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MILITARY TECHNOLOGY AND THE
SURVIVAL OF CITIES

Abstract

The effects of modern atratagic weapons on urban-induatri
are considored from the aspects of weapon technology, military i
and arms control considerations. 7The posaibilities for active and
defenses against likely threats are evaluated, and themajor altern
for unilateral means of reduction of war casualties and damage ar
sidered. Quantitative cost-benefit estimates axe develoned for th
alternatives, which include hardening, dispersal, active defenses
mixes of these. A degree of urban dispersal satiafying peacetime
sibility and offering peacetime utflities, together with fallout shel
is found to provide a solution superior in cost-effectiveness to bla
shelters and/or active defenses, although the latter are not neces
ruled out for strategic reasons. Some economic and social const:
on urban dispersal are considered, together with means for maki
feasible.




MILITARY TECHNOIOGY AND THE SURVIVAL OF CITIES

vy
Clark C. Abt

1. INTRCINCTION

The ontire Winter 1961 iseue of Daedalus, the Journal
of the American Academy of Arts and Sciences, was devoted to the
sublect of "The Future Metropolis." Distinguished professors
discussed many of the political, econcmic, and social and tech-
nological influences mﬁing from and impinging upon the preser
and future metropolis. If the intent of the issue wme not to be
coamprehensive, it was at least to identify and deliterate the moe
salient issues comcerning contemporary cities. And yet, as if by
conmon conspiratorial comsent to psychological denial of what hae
been called "unthinkable" btut is concelvably unavoidable, not a
single contributor so much as menticned the potential impact of
the revolution in weapon technology on the survival of cities as
viable soclo-economic inatitutions. Perhaps the distinguished px
fessors did not care to consider what happened to Rotterdam,
Coventry, London, Cologne, Mainz, Berlin, Hamburg, Tokyo, Kobe,
Hiroshima, and lagasaki less than a generation ago. Perhaps they
have privately considered the problem and found no hope of soluti
in the design of great cities. And yet we are obliged to examine
seriously the question of the continued viability of a social




instituticn invested by lundreds of millions of hrman beings,
1f only to determine that we do not have the informatiom, or the
imagination, or the courage to find an answver.

Thie ossay is concerned with the human survival wlue
of oities in an age of plentiful weapans of mags destruction, as
yet uncontrolled and not promising to be socn or easily eliminated
by rpore mature forms of politieal control. It will discuse the
affirmative and negative answers to the questicon: Have recent
davelopements in military technology made cities obsolete?

In this essay we shall not burden the reader with
Utopilan visions of large-scale population redistributions within
a few years' time, nor yet vith the promise of general and com-
Plete diparmament within the readily forseeable future. We are
interested here in a aober evaluation of the effects of unmprece-
dented threats of destruction on the contipued gocial viability
of the city, and how i1t might practically be modified to diminish
this threat. We begin vith an unhappy awareneas of the great
cultural, social, political, and economic values that are realized
primarily in urban soclety {being a scmetime city boy ourselves),
together with an equally unhappy imowledge of the unmitigated
vidnerability of citlies to total degtruction by modern weapons.
We would like beat to have wordd peace and disarmament, but since
such hopes are optimistic, we would like to see what measures might
be taken to preserve the beat of urban values in a period of pro-
tracted political and possibly military conflict., If thase measures
turm out to require the sacrifice of a portion of urban values for

the sake of ineuring the survival of the greater part, we shall
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weigh that possibility also.

The discussion will concentrate on the military threat
posed by contemporary weapons to city survival, the possibilities
for active and yasaive defense of cities in thely present forms,
and alternative political, econcmie, and technological modificatio:
of cities that might improve their survivability. Secondary subst
tive discussion will consider the non-military threats of the revo
Jutionary technology to the efficiency of cities as sccial inetitu
tiong, end how these are perturbed by the military factora. The
objective 1is not to present a pet panacea to vhat is a most comple
and possibly tragic problem, but rather to identify the most impor
tant problems that evaded the attention of the Daedalus eamsayists
in a mgnner sufficiently thoughtful and sericus, sc as to stimulat:

scme overdue regearch into poseible sclutions.




2. HISTORICAL PERSPECTIVE

The dcmninant physical characteristic of cities, towns,
and villages throughout recorded history is the concentrated lo-
eation of lmman dwellings and associated activities such as
govermment and, in the last feav thousand years, industry. This
obvious fact embodies the expression of & less obvious btut vide-
opread human awvareness of the advantages of such urban concentra-
tion. Relatively little attention was given to the specific nature
of these advantages by the historiand and philosophers until quite
recent times, partly because of their complexity, and partly be-
cange of their muiltiplieity and obviousnesa. With the rise of
the industrial revolution in the last 200 years, and the weapons
revolution of the last 20 years, serious social disadvautages of
uxrban concentration are becoming inereasingly obvious. It may
therefore e useful to place in very general historical perspective
the predominant causes of and dangers to the urban concentrations
ve have called villages, towns, and cities. (I purposely avoid
the term "eormunity," since thias is so often used to designate
groupinge of persons or activities independent of physical distri-
tution in the urban-versus-ruyral senee, as, for exazple, the
Christian Cammunity, the Western Comminity, ete.)

The historical social utility of the city has been that
of the market, the port, the fortress, and the court. The market,
long bvefore the Oreek mgora, probably developed into a spatially ortient
economic institution for the tarter of goods and information at all

major confluences Of trade routes--however local these may have been.
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Such transportation centars developed both at the confluence of oven
land trade routes as a result of favorable factors of terrain, natw
flors and fauna, and the mutual stimull of mmlti-cultural impingeme
and near favorable harbors, river deltas, or river croasings to fon
the physically more permanent ports., With the inevitable concentra
tion of diverse human types and their physieal and intellectual wea:
at these geographical nodes, came the need for local order to prote
life and property from indigenous erime and external) invasion, con-
quest, and ravishment. The organizational device developed by the
shrewder resldents of the market and/or port areas to establish and
maintain order was clivil government., Civil government ineluded at
various stages of autocracy, monarchy, theoccracy, aristocracy, oli-
garechy, and democracy the social institutions of the court, the
temple, the forum, and the theater. The word court probably best
summarizes the civil, Jjuridical, religious, inspirational, politica
and entertairment values embodies in the organizational center of t
higtorical city, although these aspects were often specialized and
de-contralized. The phyelcal device employed to protect the market
port, and court from extermal invasion and upset was the fortress.
The fortress served as an effective organi:ing concept for the con-
centration of military resources and adminietration, and as base an
sanctuary for moblle expeditions by land and sea.

The develomment of cities as markets, ports, courts, and
fortresses usually took place in the parallel, although one may
discern & rough sequency from market to port to court/fortress moat
frequently. The court and the fortrescs had their flowering chiefly
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in the last 3000 years. Impresaive examples inslude the Athenian
Acropolis, the French Carcassanne, The Ibsrian Granada, and ths
Tortified peripheries of most of the medieval cities of Burope.

It is likely that the urban concentrations called
towns and cities would have developed as a result of any ona of
the four formative utilities described above. If men lived in
peaceful and cooperative Utopian anarchy with one another, not re-
quirirg fort or court, they would probably atill seek meeting places
at the convenient confluence of transportation routes for sugnented
cooperation and sceial intercourse. If by some magieal means, men
had always been capable of telekineais and mental telepathy, but
required physical defenge, they might yet have piled up timber ard
rock to form fortresses. The new question is: Would men, will men,
contimie to build and live in urban conecentrations, when such con-
centrations bring into essential conflict the politico-economie
objectives with the military requirements for physical securityt--
And 1s this really the case?




3. MILITARY TECHNOLOGY THREATENS THE CITY

Even in Vorld War II, before the employment of atomic
basbs, the manned bamber aireraft using chemical high explosive
bombs wvas capable of the camplete destruction of a city vhen em-
Ployed in sufficient quantity. "Saturation” bcnbins by hundreds
of aireraft using both high explosive and incendiary bombs in sam
cases generated fire storms on the surface that, in a aingle raid
substantially destroysd the target city (Hamburg, Tokyo). Althou
the davelopment of radar-guided anti-aireraft artillery and all-
veather interceptor aircraft greatly increased defensive capabili
the attrition thus imposed on the great bomber fleets turned out
be prohibitive only in the case of daylight bambing--which wvas 2o
required for the saturation bambing of cities.

When the first atamic weapon destroyed Hiroshima, the
military offense took a great leap forwvard of the defense. The
vastly inoreased destructive power of & single atomic veapon, in
this case scme 2,000 times as great as a heavy bamber load of tha
time, rendered attrition alr defenss futile., Even if such air de
enses could achieve 90% effectiveness--a fantastically high figur
never resotely approached--a single ten-bomber rald would be like
to destroy an eatire city.

At this writing atlitary offensive striking pover is mac
further advanced relative to active military defense. They hydro
baab, or fusion weapen, can today achieve the destructive power
59 megatons of TRT within the weight and volwnse restrietions of a
single heavy bomber, or, soon, an intervontinental ballistic miss



yayload. Suoh & bomb is approximately 2500 times es poverful as
those that destroyed most of the cities of Hiroshima and Nagasaki
only 16 years befare, And larger-yield bambs are already technicelly
feasible and may bs samifactured in the noxt fov years. There is
currenlty no operational active or passive defense against these
weapons vhen delivered by ballistic missile. The active alr
defenses against manned bomber aireraft employ the latest readar and
missile systems, but are very much less than 90% effective.
Although the United States and the Soviet Union are
both daveloping active antivballistic missile defenme systems,
such systems are unlikely to overtake the threat to the extent of
providing effective city defense. The currend {and first) genera-
tion of such systems, suck as NIKE ZEUS, have only a limited capa-
bility to deal effectively with rather simple nosecane penetration
aids such as decoy ballocns and darta. Even if they couid deal
with these devices, the ZEU3 development program 1s lagging the
ICEM programs by over five years, so that while thexre are already
operational intermediate range and intercontinental ballistie
missiles, an operational city defense consisting of NIKE ZEUS could
only be deployed to protect the nation's fifty major cities in the
latter part of the decade. It would be absurdly optimistic %o be-
lieve that the offense will refrain from developing additional
countermeasures to the defense in the course of those five or more
yearas. In fact, there are already reports in the technical press of
second-generation, advanced electronic countermeamire systems to
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further aild the penstration of local defenses by missile warheads.

The development of vary large yleld wvarheads of 100 megat
and more renders most known forms of decoy discriminaticn and def-
ensive counter-countermeasures futile, because these all rely on
ot least some atmospheric "filtering” of the swvarm of threatening
objecta consisting of nosecone and decoys, and such large warhead:
can set entire urban areas on fire by thelr thermal effacts even |
detonated above the atmosphere. Even the Ballistic Missile Early
Warning System (BMEWS) and the Misoile Defense Alam Satellites
(MIDAS) would fall to provide warning against orbiting satellites
earrying such large weapons that they could dsstroy metropolitan
areas vithout re-entering the atmosphere from their orbits, being
triggered nearly instantansously by redio signal.

The above discussicn only summarizes the results of many
studies concerning ths technical feasibility of population defenac
against muclear-armed ballistic misasiles. These gloomy conclusica
are intended to show thet cities as we koow them cannot effective;
be defended from attack for the foreseeable future by active syste
but it is not intended to argue againat the development of active
ballistic miseile defense systems. Such systems may have substani
strategic value in spite of their lack of effectiveness in defend!
Populations. They may introduce considerable uncertainty into ent
caluclations concerning the effects of his launching a massive sw
attack, because the enesty may require well over 90% success in ded
ing our retaliatory force bases to reduce retaliation to an accepl
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level, vhile active anti-miesile defenses may at least make possible
sonething less than this. Such defenses may alao be considrably
more effective in the preservation of "hardened" or passively shelteres
militayy installations than they are in protecting the much more wvul-
nerable cities. Such defense could also achieve a substantial degree
of affectivenass in defending even cities against lov-grade thrests
of meclear blackeall from nations having only very primitive muclear-
armed balllstic miselles. Nevertheless, vhataver its possible stra-
tegic value, active anti-balligtic migsile defenses cannot be expected
to effectively defend cities from ballistic missile attack. Por pri-
marily this resson, bith the United States and, later, the Soviet Unia
have developed a strategy of deterrence to replace the impossible def-
ense,

Deterrence 1s fundamentally a form of psychological defenseo.
Ite essence ip the threat of retaliation. If a pation has the capabil
ond commitment to retaliate against an attack to an extent unacceptabl
to the potential attacker, this capability and commitment are sufficie
80 as to be credible to the potential attecker, then a rational atteck
zay be deterred from attacking because his subsequent losees would out
weigh any possible gains. Unfortunately, the doctrine of defense by
deterrence is subject to grave uncertainties. The enemy may not be
rational. He may be misinformed, or see things rationally but very
differently from vhat ve caleulate. There may be accidents and false
alarme that, together with a reciprocal fear of surprise attack, cause
one or both sides to "pre-empt” in an attempt to get in the first blow



and thus reduce the power of the anticipated cnemy attack. (This
facoticusly called "Retaliafing before you are hit" or, “going
socond, first!") Countries other than the United States or the
Soviet Union may launch wespons st one or both superpovers from
moblla locaticns such as submarines, ships, or aircraft vhoase
identity cannct be traced, in order to start a wvar bvetween the
two out of either ambition or desperation in scome crisis. The
current attention being given arms controls is & specific effort
to protect the stability of vhat Wohlstetter has called "the deld
cate balance of terror” against such uncertainties and accidents.
Unfortunately, the diffusion of nuclear weapon teckrology goes un
¢hecked by an inspected and enforced vorld test and development
ban, so that in & few years these un.certn:lntiu vill have been
rultiplied by the additicn of several more miclear powers.

The poverty of technologically-oriented attempts to
ingure the survival of cities may be even more drsmatically
illustrated by the impending threat of even less detectable and
"stopable” delivery vehicles for miclear weapons: shipping end
suitcases. Huclear fission weapons of the destructive ylelds of
the Hiroshima and Nagasaki bombs {20 kilotons of TRT) can already
be packaged sufficiently compactly so as to fit inside suiicases
and shipping crates. Such "time bomba" need not even be personal
planted--they could be maiied to the target cities. I% would not
be practical to inspect all shipping for such weapons without maj
econpamic disruption.




From the above discussion, it should be clear that the
revolution in military technology, specifically in the destructive-
ness and speed of dslivery of weapans, has threatened the destructiom
of urban ccncentrations far beyopd the extent to which it has aug-
mented active defenasive capabilities. Furtharmore, offensive
and defensive nilitary capabilities are very likely to contimie
their sharp divergence, particularly with the impending breakdovn of
such psychological dafensen as deterrent strategy due to the diffusior

of puelear weapon capability.




REIATIONSHIPS BETWEEN ACTIVE AND PASSIVE
DXPENSES OF URBAN AREAS

Fallout shelters reduce the area required to be defeonded
from mclear bursts from a comtinental to & local one. In the adb-
sence of even fallout shelters, artive defenses would have to be
good enough to prevent mumbers of miclear warheads from bursting
suyvhere in the continental United States. With the wvidespread
exployment of fallout shelters, active defense coverage may be
concentrated over target areas only, reducing the area covered by ai
least an order of magnitude, If blast shelters are provided in tars
areas, the local defense requirements are further relaxed by permiti
mich lower altitude atomic intercepts and horizontal defense zones
covering only btulliup areas, since near misses might be tolerated
without undue casualties. Thus active and passive defense are comp:
mentary, and the increased effectiveness of one relaxes the requires
for the othex.

Pagslve defense by urban dispersal has very different effet
in interacting with active anti-missile migsile Qdefense. By dlstri.
buting the population over a larger area without reducing its vulne
bility to blast, it incresses the local defended area requirements
for mctive defenses. Ideally, from the point of view of an effecti:
active defense system, the population would be concentrated into wves
dense small iplande, over vhich massive defensive firepower could b
effectively concentrated. Unfortunately, there is not likely to be

effective active defense, because the larger yield {over 50 Megatom
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woapons may be dstonated ahove the major part of ths atmosphere and
still sot a eity on fire, and the active defanses must rely on at-
meapheric sorting of decoy warhesds to effectively conoentrate their
fire. To put it apother way, effective active defense requires sort:
ing out of "false" warusade or decoys. Ths only way this can be dom
by cbserving the different yhysical behavior of the lighter decoys
from the nosecone carrying the warhead, vhen they enter the atmosphe:
But the larger warkeads need not re-enter to destroy cities, hence n
decoy sorting (radar can be easily fooled), hence no effective defen
The reason this sssay recammands dispersal rather than blas
shelters, in spite of the fact that the latter is more efficient vhe
used with ective defense, is that there is no effective active defen

On balance, relying on the yurely passive dafense of dispersal seems
best,
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THE FUTILITY OF "DOWNTOWN" SHEITERS AIONE

The current United States civil deafense vrogrem calls fo
the identification of basements and interior areas In dowmtown or
core areas that would be suitable as fallout shelters, and their
stockage vith minimm food and water and medical raticns. While
this program may be worthvhile in itegelf in the event of certain
kinds of attack, it will ba uselsas in others. It should be mada
quite clear that this progran will be of use in only very limited
tack co‘ntin.aancien, and perhaps not even the most likely ones.

Firat of all, this program will only protect the people
in these shelters from fallout, not fram blast. Tmus direct hits
near misses agalnst cities would vitiate their utility. Seocond,
most of the population in and around cities will not be within wa
time of the subject large btuilding shelters unless the attack tak
Place during working hours. Pinally, even if the attack does tak
ylace during working houra, mostly males and ummarTied women or t
beyond childbearing age will be sheltered. The women of childbea
age ond the children will be in chiefly suburban homes, and will
be sheltered by this type of fallout shelter program. Furthermor
the people who are fortunate enough to be in the core areas durin
a pon-city attack vill undoubtedly wish to, and mostly insist om,
leaving their shelters before the two week strong radiation peric
over, in order to be with theixr families, or to bring their famil

to the shelters. In summary, the following conditions must be m
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the current prograa to have any utility beyond publieity of the
problem:
1. Attack during working hours
2. Attack during working days
3. Attack not against cities

k. Attack follows adequate warning
tima.

The first two conditions would appear rather unlikely,
except possibly in the case of a pre-emptive atiack forced on the
Soviets by United States actions. The third condition justifies
city fallout shelter programs, vhich do nothing to save the popu-
; lation if this condition is not met. The fourth condition can pro

ably be achieved.



4. MILITARY STRATEGY CAN TEREATEN THE CITY

The previcus discussion argued that cities as nov con-
stituted are indefensible by any foreseeable military technology
againgt current and developmental offensive bambardment systems.
One may respond, "Very well, cities cannot be defended. But why
should anyone wish to attack them?"

The fact that cities are targets of military attack is
a falrly recent historical developmant--unless one goes back to
the fortified cities of medieval times., Certainly in the elegant
limited wars of the seventeenth and eighteenth centuries, cities
were not targets, and even in the nineteenth century attacks on
cities ans such were relatively rare. In World War II cities be-
came targets for primaxily two reascns: PFirst, cities were bombe:
by Franco (Barcelona) and Hitler (Coventry, London, etc.) as a
terror weapon intended to break the will of the people to resist.
Second, c¢ity banmbing was ecmployed by the Allies ostensibly to red
the industrial output of thoir associated industries and the work
who lived in them. Reithar of these objectives wap entirely suces
achieved by the destruction of citles, tut the bambing wvas carrie
nevertheless. In any future central muclear var, the reascns why
elties may be targets will perhaps include these, but wvill possid:
be samevhat different.

Estimates vary wvidely as to the probable duration of cenl
muclear war. The United States, and in particular the U. S. Adr 1]
has tended to be preocccupied until recently vith vhat has been cal
the "spasa”™ war, in which most strategic weapons vere launched as

quickly as possible in the hope that they might still catch same
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of the opposing forces on the ground. 7This unstable posture wm
chiefly the result of the great vulnerability of bamber aireyat
on tha ground apd unprotacted miasile sites to surprise bomber
missile attack. Even at this time, however, the U, §. Navy, tc
lesser extent the U. 8. Army, and, significantly, the Soviet Ur
tended towmxd the view that even central muclear war might pere
months or even years, perhaps in "broken-backed" atrength, foll
an initial magasive exchange of strategle weapons.

With changes in wveapon technology came changes in the
estimates of the length of central muclear war. As mobllity a
concealment was uased to reduce the vulnerﬁbﬂity of strategic
deterrents such as the missile-firing Polaris submarines, and
dispersal and "hardening” was used to reduce the vulnerability
fixed land-baped systems such as Atlas and Mimiteman ICBM, the
tactical advantage of “going firat" or pre-emptive strike was ;
to a point where firepower adventapge could well devolve on the
slowly responding combatant, This, togetber with much increas:
concern and understanding of the dangers of accidental initiat:
and camand and control capabilities for deliberate and select:
astrategic respongses has further tended to expand estimates of
length of central m.clear war.

Let us asgume that enemy military planners (and our o
heve the gross alternatives of "targeting" (considering for ba
ment) three different classes of target systems: Strategic am
tactical military targets slome (called counterforce targets);

industrial areas alone {called countervalue targets); or a mix
L _J m -



of the two (called mixed counterforce-counterwalus targets). It
only a very short war is to be expected, we might expect most of
the weapons to be targeted against the opposing wespons, or on b
are called counterforce targets. This is to reduce tha mmber ¢
such veapons that are uced aguinst ue as quickly as possible, wt
some of them are still wvalnerable on the gyound. It is a kind ¢
offensive defense. To hold back one's ova vulnerable missiles ¢
the war starts is to invite their destruction on the ground, and
besides that the war 1s too short to make disruption of industyy
significant objective. Nevertheless, a relatively weak power mi
even in these circumstances use his missiles mostly or entirely
for countervalue targets (or threaten to, and to make the threat
most credible, irrevocably plan to do so), hoping thereby to
" achleve deterrence by nuclear blackmsil since destruction of the
threatening force would not be possible. Although this latter 3
bility 18 not 1likely to arise until the substantial further
diffusion of maclear weapons, it is a problem that the Soviet U
must face with France and England even now. If the United State
achleves a.. sufficiently great missiie superiority over the Sovie
Union so that the latter can have ro hope of blunting a U. 8. o«
force strike, the Soviet Union may also elect a countervalue ta:
strategy in order to preserve deterrence of a U. 8. first strike
The increasingly likely situation, however, is one in
vhich both the United States and the Soviet Union possess subste
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and roughly comparable missile forces of a relatively inwilnerable
nature, so that counterforce strikes became a form of unilateral
diparmement. If strategic forces became increasingly less lucrativ
targets, the alternative targets are tactical forees and urban-indu
trial areas. Tactical forees, due to thelr mobility end dlspersion
capability, may maks relatively poor targets compared to cities.
This leaves cities. Where previously the targeting strategy would
possibly conciously attempt to svoid damage to cities to "epare the
hostages" and thus preserve bargaining power for the protection of
one's own population, the approaching relative invulnerability of
military targets and the proximity of purely industrial targets to
urban areas may suggest the destruction of at least a fev hostage
¢itien as a means of military bargaining.

In addition to the above strategic threat to citias,
there is 8lao the strong possibility of an inadvertent, or unintend
tut unavoidable threat resulting from what is intended to be a coun
force attack. The increased dispersion of military forces {for red
valnerability), together with the increased lethal area of strategi
weapons, and the requirements for such larger yleld weapons resulti
Irom advances in active and passive defense of nili?ary installatioc
may make it impossible to strike at strategic military targets with
simltanecusly imposing grave damage on urban-industrial areas. Fi
storms can be ignited by 100 megaton bombs over 100 miles from thei
turst points, ard most military installations have one or more urbe
industrial areas within this redius. Furthemmore, not all intercon
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ballistic misslles w11l be macurate, and in an sxechange of hundre
dozens may fall within lethal redius of urban industrial areas.
Finally, there does not appear to be any prampt and practical way
counterforce targets such as navy yards can bs dissociated from 3
oities.




S. ARMS CONTROL INTERACTIONS

The minimum size of a cemmunity still presenting a lnorative
atomie target dspends as much on the mmber of available missiles the
oneny(s) has for striking them, and the total mumber of such targets,
a8 it does on tha individual qualities of the target itself. 7This
greatly camplicates the problem, becauss neither the number of missiles
nor the mmber of urban targets is likely to remain conatant or stable
unless artificial constraints are imposed. Such constraints might
ineluds arms control and/or partial disarmsment agreements. If arms
control can stabllize strategic retaliatory bombardment forces at, say,
1000 intercontinental ballistic miegsiles on each side, then there would
have to be at least 2000 separats commmnitien in the United States to
insure murvival of 50% of the population sgainst an all-out counter-value
{counter-population and industry) attack....provided fallout shelters
are avallable to all, target areas are distributed so as not to overlap,
and midgiles are agssumed to be completely reliable and effectively
accurate and capablie of penetrating any local defenses., These last
qualifying assumptiona are either plausible in themselves, or made
foxr the sake of simplified illustration, Missile unreliability and
inascuragy will merely reduce the number of targets required or,
alternatively, increase the missile inventory required for a fixed
percentage of dastroyed targeta.

Asnuning that ve make our calculstion for a ti._ne in vhich the
United States population will hHe some 200 millions, thtp ainimm size
of a cammunity still presenting a lucrative target is 200 miliions X 50%
divided by 2000 missiles, or 100,000 inhabitants. This asmumes uniforn
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distributions and absence of considerstion of sush factors as local
specialization. If the mmber of strategic sffoctive missiles on ea
sida can be reduced to 100 by improvements in the acenrwey of arms
control agroement inspecticn of inveptories, we then hawve 200 millie
aivided by 10C or 1,000,000 inhabitants per city for 50% national su
vival. Correspondingly, a maximm city size of 500,000, given the a
mmber of 100 missiles, would assure T5% survival, 200,000 for 90% &
vival, or 100,000 for 956 survival. Pigure 1 fllustrates this relat
ship. The effect of nommiformities in commnity size, provided the
maximom size limit is observed, will tend to increass the mmber of
gets and hexce the percentage of the national population surviving a
attack,
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6. ALTERNATIVE PROSFECTS

The alternative prospects for urban survival operaie on thm
levels of scope and detail. The first level of greatest scope and 1t
detail is that of geopolitics. Here the variables of military, econ
and political strategy are aggregated to deteimine the form of globa’
interacticns ameng national and internmational organizations. It is ¢
this level that the major cholces between political reorganization fi
Ppesce or technological reorganization for war must be made. Either
is eliminated or most rigidly and rellably controlled by political. fi
that do not nov effectively function, or in order to usefully surviw
othervise recurrent muclear wars, 3t may be necessary to radically ol
the technology of our ecivilization's production, consumption, and ro
activity. These are the extremes of a spectrum of possibilities; it
certainly possible, ‘and mich more plausibdle, to continmue in the ALfey
quest for international .order, while at the same time taking certain
technological precautions that will reduce the level of damage resuld
fram general war.

The second level of aggregation is that concerned with the
soclo-economic forms within a nation--essentially the problem of natd
design. Here we are concerned with the size, mmber, and distritutic
of urban-indunstrial concentrations, questions of regional specializat
and eutonomy and intersction, and the long-tern social and political
we wigh to see promulgated among ocur population. These large-scale
considerations will be constmained by the international strategic cor
ticns resulting fram geopolitical prospects for peace, limited waxrs,
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genoral and total wars, With the determination of theee mational forms,
desiTable design criteria for local metropolitan aress can te formulated.
Finally, at the level of least still workably significant
seope and greatest possible detail are the alternstives for urban-
industrial, or metropolitan patterns of physical, political, economie,
social, and culturel development. Here ve must deal witk Questions of
the size and topology of eities, structural density, tax resource distri.
bution, transport accessibility, variety of vocational and avoceational
choices, political and social participation, cultural richness, sto.




ALTERNATIVE PROSPECTS ON THREX LEVELS OF AMALYSIS FOR THE
INTERACTION CF MILITARY TECHWOLOGY AMD METROPOLITAN GROWTH AND

2.

CGEOPOLITICAL IEZVEL

peace & inter-
national order

or
limited wars &

limited intl. order

or
limited & general
wvars - intl. anarchy

FORM
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ACTOR]

blocs
nations

NATIONAL-REGIONAL LEVEL
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MAJOR
VARDABIES

security
trade bal.

communi-
cations

rate &
level of

naticnal population

regions
or

natural

districts resources

econonies loosely linked

degrees of centralization
of control (federal-loal)
(public-private)

dagreea of centralisation
of planning (federal-local)

(public.private)

ceultural
resources

national
traditions

industry &
commnros

defense
policy

INTERACTTON

trade
aid

trade war

propaganda
wayr

limited war
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international
organization(:
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rost

education
social operat!
eultural oper:
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ALTERNATIVE PROSPECTS ON THREE LEVELS

OF ARALYSIS POR THE

INTERACTION OF MILITARY TECHNOLOGY ANMD METROPOLITAN GROWTH AND

3.

FORM
{continued)
usrs/

INTERACTION

MAJCR
ACTOR] VARDABLES  _DINAMICS

LOCATL METROPOLITAN IEVEL
current cored+suburbs

citles

motro-
ocore only {Moscowt) politan
districts
core + satallites
touwna
galaxy (Stockholm)
villages
dispersedanarchy (IA)
star (Copenhagen, Bostcn?)
ring (San Francisco, Boston?)
¢hain
uniforzly dispersed
{aschanized rural}
underground

mobils (floating?)
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On the geopolitical level, the prospects are not encouragin
We would liks t0 say that govermments will henceforth be not only re
tut also possessed of correct information and be unperturbed by unce:
tainty. This is not likely to be the case. No world govermment cap
of developing and enforeing international oxder is likely to arise I
at least the next generation, and perhn;;s not even then oy until aft
decimating thermomiclear war. At beat, the prospects are for protrs
conflice between East and West (and also occasionally emong the unca
on an economic and limited military basis--limited mi)itary conflict
strained by unilatera) and tacit and possibly even a few explicit ar
controls. Partial disarmament is ineffective, but may be attempted.
General and complete disarmament vill not remove the danger of gener
war, tut only give it a prolonged, different, (and hopefully less 1i
chain of causes. Although waras may be limited, they will not necess
be limited to local, tactical engagements. Limited strategic retali
may be employed where one side feels itself strained tactically, and
means possible bambardment of “homeland” targets such as cities--wit
without warning sufficient for evacuation. (See "The Strategy of 13
Retaliation: Same Conetraints," by Clark C. Abt and Ithiel de Sola
in LIMITED STRATEGIC WAR, edited by Knorr & Read, Princeton, 1962.)

The conclusion we muet unhappily drawv from geopolitical cor
aiderations is that there will continue to be a significant military
threat to urban survival for the forseeable future. This is not to
that the demise of the Western world is at hand, but only that an v
pupber of cities will be threatened with nuclear attack for the fore
future. The outlook is bleak, but not hopelegs. Survival is proble
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but possidle with effort. The specific problam, in terms of urban
organization, is how to provide maximm curvivability of limited muclear
bambardment vithin econamically feasible expenditures that, {deally,
achicve elvie improvements guite independsnt of surviwbility. To put i
another way, what form of insurance can be bdought for our eitles that
will yield peacetime dividends in increased urban effectivensss, and thuy
Pay for themselves even if we are fortunate enough to avold war.

Given the probable gecpolitical threat of protracted and hope-
fully limited conflict, vhat are the alternatives on the national or
Teglonal level in responsel! There are several predominant demographic
trends that must be taken into account. Firet, some three-quarters of
the population of the United States now live in cities or their suburbs,
and the proporticu is likely to increase to 90% within the next few
decades. Second, most of the population is found within some 100 miles
of the coastline--a fact that bodes poorly for effective defense in deptl
agalist even manned bomber attsck. Third, nearly half of the nation's
population is settled in the northeast quadrant of its geography, vhich
is also the area that 1s likely to receive the most cumlative radiocectis
fallout from either a counterforce or a countervalue attack.

Perhaps even more important that these demographic factors are
the questions of public opinion and its inteructions with govermuent poll
In late 1961, there was a major shift in the administration’s proposals
for eivil defense, although no new technical facts had been brought to
light. One can only comclude that the shift in emphasis froa private to
public fallout shelters was the result of political factors. Although
these political factors might include strategic consideraticns of Soviet
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policy and possible shifts in targeting, & major csuse may have been
the unfavorable (both directly and indirectly in the form of counter
productive activities) public response. In this case, 1t was probed
the combination of external political requirements (the Berlin crisi
forcing ths President to suggest clvil defense measures that could }
interpreted to immedistely stiffen the nation's will to resist threa
together with the unfortunately discriminatory, economically selecti
nature of a private fallout shelter program, that slicited the wides
public discussion and, gradually, dissatisfaction.

The question of what kind of survival policy should be ad-
vocated and exacuted by the government must be answered in a cample:
context of national resources, traditions and public attitudes, and
technical factors of defense technology and military planning facto
¥hether or not to btuild shelters, the location of such shelters low
their national distribution, vhat kind or kinds of shelters should 1
tailt, who should tuild them, vho should pay for them, ete. are all
that interact with the current nature and future possible formas of 1
nation's me tropolitan areas. These factors will all be affected by
more dafinable (if yet uncertain) military variables of nature and |
of bombs that the enemy might use in an attack, burst altitude, del
speed and accuracy, available warning, likely mmber of false alarm
long-term alert periods, the alternate target systema, winds, weath
time of year, duratiom of attack, ete.

Ve bave already discussed the posaibility of enemy resort ¢
counter-city sttack as a means of military bargaining in the coming
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in vhich counterforee attack may be rendsred futile by tha great read-
uction of force mobility through hardening, dispersal, mobility, and
conceslment, This ela is not yet here, however, and may not be com-
Plotely daminant for almost another decada. In this fortheoming decads,
rational strategic consideraticns suggest the primacy of stratagic and
tactical military forces as target objectives. For an enemy to destroy
our cities vould remove most of the restraint we might have had to pre-
vent our ovn forces from attacking his cities, in the expectation that
ours would therefore be spared. Unfortunataly, amilitary operatione are
not alvays carried out according to the dictates of striet ratiooality.
Caxmand and control may break down. Communications may be distorted.
Accidents and miscalculations will occur. Thus thera is some threat

to cities even bafore they become the only econcmically attackmble targed
by reason of vaetly reduced strategic force wvulnerability. This leaves
8 in a situation vhere the most likely threat to cities for the next fe
years vill be the radicactive fallout generated by a nearly pure counter
force attack, with an additional less likely but far from trivial threat
of direct bombardment of some citias either as a result of mecident, as
part of a demonstration of "firmness," as in limited retaliation, or be-
cause they are inseparable from military targets {ports).

In the awareness of thie genersl distribution of threats to our
cities, the Administration has elscted to follow a policy of simultaneow
wvorking on the geopolitical level for general and complete disarmament
or at least arms ccatrol, and on the national level it 1s executing a
& federally-financed and administered public fallout shelter and edoatic
program, sugmented by the less-than-favorably received and antecedent pri
shelter progrsa. The wvorking asmmption of this progrem (most unfortunat
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rarely made clear by officials and never by the President) is that ¢
1ikely kird of attack in the next fev years vill be counterforce wit
ground tursts, thereby generating an almost entirely fallout threat
most of the nation's population in eities. (Fallout shelters will,
course, not save those persons in the irmediate area of military tax
gubject to direct bombardment, due to the thermal and blast effects.
this should be the case, then sccording to the Rand Corporation anal
perforzed by Herman EKahn, ten to one mndred millien persoms would i
saved by an extensive (Ten (10) billion dollars) fallout shelter pre
depending on the weight of the attack, Even if the attack should be
directed half at cities and half et military targets, forty to one }
million persons might be saved by the fallout shelters., In short, t
fallout sghelter progran 1s believed t¢ provide the highest payoff iy
against the most likely kind of attack. It is for these reasons tha
argueents of wninformed persons against fallout shelters on the basi
their falling to provide protection against blast and firestorms are
relevant. They couplain that the fallout shelter program falls to ¢
smething it vas never meant to do--to protect the cities from direc
On the local or me ¢ ropolitan level, the alternatives posel
the above discussed poliey are twfold in ¢time sequence. In the nes
the question 1s chiefly one of maximizing the muber of persons that
have publie or private fallout shelters accessible to them within ¢}
timated avallable varning time. There is little to suggest that ths
lems justifies any cort of substantial reorganization of metrupolitez
either politically or physically. In the not mich more distant futy
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however, {and, it might be noted, cne in vhich metropolitan planning
might have some practical effect on the physical form of cities), tkhe ine
cressing threat of direct bombardment of cities will require serious
consideration of unprecedented political amd/or technological modifi-
caticna. Ve are not in this essay concerned with the forms of inter-
national order as such, except to consider that the chancas for an
effective geopolitical solution removing the threat of thermonuclear
bazbardment appear remote. Since we are concerned directly with the
question of the safety of cities, we will concentrate on the possible
modifications that might be made to promote survivel in the face of thie
threat.

When we thoroughly examine the possidilities for city survival
of intentional direct attack with weapons ranging up to 100 megatons
in yleld, we f£ind thaey are few and expensive indeed, A moderate degree
of diepersal, by itaelf, is futile against the 25-mile heavy damage
blast radius and the 60-mile heavy firestorm radius. Fallout shelters,
vhile perbaps having served a usefulfunction in the time of leaser ylelds
and more likely counterforce attacks, will then only serve to protect
the inhabitants of those cities that are accidentally or intentionally s
spared, sinee they do not by themselves provide protection againat fire
or blast to significant extent. Active defenses may slightly reduce the
lethality of the large weapons, at very great coat of billioens, by fore-
ing detonation at higher than optimal altitude of same 40,000 feet, or by
yroviding s marginal cepabllity for intexcept at optimal burat altitudes
or slightly above. It may generally be concluded that their most effi.
cient function will be to provide a contribution to the defense of very
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"hard” command centers and strategic bases, vhich in spite of their
"hardening” would othervise be wilneruble to 100-megaton surface bux
Such protected installations could sustain the heat and blast from b
bursts skirting effective active defense capability, but cities as 3
sently constituted could not.

Very widespread and more uniform dispersal is also not a s¢
fagtory answer, since it essentially eliminates the amenities of the
urban forz as we know 1t, vithout providing a clear payoff in teras
substantially increased survival vs. pattern bombing.

The question 1s, can the political, social, economic, and
cultural forms of the metropolis be pregerved by any modifications
in the face of an onslought by 100-megaton bombs? If such weapons 1
directed only or primarily at military bases separated in gpace frem
cities, the ansver is a definite yes, but there is no strong milita:
Justification for the modification of urben patterns. If the weapm
directed at cities themselven, the answer must be an extremely quali

weak, and uncertain yes. In fact, the "yes" is so weak as to consi
a "no" for meny people. What would be required 4o survive this kini
attack and its blast, themmal, and radicactive effects would be a o«
tion of dispersal and hardening--precisely the measurea that are al:
being taken by military organizaticns in an attempt to protect base
direet attock. If such measures could be taken, then active defens
cities might once again pay off, for the reasocns given previously.

¥hat might be the form of “hardening” and dispersal inp a m
politan context, that would still preserve a significant portion of
politan values? And vhy are such meagsures helieved to provide a dey
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of survivability? If cities vere “hardened” only--that is, provided
with blast shelters--ths fire storms above their shelters weuld prob-
ably nevartheless suffocate thex with smoke or remove the avallable
oxygen. This is vhat happened in Hamburg after the fire rsids. Even
completely independent stores of compressed aly or oxygen would not suf-
fice, unless the blast shelters were impractically deep, due to the
heat from the fire storms above ground. Thore were some shelters in
Hamburg that were opened two days after the great fire raid and found
to still have air temperatures of 1500° F.

On the other hand, if urban dispersal is employed without benefit
of blast shelters, the large blast radii of the 100 megaton weapons, and
the much larger thermal overload radii, would nevertheless cause gevere
damage and a high proportion of deathe and casualties. The comblmation
of dispersal together with blast shelters would somevhat reduce the prob-
abllity of massive fire storms of such intensity that very deep autonomous
shalters would be required, ‘vhile at the same time providing the minimun
fire and blast protection required by local conditions. The tuildings
in a "gaxrden city"” might be knocked flat, and same of them might catch
fire, but the people in shelters adjacent or even underneath vould not be
threatened by the tremendous temperatures and oxygen starvation resulting
from fires in much more densely spaced surroundings.

The specific forms of "hardening" and urban ;linperaal may be
varied bothto confornt with local conditiona ideally, and perhaps as a
result of further research. Concrete basement shelters in fireproof
apartment houses, schools, office buildings, and factories, that are
used conventionally for food and tool storage useful for survival appear
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an obvious and relatively low opportunity cost possibility for hardend
Yor private homes, concrete storage rooms adjacent to basements but m
dirvectly under houses might be effective. There are pany possibiliti.
tut since wve are ¢ccncernmed here with changes imposed on urban forms b;
military technology, rather than the changes in building comstruetion,
we will concentrate on the alternatives for metropolitan dispersal.

Dispersal of current urbaen population concentrations can tak
ths form of multiple dense cores, cores with satellites or galaxies, !
persed sheets, stare, rings, or chains. (Bee following chart for a &
lated comparison of potential pattemn charmcteristics.) The actual ¢
that may be made may result fram the particular concatenation of loea
conditions of transport routes, topography, olty design, and industri
demand, Combinaticns of one or more of the alternate patterns of dis
are quite likely: For exmmple, core-galaxies, star-rings, and disper
sheet-chains. Much more quantitative systems analysis mast be perfor
to determine the relative cost-benefits of the various patterms in th
econanic, industrial, soclal, esthetic, and military survivability el
The folloving chart attempts to suggest only quite curedely scome of
the more cbviocus relative advantages and disadvantages.
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TYPE: CORE DISPERSED GALAXY STAR RINGS CEATH

SHEET |
STROCTURAL high low high & highé& high & high
DBNSITY: low low low

SPECTALYZATION: low low high fair  fair  high
IOCAL VARIETYs high  high  fair  fair  fair  low

ESTHETIC CON-

TRAST: high low fair high fair fair
POLITICAL BUR-

DENs high low high noderate high moderat
COST/ ECONOMIC
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POLITICAL ANA= Socialist Anarchy Fedaral Monarchy Aristoa
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The table on the preceeding page does not offer tha alternati
of undsrground cities, although each of the two-dimensional foras sped
Tied oould incorporste subterrensan styuoctures for housing their pap\u
in times of tarrTOr. Underground hlast, fire, and falloui shelters awm
the same thing as underground cities. Tha former provide temporary, !
comfort protection for mouths at most. Underground cities would poss!
be sulf-gustaining for longer periods of time, ut wvould require an o
mous allocaticn of national rescurces. Whareas some 100,000 pecple o
a square mile in heavily built up urban areas tofay, undsrground eiti
gevera} hundred feet deep could accammodate ten times that munber witl
relatively generous personal space allevance of 10,000 ocubic feet. O
course, this space allowance is genercus only as dwelling space; 12 t)
is no "outside” ome can go to, it may come to be perceived as rather .
ing.

IT the campact core type of urban organization is choesen, wve:
hierarchies of funoction might aventually run from industry on the sur
through wholesale conmerce and transport on the next higher level, th
retall comerce and smusements on the next, to another level of trmns,
and finally to hames and schools on the uppermost level, since that w
be the most eathetically and healthfully desirable. In an undergroun:
of comparable concentration requiring extensive verticel layering, ti
sequence dovnwvard might be the mirror image of that above the surface,
becavse the deepest locations would nov be the healthiest, Intimatic
of this sort of potentiality have been suggested by another valuably *
fylng "novel” (quotes becsuse 1t is not really much as literature, no:
tended to bo) called levsl 7, by Mordecal Roshwald (McGrav-Hill, New '
1961).
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The proapect of new “fortress™ cities, this tims armored
vertically rather than horizontally, does not appeal to the senses
or to economic sense. The cry may scmeday got “Better red than
buriadi®™ Neverthalsss, it is worth pointing out that the core and
star configurations would best lend themselves to an integrated scvbter.
ranean oity rapidly accessible from the above-ground metropolis.

The political and social implications of underground cities
are not appealing. Complete regimentation of living space and functional
space would be required, and certainly no private transport would be
possible for at least so long as it took to carve out an entire new
landscape underground. Becauss of the relatively complete social
integration such an ant hive would require, commercial and industrial
free enterprise, even limited as it is today, would be finished,
Furthermore, there would of necessity be the most restricted choices
of work, society, and living space, All in all, an underground oity
would probably require a form of government and social organization
best described as a communist military dictatorship. This might suggest
to the electorate, if such measures were seriously conterplated, thet it
might be preferabls to be red above ground rather than equivalently
totalitarian belew ground. Of course there may be many who srefer
beingy underground to being governed by foreign reds above ground. There
might be a point to this, provided that the underground cities were
only very temporary. Yet their very expense would seem to mitizate
against only emergency usage, once constructed.

With respect to the social consequences of urban dispersal
(combined with some "hardening”) that might ba required in the not too
distant warlike future, the resurgence of small satellite communities
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(vhether part of a galaxy, or star, or ring, or chain - it dossn't
ntt_-or) might see s more choerful increase in personal initiative -
politically, economically, socially, oulturally. The current urban
concentration at the core permits efficient personal inputs. There is
a maximum of passive choios, or spontanscus communication. But one's
output i»s constrained by the need to resiriot social impingement to
tolerable levels of ocsasional privacy. With dispersal, the inputs of
passive choice from spontaneous cemmnication are more limited (althoug
atill available at increassd time-distance cost), but persomal output,
personal initiative, personal creative choice are increased. The moral
might be, Isarn in the core, Go out to create moret

-
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7. COST BEMEFIT CONSTDERATIONS IN THE COMPARISON OF URBAN DISPERSAL
AND BIAST SHELTERS AS MEANS OF SURVIVING THERMONUCLEAR
COUNTER-VALUE BOMBARIMENT.

Any discussion of so complex a sat of cosi benefits must begin
wvith the identification of component cost and benafit elements. These
include the major elemonts of military, economic, political, and cultural
costs and benefits - in approximately that ascerding order of quantifiabi
There are wmany secondary complicating feedback effects, auch as the
military significance of all the other olements, the economic significanc
of all the other elements, etoc, However, let us begin with the considera
of the primury component costs and benefits that might be measured, or
at least evaluated, in comparing the two strategies for social survival.

Military costs will be naively postulated to consist of fraction
of the population killed, this being assumed as a measure of the loss of
national productive capacity, will to resist, “value™, etc. It is well
knowm that these factors‘ are not linearly related, particularly will
to resists and, more ijmportant, the will to resist perceived by declalon
makers., However, aince our purpose here is by definition to insure the
largest fraction of the nation's population at the least coat, or for a
fized cost, the questions pertaining to ancillary military values may be
neglected in this connection. Military benefits are simply the inverse
of costs, or the fractlon of the population surviving thermonuclear
bosbardsent of populated areas, Enough is knowm about weapon effects
to psrmit caloulation of survival percentages for at lsast norsalired
target aress to within perhaps ten percent (not counting ihe uncertainty
introduced by major weapon imnovations, such as radical repartitioning
of the energy spectrum of thermonuclear weapons, a8 in ths so-called
"netitron bosb®). '




The ecoromic costs of the two altermate approaches may be
divided into direot and indirect costs. Direct costs are those incu
in the construction or purchase of new equipment entailed by apeeif
aspects of an approach, while indirect costs include secondary effe
and opportunity coats.

Economic benefits, again, are both direct and indirect.
Direct economic benefits are the professional, skilled, and unskill
labor saved from destruction or crippling wounds, and the cspitel
goods and inventories saved from destruction or serious dampge, and
the economies of scale and/or function achieved by the two alternat
strategies. Indirect economic benefits include longer-range improv
in the yelld of capital, investment atiractiveness, growth rates, 2
othor factors affecting the overall viability of an economic unit.

Political costs and benefits include the relative threat «
allenation, the degree of active participation made possible, the
efficiency and integrity with which the communitiss may be politics
organized, the relative efficiency with which government can provic
comrmunity services, ete., together with the relative costs of modid
existing arrangements te those required by the alternative approact

Cultural costs and benefits consist of the reenforcoment ¢
degradation of the entire hierarchy of cultural values and their
operational correlatives.

The cost benefit comparison below is made between the emp)
of urban decentralization together with fallout shelters, versus tI
of contimued concentration at current levels with both fallout and
blaat and fire shelters, a» alternative means of surviving thermom
counter-population bombardment. It is assumed that the threat will
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consist of no more than several hundred (to be limited by arms centrels)
intercontinental ballistic missiles carrying paylosds capobls of
producing thermonuclear bursts ranging from one to 100 megatons of

INT. 1If the yield of the weapons is limited to some ten megatons, the
results of the cost benafit comparison are altered in degree, but it
will be seen that the conclusion of preference is not. Threats of
biological and chemical weapons are not here considered, due to either
their strategic disutility or the expectation that their development
By be limited by arms controls on militery research and development.
(Bioclogical weapons have too long response timea to be efficient as
atrategic terror weapons, and, like chemical gases, require substantial
seading by numerous alrcraft that can be succesafully defended againat
on an attrition basis.

It is assumed that in the event of a major attack on urban
population targets with thermonuclear weapons, in the area of total
destruction (3 nautical miles radius for a 5-Megaton surface burst)
blast shelters as well as fallout shelters would be useless, although
the percentage surviving with blast shelters might be slightly higher
(404 rzther than perhaps 30%). Considering that the downtown area
population densitiss approach tens of thousands per square mile, and
that the area of total destruction is some thirty square miles (for
5 MT' surface) a substantisl number of people might be saved from the
initial blast affects by downtown blaat shelters. . .perhaps adding
up to ten or twenty million peocple all over the country. What is most
queationable, however, is whether these survivers of the initial blasta
would survive the subsaquent firestorms and very intense local radio-
activity. . .and vhether or not they could dig themselves oLt of their
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shelters without outside aid (vhich may be difficult in the face of
intense radicactivity and fires). This writer would concluds that,
regardisss of the type of shelter, the downtown population is unlikely
to have a significant fraction of survivers. Thus the additional
costs imvolved in building blast shelters in downtown areas appears
unjustified because it achleves no irprovement in survivel - with one
posaibla axception. The exception is for the cases in which nissilss
miss their downtown designeted ground zero, and detonate several miles
away in the suburbs. In thian case, the fraction of persons saved by
downtown blast shelters might grow substantial due to the additional
protection against a near miss. This payoff muat be weighed against
the probability of such near misses, which promises to be low indeed,
because a rather inacourate miasile can still constitute what in terma
of lethal radil is a direct hit. ICBM's are designed in their guidance
systoms to be sufficiently accurate to destroy hardened missile sites
Af possible, requiring accuracies appreaching geodetic uncertainties
oh the order of half a mile. Anything within two miles of the aiming
point may be considered a direct hit on a major large city - hence the
unlikelihoof of frequent near missea. Complete misses or missile abord
are more probable, but againat these no type of shelter buys anything,
because it isn't needed (except perhaps fallout shelters).

Thus it may be concluded that the main argument bYetween blast
plus fallout shelters, and fallout shelters plus dispersal, 1s not the
question of improving survival in the area of total deatruction likely
to occur at the core of the city. With equsl {and insignificant ispro
ment in survival from sheltars in this area, the cost benefit comparis
s;c-rongly favors dispersal plus fallout shelters over blast shelters,
because of the much higher local expense of the latter. In the urban
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core areas, real estate, even underground real sstate, is extremsly
costly. S50 is the massive construction activity required to burrow
under large buildings, subways, and sewage systems. To adequately
shelter the population against a direct hit, one would have to build
concrete bunkers many hundreds of feet below the surface - comparasble
in cost and difficulty of construction to skyscrapers of equal haight
above the surface. To inadsquately shelter this core population against
direct hits would be nearly as expensive. Without attempting sny pseudc
acourate estimate of the costs of construction, a plausible rule of
thutb andd a consarvative cne might be that the cost would be comparable
to the cost of construction of large modern office buildings above
ground. This would not include the costs of disrupting normal service
functions during the extended (years) period of construction,

It might be argued that the costs of tha urban dispersal scheme
are also great, because of relocation and rebullding up the housing and
industry that was formerly in the core areas in dispersed suburban
areas. This would be an error, because the urban dispersal schems
proposed in this paper does not call for any substantial relocation,
but rather for the building of new homes and industrles entirely at
dispersed sites, permitting natural depreciation of buildings to gradua)
thin ocut the high density core areas.

Ist us naxt consider the urban zones of heavy dansge to
budldings, in which populations with only fallout shelters would suffer
some 40% fatalities and an additional 0% casualties, For a five Maga-
ton surface burst, this zone extends from three to five miles from the
designated ground gero burst point. In almost all major cities (over
1,000,000 population) this would be a zone of population density close
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pecple in this zone of heavy damage before dispersal, because they
woild no longer be there - they would have been dispersed to outer
suburbs. Thus the difference in benefita in this tone consiats of
perhaps cne third of the population of this zone in its concentrated
undiaspersed state. Since thwe area consists of aoms fifty square miles,
pesr ¢ity, and since average densities per square mile in thia cons may
be over 10,000 peraons, one=third of 40% times 50 times 10,000+ person:
might be saved by blast ahelters here, or approaching 100,000 peraons
per c¢ity. Even assuming that half of these initial survivers die from
subzequent radiation and other privations, the saving in life from
blast shelters in thls zone 1a still substantial. The cost would atil)
be great - probably again as much as the coat of the aboveground consta
tion at the least, That this coat is "woerth it™ on the basis of any
lives saved justify any cost is not correct, because the same funds
apent more sfficiently elsewhere might have saved even more lives. It
is suggested, alihough undoubtedly difficult to demonstrate, that the
copt of blast shelters in this heavy damage zone can be spent more eofiy
ively on urban dispersal. The raeason for this is that for urban dispe;
primarily tax incentives are required, rather than expensive construct:
and that these would for a fixed sum offer much greater "leverage™ on
the problea than heavy shelter construction. It might cost 100 millim
dollars to build a single blast shelter sufficient to house 1,000 fami:
but a million dollars of tax relief for each of 100 major employers mig
miltiply the nusber of families saved by reason of dispersal of indust)
to 100,000 {assuming the average nusber of employees of 1,000).

In the zone of medium to light damage, extending from five to
nine miles cut from the surface burat point of a 5-magaton boxb, thers
might be an average of 108 blast fatalities in the absence of blast sh
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ters, Here, however, the percentage of population surviving blast is

a strong function of warning time. If peopls can get into the basemonts
of buildings and swvay from windows, they are unlilely to be hurt bty
blast damage to screening walls and flying debris, Since warning time
will soon ba increased from fifteen minutes to about 4 haif-hour by the
HIDAS satsllite warning aystem that detects hostile ICBM's shortly after
blast-off, thare should be enough time to sssk shelter of the naturally
availsble kind, The real problems in this zone of light to medium blast
darage are fallout and fire.

Fallout would be guarded against in both the case of blast
shelters, and by means of fallout sheltered urban dispersal, so this
is pot a poin: of corparison. But fire is, and in partliecular, the probl
of fire storms, Fire storms killed more pecple in cities in World War I
than either chamical or atomic explosives. It has been eatimated that
soms 140,000 pecple lost their lives in the fire storms of Hamburg,
compared to some 80,000 at Hiroshima. It was probably the fire storma
in Tokyo that created the greatest production losses in Japan., To
enabls people to survive fire storma, blaast shelters ruat not only be
fireproof, but must glso possass their own indespendsnt alr supply for
at lagst 3 day. The predominant lathal wmechanism of the fire atorms is
its exhaustion of locally avallable oxygen, so that as many or more
parsons auffocate as burn to death. Blast shelters possessing autoncmou
air suppliss would be expensive for the population density obtaining in
most metropolitan heavy to medium damage tones. Juat how much more axpe
aive than simple blast sheltars is difficult to say.

Urban dispersal with fallout shelters can do much to greatly
reduoe the possibility of fire storms, and perhape eliminate them, by
the development of industrial and residential parks with multiple open
spaoes aoting as fire breaks. In the proposed dispersal schems, this
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zone of alternating residential and industrial parks would be locat
genorally in the heavy to medium damage sonos otherwise most subjec
the threat of fire storma. Although isolated fires may bo initiate
in industrial and residential parks in this sone, it is extressly ©
that fire storems could develop. Furtherwore, since construction, !
new, is moat likely of the fireproof type, sven isolated fires may
coparatively rarve. Certainly steps in building codes and zoning ¢
be taken to sassure this, Thus it may be concludsd that in the med!
to heavy damage tone, most blast fatalities may be eliminated by ef
blast shelters or natural major bullding bassment shelters, provids
adequate warning is available - and it can be, Radicactive falloul
casualtiss may also be substantially reduced by sithar blast shelts
or the bulilding basement fallout sheltera in the dispersal achems.
point of corparison becomes meaningful only with consideration of 1
threat of casualties from fire and fire storms. Here there is a ¢l
between highly probable fire storms requiring blast shelters with :
nomous alr supplies, or only sporadic fires that can be dealt with
nornal means and which, in the case of the most probably prevalent
of structures in the dispersed residential amd industrial parks, i
extremely rare. The choice between blast shelters lacking indeperx
air supplies and the dispersal scheme clearly favors the latter, s:
the former would fail to protecti its population against suffocation
choice botween blast shelters with independent gir suppliss and di
plus fallout shelters is much more difficult, and must be resclved
tta basis of relative costs, since both apvrosches would in this o
save most of the populaticn in the medium 10 heavy damage zone.
Again the cost comparison appsara strongly to favor the w
dispersal plus fallout ghelter approach over that of blast shelter
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independsnt air supplies. On even a direct cost basis, the lattar will
oost more than the former. But apsuming that indirect economic and

other benafita, such as economisa of transport and other services, acorue
more to the system of residential and industrial parks than to contimuad
urban congestion, there is an even clsarer payoff in dispersal compared
with blast shelters.

The considarations disocussed above for the medium to heavy
damage zones would appear to hold for the light damage zone also. It
is quite likely that the conslusion of cost bensfit comparisons would
also favor the dispersal schame.

In consideration of the above factors alone, and assuming that
indirect benefits and costs will at least not reverse their comparison,
the urban dispersal scheme suggests itself as asuperior in its ratio of
bonefita to costs, to that of blast sheltering for continued high density
urban concentration. This conclusion does not appesar to be markedly
senaslitive to variations in the relative weighting of the importance of
oither different zonas of the city or of different cost benefita,
Furthermora, the proposition is at least defensible, if difficult to
demonstrate quantitatively, that the indirect benafits of the urban
dispersal approach are supsrior in their achievemsnt of most agreed-on
social valuss tc those that mgy cbtain from continuad and unrelieved
urban concentration. . .and this at leas indireot coat alse, since it
exploits and accelerates a natural trend of spaos redistridution, rather
than ineffectually opposing it.




8. HOW DISPERSAL COULD BE ACHIEBVED. i

A9 an example of what might be done to re-sstablish *Towns*
or smaller aities, while permitting the larger citiss to thin out
until they too apprcach the desireabls size, lst us consider the cam
of Boston and Bew York. Both oities share the vices of downtown con
gostion, slums, inefficient government, and high tax ratas. Both
aities also share the economic advantages acceruing from port status,
regional center, and downtown concentrationz of business activity, a
also osrtain esthetically satisfying (or at least iLrpressive) downto
visual charms (Wall Street, Beacon Hill - of course they are very di
ent). The virtues need not be sacrificed substantially to reduce so
of the vices, and alsc reduce the target value of the ¢ity. Tho dow
town or core areas of the clty may remain, It is the midtown belt o
slums, congested shopping districts, and peppered with high-priced
neighborhoods thaet may be *"thinned cut® without great loss and posit
gain. Such areas would include the Devil's Kitchen and Harlem and
Downtown Brooklyn arsas in New York, and East Cambridge, Chelsea, So
ville, Brighton, Dorchester, and South Boston in the Boaton area. T
industries and pecple currently located in these compmunitiss may in
be gradually induced to relocate in & suburban belt of clustered tow
ships. The “thinned out” arwas remaining would then best be convert
to a greon belt of industrial and residential parks immediately surr
the cld city core. The entire metropolitan area would be transforme
into a pattern of alternating rings of parks and belt communities, n
bty oircusferential and radisl lines of communication, as shown in FI

A gredual and relatively painless method for achieving this
urban disperssl and redistribution of population and industry would !
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to provide strong tax inducements for major indurtrial employers to

relocats or expand into the suburban rings of industyia) parks. Popu
lation might be expected to follow, if pruper zoning practice is mair
tained by altermating industrial with residential parks in the “greer
rings. As land values drop in the residual and partly abandoned fory
high density belts adjacent to the core, these could be purchassd by
mnioipal authoristises and redsveloped into further green belts of
alternating industrial and residential parks.
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SOCTAL FACTCRS AND COMMUNITY SIZE

The minimm size of a community required to realise econcmic,
political, and cultural values will vary with the activitiss and tastes
of a region's inhabitants. Swrprisingly, the political and cultw-al
requirensnts are most likely to be the limiting ones in the future, as
the economic utility of industrial parks and suburban shopping centers
becomes apparent, and it is realised that the essential centers of susH
densely condentrated industriss as finance, investment banking, garsent
mamifacture, entertaimment, and merchandizing are rarely very pepulous
by theoselves. (There is no reason to supposs any partiocularly fruitfy
interaction from the colocation of investmsnt banking and garment mami.
facture in the same overcrowded comrsunity.)

Theres may be soms very diffiocult transitions froa the ward
politics of maspive voting blocs and urban political control of the
balance of political power, to what may revert to state contrel of
eritical voting areas as the old conocentrations are eroded,

The ocultured theater, Art, and concert buffs in New York, Bost
and Sen Francisco may find it difficult to envisage comsunities limited
to a fow hundred thousand inhabitants accepting the burden of nourishic
comparsble institutions. How much culture would subsist in Casbridge
without the human market of Boston? And yet is seems fesasible for
comminitiss the sise of Cambridge, Massschusetts (120,000) and Oxford,
Bngland (100,000) to provide concentrated culture for their entire
regions by 4int of the pressnce of great institutions of learning. T
it sppears high culture is ocompatible with small scals provided there
atists functional specialization smong the small citissor towms, In ax
case, there is no reason to insiat on the dismantling of the major
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cultural centers of civilization., It is only necessary to gradually
disperse the associated imdustries and populations, which presumsbly
will retain convenisnt scoess by means of more rapid communications an
transportation. 7The disadvantage of dispersal that appears inevitable
and unavoidable would be the loss of the bewlldering but stimulating
concatenation of culture and comswrcislism, variety and uniformity, we
ard poverty, that is a large modern city. Perhups the price of surviv
is that high.

Factors tending to permit larger comminities at comparablas
lavels of peroentage national population survival {(always assuming the
availability of fallout shelters to all) include the dispearsal of
astrategic military targets in such a manner that they are not within
lethal radius of cities, on the national level, and increases in the
nurber of target nations on the international level. The latter deve’
opment, at least in this context, may_bo & fortunate result (one of tl
few) of the diffusion of nuclsar weapons and rocket technology. Both
the national and international multiplication of targets would tend ¢
reduce the nurber of weapons specifiocally allocatad for urban sormunii
bozbardment. In this comnection it may be of intarest to note that wi
a cortain degres of reduced vulnerahility to surprise attaszk against {
strategic retalistory forves is helpful becsuss it multiplies targets
and reduces the probable allocation to cities, such greater descreases
military strategic target vulnersbility may have the opposite effect.
This would be the result of strategic military targets becoming go im
nerable to counter-force attack that any missiles expsnded on them wo
be wasted, hence forcing the aggressor to change atrategies to muclea
counter-value blacimail (and possidle partial fulfillment).

-57




e Y ——

PFactors tending to require reduction of comunity sise in
order to mliiply the nusber of targets are major reductiens in miclsar
sarhead and delivery vehiocle costs. Significant economies in weapon
unit costs will .make feasible expansion of irnventories at constant
and feasible budget levels. The absence of negotiated or tacit arms
controls or restraints on weapon production will also tend to reduce
the maxisum permissible community sise, sinoe the weapon produotion
race would not te restrained.




DISPERSAL - TO WHAT?

. Given the desireability of urban dispersal, to vhat new form
showld 4t be dispersed! More suburba? More oities? The view talen
by this writsr is essentiplly that of Ebenszer Howard, who in ths Engl
of the early part of this century ventured to actually assembles an
sxparimental "green bslt” town. The fundamsntal concept of tha green
balt town was that it was a complets civic and urban unit, limited fro

exceeding its optimim size or merging with other comsunities by the

"groen belt® of vegetation around it. It was not merely the inorease
in auburban area, or the apace davoted to a partioular urban function,
but rather ths dsvelopment of an autonomous colemy that was prepossd t
accept the surplus from the larger cities. The only major modificatio
that the present writer offers is that such communities be established
with the current suburban communities as their nuclei, so that they ma
more irmediately relieve the high and dangerous population densitiss o
tha larger metropoli, Howard probably undereatimated the social value
realived by city dwellers that are not easily achieved in his commmunit
of 32,000, Henoe we suggest the urban dispersal to formerly purely
suburban communities (to becoms ampll towns) that are within easy (les
than one hour) commting range of the metropolitan core. This would
sesr to permit the beat of both worlds.

The New Towna in Great Britain appear to have proven the pure
econonle and soclal viability of Howard's green belt cencept. Given
this demonstration of social effectivenass under peacetizs conditions,
the added argunment ~i reduced total vulnersbiliiy o thermomuclear
bombardmsnt would sppear to settls the question. This is far from
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being the case, hovever, primarily because the current disutilities
and blights of congestion sre net sufficisntly painful to incur the
painful political and economic costs of change.

As the large city desclines with nilitary and social obsolescer
othar conters of community must replace it to maintain economic, politi
amd cultural values. The cultural ambiance of a nation in which North
Beach (San Francisco), Vielle Carre {New Orleans), the Broadway theater
and Fifth Avenue shopping distriots (New York), and Peacon Hill (Bostor
were all dismantled and transformed into housing developments or rural
shopping centers and industrial parks would be dismaying indeed. It
would reject what may be best in the European cultural heritage for
something that might be charactarized as "Contemporary pastel wild weat
The economic dynamiam of such industries as entertairment, rdvertiaing
and merchandizing, publishing, investmant, and othera that depend on
mltiple interactions on the immadiate s0clal level might alsc be
srodad in such a flattened distribution of economic nuggets.

The rejection of the extremes of population diatribution by
reason of military, economic, political, and cultural requirements sugg
4 viable compromise that is nelther surprising nor new, nor perhaps ove
not to be automatically anticipated. It is the reclamation of what may
again be called The Town, or small city. The resurgence of the town is
here conceived as a return to a more integrated community of economic,
political, and oultural activitiss that falls to represent, in any aing
unit, a oritical military target, and that in sum present more military
targets (substantially mors) than there would be weapens to destroy a
large fraction of them. The ideal sisze of the town or small eity would
thus be the result of a compromise between the ainixum sise required fc
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efficient reslisstion of econamic, political, and cyltural acemynity
values, and the minimum size representing a lucrative target for
bosbardment, Both of thess criteria are very difficult to develep
to & point of widespread agreement.
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THE TECHNOLOGICAL FEASIBILITY QF RAPID TRAMSIT
OF DECENTRALIZED URBAN COMMUNTTIRS

Wnatever the military werits of urban disperssl, to be econom
ally feasible the rapid transit of the population to and from work,
school, and shopping must be maintuined and, if possible, improved.
Temporal sconomiss may be achieved by proximity, speed, or & combinati
of both, Since proxinity will not always be sither desireibls or poss
spesd of movement is vesential, The proportion of the population that
located near most of its major aotivity centers may be significant in
scxe cases, thereby reducing capacity requirementa on wrban rapid tran
For that probably larger fraction of the local population not enjoying
(or chafing against) this adventage, the problem of rapid urban transi
Temains undiminished, if perhaps less crowlsd. let us therefore exami
both the lncreased distances that may have tc be traversed, some reass
able travel times, and the technology mquired to achieve such transit
times,

The common distance between the core city and the suburbs in
typical large citiss of the United States is seldom more than twenty =m
(except possibly Los Angeles and San Francisco), and frequently closer
to ten miles. In New York it is some fifteen miles from the Manhattan
downtown core %o the suburban comsmnities in Nassau, Westchester, and
Bergen countiss. In Boston it is alac some fifteen miles from the Bea
HA1l and adjacent core area to suburban Woburn, Lexington, Newton, Ded
ard Braintres - perhaps a little less, uhils it is trus that soms com
maters coms {rom as far as Pennsylvania (to New York) and New Hampshinr
{to Boston), and an sven smaller slite group commutes from Washington,
D. C.y to both these cities, this 15-mile radius may be taken as the
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nominal commuting distance. It is assumed that commuters from Framin
Brockton, and Beverly to Boston (approaching twenty miles out) will b
balanced by those coming from soms ten miles ocut from Brookline, Bels
Medford, and Revere, Furthermore, Ly no means all persens residing §
these peripheral suburbs work, shop, or send their children to achoo)
in the core area - inocreasingly, the contrary is ths case. However,
us retain our nominal fifteen mils commuter range for this decads. 1
wben decentralisation is asccomplished, this distance may increase f4
fold for some commters. From this follow the qunti;m of whether
speed can also be increased fivefold, or wheother transit time may al:
be increased, or some combination of the two. '

It should be emphasiged that the fivefold increase in comm
distance is probably much greater than would be required by most, am

" would, in the case of Boston, probably invelve merging the Boston mef

politan area with those of Nashus, Lawrence, Iowell, lacminater, Wer
Providence, Fall River, and Plymouth. Neverthelesa, this dsgree of
decentralization would probably be required to reduce lsthal target i
concentrations to well under 500,000 population.

It may be considered axiomatic that the commter will not w:
to tolerate additional transit time. In those cases where the dista;
approaches twenty miles today, even with only moderate traffic, the |
for transit approaches one hcuwr. Such a commuter gives the equivale
ofanndditimalwﬂcincdwuohmksimlytommltmm1
to and’ from work, not to mention evening and weekend shopping trips
(although these aay be either shorter or longer). Although soms com
are known to enjoy their personal transpartation, mamy f£ind it a chop
Also, what may be a pleasant way to wake up while hearing the news o
the car radio for half an hour, may turn to utter tediom if stretohe
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an hour and a helf, Lst us assume, therefore, that traigit time she

not be incresased. _

If commuting distance may be incressed fivefold, and comput
transit time is assumed to be at its tolersble maximum (or beyond it
then copemiting speed must increags fivefold, Is this technologiocall
faasible? When! How? At what cost?

It is feasibls, now at very great cost, or in twanty years
modeat cost. Today the majority of automobile comeuting traffic mov
at an averags of twenty miles per hour, with legal peak speeds of si
It is possible to envisage somewhat modified private vehiclss achisv
average speads of 100 miles per hour, with peak speeds of 150, That
type of iraffic weuld require new roads, traffic regulations, and at
least modifications of today's types of autcmobiles (particularly ir
tires and brakes} is not denied. All of the technology is available
today, however, including automobilea not mugh different from family
cars (and identical with commonly owned sports cars with racing tire
that can be driven at speeds wall over 100 miles per hour, hour afte
hour, without undus wear. The most axpensive modifisation that woud
required would be the highway system, and in partioular its curves s
interchanges. This is a matter of planning and economios, because t
technology is elesmentary.

Nevertheless, the privata automobile driven at spesds well
excess of 100 miles an hour over new supsrhighways does not appear t
this writer to be the most promising solution. To achieve average s
of 100 miles par hour, even with few stops and unprecedently clever
management of interchanges, peak spesds would have to approach 200 m
While the automobiles achieving this kind of performance have been
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available for years mt_hotoma.tmm cars, the drivers are not
equally availsble (in sufficient quantity). Speed of driver reacti
becomns limiting, unlesa such great spaoing ‘hotmn oarn and aué_h
mmmosmwmtmwm«miwotﬂumadm
wvould be mich constrained, or maintainad at greatly increased cest !
expansion, Peak legal spseds of on the order of 100 mph,, with ave
speeds tuwo to three times that of today's twenty wmph. appoar much m
plausible. Automodbiles used at this accelerated pace em;ld:nocomd.-
a large fraction of the commuter traffic. This still leaves us wit
the problem of the man who must travel 100 milss, olm;cmahu
motropolitan area, to go to work, and for the sake of hnlt_hm:lho
mist do it in under an hour, .

For this ®*long range®™ commuter, puhuc transpertation may
again provide a vigble answer. The constraints here are political
econcnmic, indeed, but certainly not technological. Conventional ed
elactric expreas trains in Japan today avarage well over 80 @ph (on
ona-stop Kyoto to Tokye run}. Not even shiny aluminum mnoraill Car
required to achieve average speeds on the order of 100 mph, althoug
thess would reduce costs., If the political problams of arranging r
of-uay are too onnpl!.ca!aod or costly to solve, the long-range comsm
my find the solution in public transportaticn by air. Cargoe h.lic_
averaging over 150 mpn. are availeble today, and could be run like
shuttle buses over sstablished low altituds routes. In a few years
perhaps less than ten - compercislly profitables vertical.takeoff.-ar
landing airoraft (VTOL) may provide three-dimsnsional transport evy
more rapidly and cheaply. While air comruting coosts today are high
per passenger mile than for public surface transportation. they ary
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cow~argble to private surface transportation by autonéih. In the
futurg, air commuting will cost lags than it does now, while private
surface transport costs will increase with performance, power, fusl
conswption, tire and breking wear, and insurance costs reflecting
incressed riak of acoident at higher apoeds.

The above discussion had been intended not to describe the
best future mods of long-range commts: transit in enlarged, decentra
ized cities, but rather to indicate that there are no particulsar tech
pelogical constraints on such a development. Of course in one sense
all constraints may be considered technological, in that they are
involved with questlions of relative cost benafits, which in turn alwe
depend at least in part on the efficiency with which space and energy
are utilized, This is not the commonly accepted connotation of techn
logical feasibility, however. Technological feasibility is more usuas
concerned with the length of time (and the coat) required to do the
basic ressarch, enginsering development, and production of a given
device, The above dlscussion shsuld suggest that at leagt the proto-
types for all the vehicles required for rapid comruter transit of
large decentralized urban communities are cperational today, and that
specialiced engineering adaption for the sake of improved efficiency
could be achieved in a very few years - indeed, in much lsas time ths
the development of decentralized urban communities is likely to requi
Hence the conclusion that the technological feasibility of rapid tran
is not a limiting constraint or the development of decentraliced urba
communities,

. . [
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9. CONCLUSIONS.

Reoent dovelopments in military technology have not yst made
cities cbaolete, aven in their present forms. For the next few years,
fallcut shelters such as may be devised within the formal context of
contenporary cities will provide as ruch protection against the redio.
aetiye hasards of the most likely counterforce attack, as might be
provided by alternate forms of urban organitation (except for ports).
Once military forces becoms substantially invulnerable to attack, in
the latter part of the decade, the picture darkens. Cities are now
1jkely to become prime targets, and they cannot provide protection for
their populations in their current form (within practical cost limits)
Fire storms would threaten survival in otherwise adequate blast and
fallout shelters, and self-contained cooling and oxygen supplies wouls
be impractical for the numbers of persons involved., The conclusion is
that once cities bacome primary targets for the larger weapons, they
must modify their fotm to survive., The modification suggesting the
groatest increase in survival of matropolitan values for the least
disruption and cost, while possibly also realising certain bonus effec
of econowic, sociml, and esthetic improvement, is a combination of
limited dispersal and local hardening. The limited dispersal reduces
or eliminates the danger of fire storms (although not isolated fires)
without which sconcmically feasible hardening in the form of blast.
fallout sheltera becomes effective in all areas except those very olot
to ground (or air) zero.

Alternative forms of limited disporsal for metropolitan areat
incluwdo the satellite galaxy, star, ring, chain, and combinations of
these., The satellite galaxy and star-ring combination appeal most for
thair censtructive use of the older core as a hub for the organic
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_ developeant of peripheral concenirations, and the transportation and

K ssthetic efficiqnciss thay appear to promiss. Further ressarch,
particulatly of a quantitative and sxperimental nature, may suggest
the superiority of other forms. There appsars to be littls doubt,
however, that scme form of urban dispersal, combined with hardening,
will be required for oity survival when citiss again becoms stretegi:

targeta,
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