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Planning

Urban Design and Hazards

Tornade damage, Xenia, Obig

Despite the technological advances of
the twentieth century, darmage and life loss
caused by nacural disasters continue theit
unrelenting increase. Due to the rapid ac-
celeration of urbanization, augmentation
of induscrialization, pressures of popula-
tion growth, and accompanying effects of
urban sprawl, expansion is taking place
into areas which are more difficule o de-
velop safely than those of past decades.
Coupled with population increases in
major metropolitan areas, many urban re-
gions are becoming more vulnerable than
ever in their exposure to natural disasters.
On a projected anaualized basis under
1980 conditions, it is estimated that the
rotal cost of losses due to the occurrence of
natural disasters in urban areas within the
United Srates will approach $12 billion,
represeating quite a drain on the national
economy.

The potential for a2 major urban catas-
trophe increases dramatically as more and
more of us tend to concentrate in areas of
known risk and exposure to natural haz-
ards. For example, urban planners expect
that by the year 2075 more than 20 million
people will be located in the corridar area
stretching from the San Francisco Bay
Area to Tijuana on the Mexican barder—
one of the greatest seismic risk zones in the
Unired States. A severe earthquake in this
area would severely tax many resources of
California by disrupting regional trans-
portation, resource distribution, and
communication systems in addition to
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causing life loss, econamic farfeiture, and
social dislocations. In 1973 the National
Oceanic and Atmospheric Administration
{NOAA) and the Federal Disaster Assis-
tance Administracion (FDAA) issued “A
Study of Earthquake Losses in the Los
Angeles, California Area” which indicated
that a 7.9 magnitude earthquake zlong the
Newport-Inglewood Fault, which runs
through the Newport Beach, Compton,
and Inglewood areas of Las Angeles, could
resule in a six-foot harizontal ground rup-
ture along the faule and abour two feet of
vertical displacement. A hypothetical 7.5
magnitude earthquake on the Newport-
Inglewood Fault occurring during the 4:30
PM rush-hour period, when many persons
who previously occupied offices and other
places of employment would now be on
the streets, resulted in over 20,000 deaths
and 80,000 hospiralized injuries. Control
tower and terminal building damage would
be expected ac the Los Angeles Interna-
tional Airport, with surface access o ali
airports in the area restricted due to dam-
aged freeways, impaired streets and col-
lapsed overpasses.

Although the preceding emphasizes the
impact of a major seismic event on an
urban area located in the western United
States, it must be realized that other re-
gions in the country are equally susceptible
to severe disruprions caused by
earthquakes and other natural hazards. Itis
not a problem faced solely by the West
Coast, for other major metropolitan areas
in the nation are subject to hurricanes, tor-
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Table 1: Casualty & Loss

NATURAL DISASTER CASUALTY AND

PROPERTY DAMAGE LOSS
STATISTICS ON AN ANNUALIZED
NATIONAL BASIS
Prop. Damage in
Hazard Injaries  Life Loss  Millions of $
Hurricane 6,793 41 44874
Tornado 2.0M 124 180.0*
Flood 610 G2 388.5*
Earthquake 112 28 102.7*
Fire (N. A 6,300 4,008.0
Totals: 9,496 6,553 5,127.9

Noates: “computed on a 3 to 3 year average period, 1973
£osts.
“*computed for 1978 dataac 1978 casts. [ncludes fire
of all canses.

Sources: Federal Disaster Assiscance Agency (FDAA),
Washington, D.C. Narional Science Foundarion, Washing-
ron, D.C., The Greater International Disaster Boak, Simon
& Schuster, New Yock, N.Y ., lnsucance [nfarmation [nsei-
e, New York, MY, U8 Deparement of Commerce,
Washington, D.C.

nadoes, floods, and urban conflagration as
well as seismic activity, with equal mag-
nicudes of life loss and property damage
projections.

Table 1 represents a partial listing of loss
resulting from five representative nacural
hazards common to various regions in the
United States; an indication of the severe
tolls caken by natural disasters throughout
the country in terms of social costs and
economic discuptions. Table 2 lises che ex-
penditures in the 1974-79 period for
major disasters paid out of funds from the
President's Disaster Relief Fund for “de-
clared national disasters” and “emergen-
cies” which overwhelmed capacities and
resources of local and state governments in
the affected areas. These figures represent
a fraction of the tocal disascer costs as they
only reflect cos*s contributed to disaster
relief activity by one component of the
federal government.

Urban Design

Historical evidence indicates that some
simple urban planning and design princi-
ples conducive to the mitigation of outside
threats and natural hazards were utilized in
the development of Medieval and Renais-
sance cities. There are several notable
examples of urban form being determined
by hazards reduction motivations in which

the entire three dimensional characeeristic 9
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of the city was modelled to produce
optimum shapes for the mitigation of dan-
gers to public safety. The walled cities of
western and eastern cultures are bur one
manifestarion of design attempts ta form
the city itself as a protective envelope. The
“star shaped" fortress cities designed dur-
ing the early pre-Renaissance periods rep-
resent another approach. In Stephen Tob-
riner's article elsewhere in this issue,
examples are given which illustrate that
many cities planned in che late 17th and
early 18th cencuries were specifically de-
signed to mitigate losses of life and prop-
erty in the event of an earthquake. A more
recent example is found in the reconstruc-
rion of the city of Skopje, Yugoslavia,
which was severely damaged by a major
earthquake which struck che area in 1964,
A “blue ribbon” international planning and
design team was assembled by UNESCO
to redesign the entire urban center of
Skapje in recognition of the latest
earthquake hazards reduction programs
available. Again, height limitations and
urban open spaces were ucilized to limit
the risks and exposure associated with
seismic events.

In the United States, the form and pat-
terns of today's cities are noc arbitrary. In
some cases their layouts may be uninten-
tional or void of any consciously applied
urban design and planning decisions mod-
els, but they are not accidental. Specific
diserices in existing urban centers of major
mecrapolitan areas, such as Tokyo with a
population of 20 millian, are probably
produces of decisions made for single,
separate purposes with physical relation-
ships never consciously designed or even
considered on a large scale. Even mare re-
vealing is the fact that the improvement of
the urban environmeat chrough its physi-
cal design can be as elusive as the ultimare
fulfillment of community expectations and
aspirations. However, if the tisks or bene-
fits of hazards micigation programs are to
be idencified and assessed, it becomes
necessary to approach the problem from
directions other than chose used in the
immediate past. Although che abscrace, de-
sign quality of the built environment
should never take precedence over social,
ecological, economic, and public policy
objectives, it should be recognized as part
of the entire process that is necessary for
the achievement of appropriate linkages,
patterns, and forms which define a viable
system.

Discounting early site selecrion ac-
tivities which precede development of the
general plan and land use management
considerations, a growing awareness of the
unique environmental charactecistics of a
region must be developed in order to
identify those situations which can exacer-
bate or diminish the risks to which a com-
munity is exposed. Cerrainly, the scudy of
hazard reductica objectives which could
be achieved chrough urban planning and

Table 2: Federal Disaiter Spending

Expenditures for Major Narural Disasters
from the President’s Disasrer Relief Fund 1974-1979

Expenditures in Millions of §

Dicaster 1974 1973 1974 1977 1978 979
Hurricane** 4.0 - 3.1 — 1.9 267.0
Tornado 33.7 22.3 11.4 1.3 19.8 108.1
Flaoad® 130.1 154,35 109.% 3481 2405 29.9
Earthquake _ 0.9 _ —_ — 1401
Totals: 187.8 176.6 170.0 349.4 263.2 475.1

Nores: * lncludes heavy rains, snowmels, fiash floods, severe storm and ¢oastal ridal sugge,

** Includes cyphoon.

Source: Federal Disaster Assistance Agency (FDAA), Federal Emergency Managemene Agency (FEMA), Washingeoa, D.C.

design strategies would represent a signifi-
cant expaasion of options avaijlable ta us in
limiting nacural disaster losses.

Urban planning and design scracegies
developed in conjunction wicth natural
hazards reduction programs are simply a
reiteration of lan McHarg's “design with
nature” philosophy. How we can conserve
the buile enviconment requires thae we de-
sign with nature as a matter of survival
Some of the urban patteras seen across the
country today appear absoiutely iudicrous
because they do not exhibit any expres-
sions of accouncability to the forces of na-
tzre which, ac times, can be most destruc-
tive.

Microzonatian techniques which pin-
point hazardous areas in localized regions
through mapping procedures is an initial,
potentially impartaat cool that can be used
by design professionals co idencify the vul-
aerabilicy of ucban areas to natural hazards.
Maps generated by microzenation tech-
nigues can serve as one of che decerminaces
of the overall configuration of land use
policies in metrapolican areas. Such maps
may be used to provide essential informa-
tion which urban planners and designers
need prior to presenting recommen-
dacions to local government authorities. [e
is essential char these maps be prepared on
a uniform basis by udlizing common tech-
niques for interpretation on a nation-wide
basis. Their use should make it possible to
investigare alcernative options and would
allow for cheir analysis on a realistic basis
for maximum benefit in defining hazards
mitigation strategies.

Computer simulation of natural disas-
ters can alsa be a tool for planners. Simula-
tion models have been developed for
disaster mitigation purposes which realis-
tically reveal hazard and cisk parcterns.

There is ample evidence that planning
and design scrategies which create urban
environments of high quality ate also com-
patible with hazards reduction objectives.
The propet disceibution aad urilization of
struceures with interior courtyards, urban
open spaces, extensive vards, comprehen-
sive environmental landscaping, wide

roads, appropriate use of land use man-

agement techniques and buildiag macerials
can reduce the risk of narural hazards
which concinue to jeopardize ucban cen-

ters. As respansible members of our pro-
fessional planaing and design assaciations,
we must assume leadership against
counter-productive physical planning
measures even when they have been de-
termined by entrepreneurial or polirical
expendiencies. If this leadership role is not
taken through design education, research
initiatives, or professional practice, it then
follows that there is little justification or
meaning to planning and design education
at the urbaan scale.
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