-95 circle

is the smallest circle containing the built-up area shown in the map. This

*# Report on Census, 1 October 1974, Special City of Seoul, p. 8 (in Korean).

*% The International Atlas, Rand McNally and Co., 1974. Area estimated from
map on p. 261. This atlas gives 4.8 million as the population of Seoul on
p. 261, 5.5 million (for 1970) in a table (p., I.18) and 5.9 for the "metro-
politan area, including suburbs" in the same table.

#%%A Study on the Population of Seoul, YOON, Jong-Joo, Seoul Women's College,
1975, p. 157.
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leads to an estimated R-95 radius of 9 km.#* Using detailed census data,
however, gives an estimate of the R-95 radius of about 13 km.

Table Affr.presents the results of calculations of expected fatalities
computed using different assumptions for the population model and compares
them to calculations using the power-curve fit, which closely matches the
actual population distribution,.

One would expect that for the correct value of R-95, the circular normal
approximétion would work well for weapons whose mid-lethal radii were close to
the R~95 radius, This is because the R-95 radius is, in effect, the distance
at which the distribution is "fitted" to the data. As it turns out, the cir-
cular normal approximation with the "correct" R-95 of 13 km works remarkably
well even for quite a bit smaller weapons. Thus, even for 40 KT, with a mid-
lethal radius only 15 percent of R-95, the relative error is only 13‘pgrcent.

However, the circular normal distribution does not peak enough 'at the center to

“reflect the very high density that can be found in regions comparable to the

mean afea of effectiveness of the 0.1 and 1 KT weapons, Hence for these yields,
if accurately delivered to maximize fatglities, almost twice as many fatalitles
could be inflicted than estimated using the circular normal diétribution.

For the circular normal distribution to work well for the yields at
which it should, it 1is necessary to have a good estiméte of R-95, and that
implies a better knowledge of the population distribution than can be gotten

from general reference works such as atlases, Thus in the present case, our

*This would not be inconsistent with the assumption that the built-up area
contains only 75-90 percent of the population, since the resulting R-95
circle contains more than just the built-up ares.
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"plausible" estimate that R-95 = 9 km based on a map éhowing the "built-up
area" doesn't do too well. With a 100 KT weapon, it overestimates fatalities
by 75 percent, and at 1 MT, it overestimates by 50 pércent. At the low end,
it happens to work well, but there is no basis for predicting that this would
occur. The R-95 distance that happened to be picked was just small enéugh to
compensate for the fact that the circular normal distribution tends to have
too gentle a central peak.

Simply going to the atlas and finding a population and an area and ap~
plying the uniform demsity method can result in reasonably accurate results (say

within a factor of two) but it is likely to lead to results that are off by a

wide margin unless a great deal of care is taken to make sure that the area

chosen is roughly comparable to the area over which lethal effects will be felt.
Furthermore using a density based on the incorporated area can lead to results
that are too low by almost a factor of seven in the lowest yield case and by
over a factor of two in the highest yield case. By exercising more care and
using an estimate of the built-up area and limiting application to yields
tallored to this area, it is possible to greatly improve the results

with this technique. But even here, the uncertainty in how much population to
assign to the built-up area lessens the amount of reliance that could be put
oﬁ these results. The estimates presented in this appendix bracket the '"cor-
rect" values in most cases by introducing a wide range between the lower and

upper bounds and also probably because the reasoning as to what it would be

.plausiﬁle to do only with atlas information was somewhat contaminated by know-

“ledge of the census data,
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Area Military Targets

Estimates of the number of lﬁw yleld nuclear weapons required to achieve
gignificant levels of damage against armyhunits are presented in several places
in the main text. These units are treated as nominal circular targets, wiﬁh the
radius takeﬁ as a compromise between the desires of the army commanders to dis-
pérse the forces to lessen their vulnerability te attack and the need to keep
them compact enough to function as effective military units. Results in any
actual military situation could vary considerably‘from the néminal results
developed here. The abilify‘of the nuclear attack forces to locate targets, the
effect of terrain and the course of the battle on the locatlon and dispersal
of units, the.degree of exposure of the units‘at the time of attack, and the
effects of terrain and meteorolﬁgical éonditiqns on Wéapons effects would all
ﬁiéy a role and their cumulative effects could be iarge.

"ﬁ%Table A-8 pregents tﬁe damage criteria, mid-lethal radii and target

.radiinused.
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Table A-8

Vulnerability of Army Units

Target Mid-Effects Radii
Target Radius Damage Criteria 1 KT 10 KT
Infantry Battalion
{prone, in open) 1100 m Severe :Lnjurya 1000 m 2000 m
Armored Battalion
{in tanks or APCs) 1100 m Immediate inca- 500 m 850 m
pacitation of
personnel b

(8000 rads)

Medium Tank
Company 300 m Moderate damage 160 m 415 m
to tanks®. :

qDominant early effect would be. thermal radiation. At 1 KT, incapacitation
due to nuclear radiation would occur at a greater radius, but the effect would
be delayed. Source: '"New Technologies: The Prospects,”" C. I. Hudson, Jr.,
and P. #H. Haas, in Beyond Nuclear Deterrence: New Aims, Mew Arms, J. J. Holst
and U. Nerlich, eds., copyright 1977 by Pan Heuristics. Crane Russak and
Company, New York, Fig. 14, p. 139 and discussion. SHOB = 61 m/KT1/3,

bSource: Hudson and Haas, 1bid., Fig. 13, p. 138. SHOB = 61 m/KT1/3.

cMajcir repair needed. In the absence of a public source for tank vulnerability
estimates, data for severe damage to "earth moving engineering equipment"

were used. Source: The Effects of Nuclear Weapons, 1977 edition, op. eit.,
Pp. 222-224. "Optimum" airburst used.
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APPENDIX B

Some Theoretical Calculations of the Vulnerability of
Nascent Nuclear Weapons Systems to Nonnuclear Attack

Nascent nuclear weapons systems are fragile; they can be wvulnerable
to nonnuclear as well as nuclear attack. In estimating the vulnerability
of critical weapons systems to nonnuclear'attack, it is gseful to examine
in sequence the elements of nuclear weapons development and delivery systems,
the types of conventional weapons that might be emploved to attack them,
and the delivery accuraéy of these weapons. Included also are comments
on the carrying capacity of delivery vehicles.

It 1is assumed tﬁat a country entering upon a deveiopment program
will have some or all of the following critical nuclear weapon system
elements:

- shelﬁered aircraft

—- runway areas

- aircraft control towers

- storage bunkers for bomb element

- bomb assembly areas

- cruise or bailistic missile launch pads :

The elements of an aircraft-delivered nuclear weapon system would
include secluded and hardened bunkers for weapons or their ready-to-
assemble elements, a set Qf readily identifiable aircraft shelters which
might be empty or occupied by alrcraft not equipped for nuclear delivery,
a control tower (for tactical missions without predetermined targets,
the control tower and other communications facilities are more important

than for well rehearsed "strategic' missions). The elements of a missile



delivered system would have storage bunkers, as above, as well as launch

pads or rails. A bomb assembly area or areas for final pre-field assembly

of the weapons would be required by both systems. These would resemble

hardened individual facilities.

Table B-1

Numbers of High Explosive Weapons Regquired per Target

Target. _ 1 tonne 1/4 tonne
A/C Shelter 1 -na-—
Runway ' 138 | 554
Control Tower ‘ 1 ' 1
Bunker ' 1 -na-

Bomb Assembly Area
Missile launch pad/rail 1 1

,Before going further, three observations need to be made regarding

relationships between larger or smaller conventional weapons.

For cratering

runways, there are quantitative differences between 1 tonne and 1/4 tonne

bombs'

effectiveness.

For targets such as alrcraft shelters which need

to be hit by a heavy weapon, there are important qualitatiﬁe differences,

i.e.; 1/4 tonne bombs are useless., For small, soft tafgets, such as launch

rails, small or large bombs, if they hit, are'equaily effective.

The expected number of bombs dropped to achileve desiféd'damage on

the target classes follows. (Adircraft shelters and bunkers are assumed

to be either destroyed or not; i.e., are point rather than area targets.)

B-2
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Table B-2

Number of High~Explosive Weapons Required‘to Give
Varying Probabilities of Kill for Critical Targets
(Only the one-~tonne bomb case is taken)

pk CEP
200 m - .100 m 10 m Im
A/C shélter .99 4200 1000 10 1.
or bunker .95 2700 680 6.8 . 1.
.90 2100 520 5.2 1.
.50 - 630 160 - 1.6 1.
Runway .99 15300 3900 140 140
.95 14500 3700 140 140
.90 14000 3600 140 140
.50 13000 3200 140 140
Control twr., .99 930 230 1. 1.
radio, or .95 520 130 1. 1.
launch raili .90 350 90 1. 1.
.50 59 .15 1, 1.
Bomb asmby. 99 680 170 3.6 3.4
areas .95 490 125 3.5 . 3.4
.90 410 100 3.4 3.4
.50 210 54 3.4 3.4

Using the above table as a rough gulde, the requirements for attacks
on two hypothetical nuclear weapong systems under total tonnage constraints
are calculated in the following; Each system 1s assumed to have 20 nuclear

weapons.

Airéraft Delivery System: The country in question has five ailrfields
that could accommodate nuclear strike aircraft, but oﬁly two of these are
used for baéing purposes., Each airfield has five contrplltowers or other
radio communication facilities, and 40 hardened aircraft shelters. The two
nuclear bases also have ten strike aircraft each, and ten bunkers that
the weapons are stored in. The country has one bomb assembly factory.

Thus the target inventory is:



Five Two
Target Airfields Alrfields
A/C shelters 200 80
Weapon bunkers 20 20
Control towers 25 10
Runways 3 2
Bomb assembly areas 1 1

Missile Delivery System: The country has a missile farm with 20

SSMs that have nuclear warheads. For each missile there is a launch pad
or launch réil and a missile/warhead storage bﬁnker. There are also five
command bunkers, five radio facilities, and a bomb assembly area. The

target inventory In this case is:

Misgsile
Farm.
Launch areas 20
Weapon bunkers 20

Control bunkers
‘Radio units

Bomb dssembly area
(B.A.A))
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CEP

200 meters

100 meters

10 meters

]l meter

(Note:

14
10

40
10

13

200
20
25

Impact of 10 KT High Explosive Attack*

Assuming Various Levels of Accuracy

is total with less than 10 kilotonnes)

Aircraft System

AlC

control
towers

B.A.A.

A/C

control
towers

bunkers
B.A’A’.

A/C
bunkers

control
towers

1 B.A.A.

200
20
25

runways

A/C
bunkers

control
towers

runways

I B.A.A.

Pk
50%

50%
95%

95%
50%
99%

99%
99%

100%
100%
100%

100%
100%

- 100%

100%
100%

Number

of tonnes

8820

590
490
9900

6400

1300
2080
_170
9950
2000

200

25

4
700
2929
200
20

25
700

_4
949

20

20
25

20
25

With precision guldance, destruction

Migsile System

missiles
radios
B.A.A.

missiles
bunkers
radios
B.AJA.

missiles
bunkers

radios

1 B.A.A,

20
25

missiles
bunkers

radios

1 B.A.A.

Pk

99%
95%
90%

99%
50%
99%
99%

100%

99%

1007
100%

100%
100%
100%
100%

Number

of tonnes

4000
2600

410
10010

4600
4000
1150

170
9920

20
250

[
b |
Wi U

20
25

(%]
i

*Ten thousand tonnes of high explosive can be delivered in upwards of a week
of steady bombing assuming

B~5

100 planes making three successful sorties per day.
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APPENDIX C

Calculation of Nuclear Attack Requirements Agailnst

A Nascent Nuclear Force (Tailwan Case)

In considering possible Peoples Republic of China (PRC) attacks on
a Taiwanese nuclear delivery system, various forms of the Taiwanese targets
and of the PRC attack have to be distinguished. Among the characterizing
factors are the following: composgition of Taiwanese system, whether alrcraft
or ballistic missile, and how well these vehicles are sheltered; what delivery
accuracy, yield and weapons reliabiiity the Peoples Republic of China (PRC)
has or will have achieved, and the sophistication of the PRC's reconnaissance

and retargeting system.

Target Protection. Taiwan can significaﬁtly'improve the prbtéction
of its nuclear forces against attaék by providing aircraft shelters or hardened
missile silos. However, protecting its.delivery systems, particularly ballistic
missiles, could tax Taiﬁan's military resourceé and be time-consuming as well,
Table C-1 gives the criteria for severe damage from nﬁclear weapons
used for the calculations of this appendix. Damage criteria for a hypothe-
tical force are, of course, somewhat arbitrary and not too much should be made
of specific numerical values used. This arbitrariness is further compounded
by the necessity to make arbitrary assumptions about the number of targets,
the characteristics and number of attacking warheads, and the number of surviv-
ing aircraft or missiles that the attacker or defender might deem adequate to
his objectives.

" The resulting calculations, however, are meaningful if they are inter-

. preted sensibly.



Table C-1

Criteria Assumed for Severe Damage to Aircraft and Missiles

Peak Static Overpressure

Target Type (pounds per square inch)
Aircraft - open ' . 3#
| Aircraft - in hangarettes 50b
Missiles - towed 10°
Missiles - silos - 150 -~ 1000d

2 Criterion for severe damage to parked transport aircraft from Table 5.153,

p. 226, of The Effects of Nuclear Weapons, Samuel Glasstone and Philip J.

Dolan, eds., third edition, 1977, prepared and. published by the United States

Department of Defense and the United States Department of Energy.

b_See text. Although shallow-buried structures which can withstand 100 -

200 psi are possible (see The Effects of Nuclear Weapons, Ibid., p.229)

the most vulnerable element of the hangarettes would probably be the doors.

¢ The static overpressure assoclated with effects from a 40 KT weapon sufficient
to overturn a motor vehicle. Vehicles are primarily sensitive to dynamic over-
préssure and the correct criterion would be yield sensitive. See The Effects

of Nuclear Weapons, pp. 189, 191, 222-224,

d The upper range is probably unattainable for the first or second generation
missiles and silos of a smaller power without extensive technical assistance

from a nation with advanced forces. See text.
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The eriteria of Table C~l1 are expressed in peak static overpressure.
In actuality some targets may be more semsitive to other weapon effects,
such as dynamic pressure, electromagnetic pulse (EMP), or ground-shock.

Moreover, overpressure-sensitive targets may be sensitive to the duration

of the blast wave as well as its maximum. . In such a case, the appropriate

- peak overpressure criterion will be a decreasing funection of yield. But this

effect is less than the degree of uncertainty or arbitrariness im our calcu-
'lations, and hence we have not attempted to include it in our calculationms.
Table C-2 glves the distance from ground zero at which these damage

criteria will be met for nominal 40 kiloton and 1 megaton weapons.

Table C-2

: Effecté Radii

Target damage S
criterion - ‘ Effect Radius (Meters)

overpressure :
(psi) - Yield: - 40 KT , 1 MT
3 ' 3400 ' 9900
10 ' 1500 4400
50 510 1500
150 ' 350 1000
1000 ' 170 510

Note: Weapons assumed to be detonated at a height of burst to maximize the
desired effect radius.

Source:” D. C. Kephart, Damage Probability Computer for Point Targets With
P and Q Vulnerability Numbers, R-1380-1-PR, Santa Monica, Calif,
The Rand Corporation, February 1977, :




Aircraft parked in the open are quite wvulnerable to damagé by a nuclear
blast's overpressure. Properly constructed hangarettes can provide some
blast protection. Nuclear blast shelters must be distinguished from ones
constructed for resistance to conventional weapons only, as the latter type
may protect against impacting objects yet still allow a nuclear weapon's
damaging overpressure to enter through such openings as vents. As Table C-1
indicates, a blast protection factor of up to 50 psi can be expeéected from a
properly constructed hangarette. However, these aircraft shelters are costly
and are, to a degree, inconvenient for operations. Commonly, each_hangarétte
must be_built to contain a single aircraft, an& sheltering a fleet of several
aircraft thus may be expensive. This would be particulérly so 1f a nation
attempted to use relatively large aircraft, such as commercial transports
instéad of more compact fighters or fighter-bombers. | |

Quick-reaction time of a sheltered aircraft may be'éignificantly less
than for alert, but exposed, aircraft parked on a runway;? The sheltered air-
craft would undoubtedly have to ride out an attack. If blast shelters are
utilized, however, they may reduce tenfold the area over which an enemy
nuclear weapon is effective.

Missile silos potentially can offer their contents even greater blast
protection than can nuclear aircraft shelters. Table C-1 includes peak
overﬁressure resistance for exposed missiles--such as on a truck or t;ailer,
and for missiie silo hardness of 150 psi and 1000 psi. The 1000 psi case used
here is primarily illustrative, as it approaches the hardness of conteﬁporary
Soviet and American ICBM silos and probably will be beyond Taiwanese means

for some years to come. Even for the 150 psi case, however, silo design,
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testing, and construction could be an arduous task. Structures designed for
high degrees of peak overpressure protection must also be buillt with a mind
to other nuclear weapon effects . associated with the design overpressure.
Ground motion, nuclear radiation, and electromagnetic pulse (EMP) all are

nuclear explosion phenomena that may temporarily or permanently disable a

-missile silo, its contents, or assoclated personnel and facilities. It

might take the Taiwanese several years and some large-scale .tests to perfect
the design of a silo sﬁstem resistant to all these nuclear weapons effects.
Once accomplished, a ballistic missile sheltering-sjstém would significantly
reduce the expected damage area from a glven size nuclear Weapon; but whether
this would help will depend on factors such as the accuracy of the attacking
weapons. |

The PRC might attack with either.bombers or.missiles.; In either case
they would undoubtedly have the capability to arm these with thermonuclear
warheads in the megaton.rangé if this were required for a successful attack.
We include calculations with 40 kiloton weapons as well, however, to illu-
strate what might be needed against other nascent nuclear forces by adver-
saries who have only fission:weapons.* If bombers are used, a CEP of 500
meters seems reasonable. The PRC might achieve about this accuracy with
missiles as well, but we take as oﬁr basic case the more modest achievement

of 'a 2 kilometer CEP. Table C-3 presents calculated probabllities of severe

~destruction per delivered weapon for the assumed yields and CEPs.

The PRC would not want to count on all its bombers penetrating defenses,
nor could they assume that all their missiles would prove reliable. 1In either

case we assume an overall delivery probability of 80 percent. Table C-4 presents

*These are used, for instance, in the study of Korea,
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Table C-3

Single Shot Kill Probability
(Delivery Probability = 100%)

Weapon
ame ueu o xr_
(psi) - - CEP - 500m 2000m  500m  2000m
3 © 1,00 0.82 1.00  1.00
10 - 0.98 0.32  1.00 0.93
50 . - 0.49. 0.044  0.98 = 0.31
150 0.28 . 0.026  0.90  0.16
1000 0.080  <0.01 0.49  0.044

- Source: Kephart.

Table C-4

Single Shot Kill Probability and Number of Shots
for at Least 0.9 Cumulative Kill Probability
(Delivery Probability = 80%)

. Weapon
H::;ﬁ:;g Yield 40 KT | B 1Mr
(psi) CEP  500m = 2000m 500m 2000m
3 0.80(2) 0.65(3)" 0.80(2) 0.80(2)
10 0.79(2) 0.25(8) © 0.80(2) 0.74(2)
50 0.39(5) 0.035(65) 0.79(2) 0.25(8)
150 0.22¢10)  0.016(139) 0.72(2) 0.13(17)
1000 0.064(35)  <0.01 0.39(5) 0.035(65)

Note: Number in parentheses is the number of weapons per target required
to achieve at least a 907 cumulative probability of destroying the
target. '
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the overall probabilities of severe destruction per weapon assigned, i.e.,
the product of delivery probability and terminal kill probability. The
number of weaponsethat must be assigned to a target to accumulate at least
a 90 percent probability of severe destruction is also given. These must
come from different carriers, gince it is assumed that each shot is an
independent event in the probability sense.

Afrcraft shelters can, as Tables C-3 and C-4 indicate, significantly
improve survival probabilities against inacourately delivered or fission—
yield (40 KT} weapons. Likewise,_egainst attack by all but accurately de-
livered megaton weapons, missile silos can reduce the probability of destrue-

tion by a factor of three or more.

Requirements to Attack Sheltered Alrcraft

Suppose the Taiwanese protected their nuclear strike aircraft in
hangarettes hardened to 50 psi——with two hangarettes at opposite ends of the
runway on each of five airfields. The two hangarettes on a field would have
to be well separated so that one large weapon detonated between them wouldn't
destroy alrcraft in both. This would reouire a separation distance of some-
thing over twice the weapon radius for the largest weapon considered a threat—-

thus a separation on the order of 30 or more kilometers against megaton yield

weapons. From Table C-4, to achieve a kill probability of 90 percent against a

gingle target the following weapon needs are generated:

Sheltered Aircraft; psi = 50

Aircraft: CEP = 500 m Missile: CEP = 2 km
40 KT 1 MT . 40 KT 1MT
No. weapons 5 2 65 8

Cc-7



Thus using aircraft~delivered weapons, twenty 1-MT or fifty 40-KT
weapons would be required to have an expected destruction level of 90 per-
cent, 1l.e., nine out of ten of the hangarettes. TFor a missile attack the
corresponding numbers are 80 and 650 (the use of the 1atte: by the CPR~-a
40 KT warhead on a ballistic missile of low accuracy--seems improbable).

The above estimates are based on the assumption that the attacker makes
no attempt to gather information during the course of the attack and uses this
information to guide the rest of the attack. In éome cases post-attack
reconnalssance or so-called "shoot-look~shoot" tactics can greatly reduce
the Weapoﬁs required to achieve a given outcome or cam, for é fixed weapdn
‘énventory greatly reduce the expected number of targets surviving or the
probability that the number of targets surviving is at or below a given level.

Thus the PRC might want to.try.fo desfroy'ali the protected aircraft
and ﬁave a high probébility of succeéé; Assume- they usé aircraft with one
megaton bombs, so each weapon used would héve‘an overall single-shot proba-
bility of kill of 0.79. | -

For these conditions, three different degrees of targeting.ffeedom can

be described.

- Blind. Weapons allocated in advance; and no subsequent re-
targeting opportunity, o .

- Limited Shoot-Look-Shoot (SLS). Weapons easily retargeted
from one hangar cluster to another at a single air-
field, but not to a different airfield.

— Unlimited Shoot-Loock-—Shoot (SLS). Weapons easily shifted
from one target to another.

*¥At present the ROC has two airfields with runways at least 3.66 km long
(12,000 feet) and ten with runways over 2.44 km (8,000 ft) and less than
3.66 km long.. (National Basic Intelligence Fact Book, CIA Publication

GCBIS 77-002(U), July 1977, p. 40.)
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Suppose the mission objective is to have a 90 percent chance that all
ten targets are destroyed. If all targets are attacked in a symmetrié‘fashion,

this means the kill probability against each target must be at least (.9)'1 =

1

1

L
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.9895, The three degrees of targeting freedom then generate the following
weapon requirements:

Weapons Required

(90% chance all hangarettes are destroyed.)

Blind 30
Limited SLS 25

Unlimited SLS 15

Silo-Sheltered and Mobile Missiles

In calculating the PRC's requirements to destroy 20 Tailwanese nuclear

missiles in silos the following single-target requirements for 90'bércent

' probability of destruction are taken from Table C-4:

Missile silos; psi = 150

Aircraft: CEP = 500 m .  Missile: CEP = 2 km

40 KT 1 MT 40 KT 1 MT
No. Weapons io0 2 o 139 ‘17

Obviously either good delivery accuracy or large yield and preferably
both is necessary to keep the total requirement of achieving 90 percent kill

probability on each of 20 such targets to a reasonable level. If the CPR

~used shoot-look-shoot tactics the weapon requirements would be cut about in

half. But it could be difficult to ascertain whether the attack on a par-

ticular target had been successful or not,

If or when a nascent nuclear power can construct a combination of missiles

and hardened silos 1t will be able to tax the requirements of another nuclear
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power unable to deliver accurate or very high yield weapons. waever, in the
case at hand, the CPR should be able to muster the required forqes in aircraft,
if not in missiles. Although the Taiwanese have formidable air defenses,
these_could be destroyed by a precursor attack with missiles. Any attempt to
launch the Taiwanese missiles during this preCursof could be thwarted by the |
use of "pindown" tactiecs.

The Republic of China (ROC) might consider concealing the location of
. its missiles, either by hiding them or by moving them around. Atgempting to
hide: them would be of uncertain effectiveness since Taiwan would never know
if their security Had been penetrated. When one considers the problems of
maintaining security, reliable communicatiqns and control, and the exofic
requirements for maintenance of nuclear warheads, rocket motors and fuels,
and guidance systems, it seems doubtful a country such as Taiwén wpuld find
it practical to attempt to conceal the location of its missiles.

Another approach is to deny the attacker knowledge of the exact location
of missiles by making them mobile. It woﬁld.brobably not be prac?ical to try

to maintain road or off-road mobility on a day-to-day basis. There would then

be the problem of depending on warning to move the missiles out of their depots.

Even if the missiles were out, they would probably be vulnerable to search
and destroy missioﬁs,'particulérly if the missiles are to be held for a last-
ditch effort. As a practical matter, land-mobile nuclear missiles do mot seem

to be a reasonable alternative for Taiwan,
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