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Good afternoon. It is indeed a pleasure to be with you this
afternoon to discuss a topic that has absorbed a great deal of ny
attention over the years--nanely, how do we nmake our comunities
| ess vul nerable to natural disasters. M/ presentation today
suggests a slightly new direction for these efforts, one that |
believe is absolutely crucial if we truly want to provide a
policy climate that is actually conducive to taking the steps
necessary to achieve this objective. First, however, | would
like to begin with a discussion of the definition of disaster and
with an outline of the national strategies that have been used to
date to encourage state and | ocal governnents to reduce threats

from natural hazards

The definition of a "natural disaster” that | amgoing to
use today does not refer to physical dynam cs or properties of a

natural hazard agent. Rather, fromthe perspective | use as a



soci ol ogi st, a natural disaster occurs only when social systens
and their technol ogi cal products have been negatively affected by
extrenme physical events, a point | will return to in a nonent.

But first, let ne address the inportant role that physical

sci ence know edge plays as the first step in the devel opnment of

di saster reduction approaches.

THE | MPORTANCE OF PHYSI CAL SCI ENCE

Wthin the physical science research conmunities of
sei snol ogy, geol ogy, hydrol ogy, and at nospheric sciences,
consi derabl e effort has been expended on nonitoring,
characterizing, and anal yzing physical hazards and on
predicting, projecting, or forecasting the likelihood of I|arge-
scal e, extrene occurrences related to those hazards. Thi s
activity rests on the notion that good science is needed in order
to devel op appropriate disaster reduction techniques. To dat e,
much of the national investnent in reducing disaster consequences
has concentrated on these types of physical science activities.
Certainly in the United States, we have a nuch better
under st andi ng of earthquake, flood and hurricane events because
of this focus on the physical dynam cs of natural hazards. The
production of national flood and earthquake hazard maps are good
exanpl es of products that have been developed as a first step to

the identification of disaster reduction policies. Simlarly,



t he devel opnment of hurricane nonitoring and | and-fal
projections, in conjunction with evacuation planning, have been
extrenely inportant in reducing deaths related to this type of

di saster.

A DEFI NI TI ON OF DI SASTER

Wi |l e the production of know edge concerni ng the physical
characteristics of natural hazard agents is an inportant first
step in the disaster reduction process, society's concern with
these disaster agents is related to a broader interest in the

social effects of disaster events--that is, with the negative or

di sruptive effects these agents have on the functioning of a
society or community. It isinregard to this enphasis that
soci al scientists and physical scientists may differ in what
constitutes a "disaster."

For social scientists, natural disaster events--even those
that coul d be considered extrene or catastrophic events, like a
"great" earthquake of magnitude 8.0 or nore, or a 500 year fl ood,
or a category 5 hurricane--are not particularly significant
events that should be referred to as a disaster unless that
seismc activity, flooding, or wind substantially disrupts the
built or social environnents.

Al so, froma social science perspective, it is not always

true that disaster consequences are related to the magnitude or



intensity of the disaster agent itself. Even when disaster
events have simlar physical characteristics they may not have
simlar social consequences. Take, for exanple, two relatively
recent earthquakes--the 1988 earthquake in Arnenia and the 1989
Loma Prieta earthquake in California. The earthquake in Arnenia,
which was a 6.9 magni tude event, killed approxi mately 25, 000
people, injured nore than 31,000, and left 514,000 honel ess. By
contrast, the slightly larger (7.1) magnitude Loma Prieta
eart hquake in the San Francisco Bay area killed only 62 peopl e,
injured 3,800, and |left approximtely 12,000 honel ess. The
rel ati onshi p between the physical event and "social damage" it
produces is often quite tenuous (Dynes 1992). The consequences
in these instances differed substantially because of the soci al
and cultural contexts in which these two disaster events took
pl ace.

For this reason, social scientists define hazards and
di sasters not on their physical characteristics but on the basis
of social disruption. A hazard can be defined as: "sonme aspect
of the physical environnent that threatens the well-being of
i ndividuals and their society.” These threats to well-being
i nclude harnful or disruptive effects to social, economc, and
political systenms, or to the built environnent (buildings, dans,
power and water systens, bridges and roads) that interfere with

normal, daily life of a community.



A hazard, then, exists because it is capable of creating a
di saster. A disaster can be defined as occurring only "when the
built and social environnments are so disrupted that the resources
of the social systemare overwhel ned and the systemis unable to
nmeet the demands placed on it for goods and services that are

routinely expected by its citizens."?

A FOCUS ON LI M TING I MPACTS

Since these extrene instances of physical phenonena or
hazards cannot be "controlled" in any real sense--that is, we
can't stop excessive, sustained rainfall; or the build-up of
crustal strain that results in dramatic seismc activity; or the
devel opnent of atnospheric conditions that lead to the generation
of hurricane force wi nds--we need to focus on how to reduce the
consequences--the i npacts--of these disaster events on soci al
systens and their technol ogi cal products.

The second najor step in the devel opnment of disaster
reduction strategies, then, focuses on identifying policies and
prograns designed to reduce the inpacts of natural disaster
agents. This activity requires an understandi ng of what those
inpacts are likely to be and how they will affect certain

categories and types of structures in the built environnment and

! This definition is adapted from the classic definition developed by Charles Fritz (1961; 655).



the functions those structures performfor society. This is
true whether the policies in question focus on the direct damage
and | osses resulting fromthe disaster itself--such as structural
damages, lifeline failures, and injuries and deaths--or on
i ndirect inpacts--such as |osses due to the disruption of
econom ¢ and soci al systens.

Fromthis perspective we need to know how different hazard
i npact potentials could affect different types of structures and
physi cal systens, as well as the functions they house and serve.

For exanple, we are well aware that buildings and lifeline

systens in coastal communities along the Eastern seaboard and the
@Qul f Coast should be built to sustain certain wind velocities
associated wth hurricanes. Engineers have been conducting
research on wind | oads on physical systens in an effort to
determ ne how to design and construct buildings and lifeline
systens that can withstand both wi nd speeds and st orm surges
associated with various types of hurricane events, fromthose
just stronger than tropical storns to those |ike Hurricane Hugo.

Simlarly, the energency nmanagenent comunity al so uses both
physi cal science information on hazards and engi neeri ng know edge
about weaknesses in building stock to devel op both di saster
response plans and early recovery prograns that anticipate the
types of problens they will have to deal with foll ow ng di saster

events of different sizes. For exanple, |ocal energency



managenent organi zations were able to conpetently respond to the

probl ens created by the 1994 Northridge earthquake--despite

w despread damage throughout the Los Angeles area. Fire

suppression, search and rescue, energency nedi cal services, nass

feeding and sheltering, and lifeline restoration were all

adequately dealt with by | ocal organizations and governnents,

whi ch had pl anned for and exercised these functions both

i ndependently as well as on a regional basis. Mich of this

pl anning activity was based on di saster scenarios that were

devel oped by the State of California using both physical science

i nformati on about earthquake hazards and engi neeri ng know edge

that identified potentially problematic types of structures.
From an energency nanagenent and di saster response

perspective, the Northridge earthquake was NOT a maj or disaster-

-it did not overwhel mlocal capacity to respond quickly to

energencies, to reduce further life loss, and to limt

addi tional, post-inpact property | osses. But any event that

causes $20-%$30 billion or nore of |osses, |ike those being

tallied fromthe Northridge event, would certainly consider this

a disaster. And it was--freeways collapsed, interfering with

commuting and commercial traffic for weeks or nonths; tens of

t housands of residences were uni nhabitable for days to nonths,

causi ng people to be tenporarily relocated and children's

schooling interrupted; businesses were disrupted, sone for only



hours due to power or phone service interruptions, but others for
mont hs due to structural or equi pnent danmage or inventory | osses;
the provision of regular community services--like sanitation and
trash renoval, or construction permtting and inspection--were
strained for nonths because of the additional burden of

eart hquake-aftermath conditi ons.

The experiences we have had in the United States with
respect to the last several |arge-scale disasters points out a
very inportant |esson: we are getting better at limting life
| oss due to our warning systenms (such as the in Hurricane Andrew
and the M dwest floods) and in post-disaster energency response
(like in the Northridge earthquake), but we are still not doing
wel |l in reducing disaster |osses to the physical built
envi ronnent or to our social systens.

The questions remains: why not?

THE | MPORTANCE OF VULNERABI LI TY ASSESSMENTS

The enphasis we have placed on di saster inpacts and
di saster reduction focuses our attention--incorrectly | believe--
on the disaster event--that is, on the nexus between the physical
hazard and the built environnment--and on dealing with the
probl ens that result fromsuch an event. | would |like to suggest
that this approach has not necessarily resulted in safer

comunities that can actually resist disasters. Wile w are



getting better at dealing with these problens after a disaster,
we are still failing to develop and inplenent policies and
strategi es where the physical natural hazard agent can not create
a disaster situation.

| believe that it is tine to nove to the third step in this
process--to focus on vulnerability reduction of our comunities;
that is, to make themless prone to becom ng di saster events. |If
we actually can reduce the vulnerability of conmmunities and
regions, we will, in fact, reduce both the nunber of events that
could be considered a "disaster"” as well as reduce the scope (or
t he magni tude of | osses) of disaster events.

But, you m ght be thinking, we know how to nmake cities safer
pl aces to |ive--because of engineering research, we know how to
buil d houses and structures that can withstand certain seismc
and wind | oads and we are learning nore all the tinme about howto
retrofit existing structures to make them safer; through the
characterization of physical hazards, we know where it is unsafe
to build new structures--in floodplains, in areas prone to
i quefaction or on unstable soils, in areas that can be inundated
by stormsurge. Al of these observations are true. But if we
"know' these things, why is the cost of disaster events
continuing to increase, not just in the United States but
internationally?

| would |ike to suggest that we have not been successful



i nking the know edge devel oped in the first two steps of our
di saster reduction process to |local comunity or regional
conditions. W have not focused on what actually makes
communities vul nerable to natural hazards. And because we have
not focused our attention on the social issues and political
processes associated with vulnerability, we are unable to provide
conpelling rationales for communities to undertake mtigation
actions that are the basis of effective disaster reduction
pr ogr ans.

| woul d argue that we need to take the know edge that has
her et of ore been generated by the physical science and engi neering
communities and use it as a background agai nst which comunity
vul nerability assessnents are conducted. Such assessnents would
identify the specific types of hazards--both natural hazard
agents, as well as endangered, weak, or underdesigned structures-
-and overlay social vulnerability on top of it.

Social vulnerability arises fromat |east three sources.
First, we know that certain segnments of our society are

especi ally vul nerabl e because of their social |ocation. That is,

the poor and the elderly are already often functioning on a
mar gi nal basis during normal tines. The econom c resources
available to themto engage in | essening their own exposure to
hazards--by inproving the structural stability of their

resi dences (either by strengthening themor noving to better

10



buil dings)--is mnimal at best. On a societal basis, the
relative nunber people being put at risk is expandi ng each year
due to (1) an increase in the nunber of working poor, (2) the
continuing isolation of the urban underclass, (3) the large
percent of the elderly who live on small, fixed incones, and (4)
an expl odi ng i mm grant popul ati on, where avail abl e jobs pay very
m ni mal wages.

A second type of social vulnerability arises due to

geographic | ocation. Qobviously, people who live in nore

danger ous physical |ocations--in floodplains, on beachfronts in
hurri cane-prone areas, on liquefiable soils or unstable hillsides
in seismc areas--will be nore vulnerable, as will those who live
in structures that can not withstand the dynam c forces of
nat ural hazard agents.

A third formof social vulnerability results fromthe

density of devel opnent and popul ation, illustrated by many of the

| arge cities around the world. We know that the nmegacity trend is
putting ever greater nunbers of people at risk.

In other words, we need to begin to address the issues of
contextualized vulnerability, or vulnerabilities that arise from
| ocal conditions and the history of the local area. It is not
uncommon to discover that |arge areas of major netropolitan areas
are characterized by all three types of social vulnerability.

However, by know ng which areas of a community are nore socially
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vul nerabl e, comunities can begin to prioritize where and how
they want to begin to reduce potential disaster inpacts.

W need to address a series of questions about these
| ocalized vulnerabilities in order to begin to assess what types
of vulnerability reduction policies are inportant. Let ne
suggest what a few of these questions m ght be. For exanple,
What types of housing stock are likely to fail, |eaving people
tenporarily or permanently honeless after a disaster; who are
t hese people, and what policies over tinme have led to this
situation? \When are power, water, and communi cation systens
likely to becone non-functional; and what effects will this have
on the community's ability not only to respond to post-di saster
enmergency situations but to provide these resources for the
continuing social and econom c functioning of the community? Wy
are sone econom c sectors nore disrupted than others; what
rel ati onship exists between this disruption and the |ocation or
structure that houses these businesses; and what consequences
wi Il occur for their enployees? Are there some areas of the city
in which mnority-owned busi nesses--which generally enpl oy
mnority workers--are | ocated; the disruption of which nay have
far reachi ng social consequences? Under what conditions are
| ocal governnents unable to provide normal services to their
residents after a disaster; and what consequences does this have,

especially for the elderly, the infirm or children in the
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comunity?

These questions of vulnerability will differ not just across
nati onal boundaries, but will vary across regions in the United
States, and even anong cities in the sane region. W nust not
forget that communities have unique histories; and that those

hi stories have resulted in different policy environnents with

respect to hazard vulnerability reduction. A "policy
envi ronment"” can be defined by the many factors that affect a
community's receptivity to a policy concern or initiative. 1In
this instance, such factors include: |ocal social, political,
and econom c forces; cultural and historical ways of dealing with
hazard- and disaster-rel ated concerns; perceptions of the |ocal
risk fromnatural hazards, and the rel ative inportance of other
current issues in the comunity.

Simlarly, we nust renenber that comunities are neither
honmogeneous i n conposition nor non-conflictual arenas for
deci si onmaki ng. Rather, they are conposed of different types of
ethnic and racial groups, of special interest organizations with
differing histories of tensions or cooperation. Sonme cities have
very elderly popul ations, while in others younger famlies nake
up the majority of households. Sone cities are "old" in terns of
their lifecycle, with crunbling inner cities, a disappearing
manuf acturing base, and a dw ndling supply of blue collar jobs;

while others are relatively new and growing, with vibrant, high-
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tech econom es and an expandi ng job market. Depending on the
conposition and the political strength of sone of these groups in
acity, certain issues will be seen as nore inportant than
ot hers.

Vul nerability reduction policies, then, are part of this
| arger, social context within which a variety of organizational,
institutional, and governnental processes are taking place.
Thus, there is no standard policy environnent; the dynam cs
W thin one community (or country) will be different fromthose in
anot her .

It is specifically because of this variation across
communi ties, decisionmakers nust have vulnerability reduction
choi ces avail able to themthat address particul ar types of
vul nerabilities and for which specific constituencies can be
identified as benefitting by becom ng | ess endangered. Since we
know that it is often hard to "sell" safety to conmunities--and
this is one of the major reasons why our disaster reduction
nmessages have not been particularly successful--this information
allows communities to link vulnerability reduction actions to
ot her key community issues and processes, thereby, neeting
different or broader goals that the comunity m ght have.

This type of focus on vulnerability reduction also has
anot her maj or consequence: it nobves concerns about natural

hazards out of the exclusive domain of energency managenent
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agenci es--whi ch we know are often relegated to | ow status, smal
staff operations in many cities and counties--into departnents
that have as a mssion the future devel opnent of the community--
pl anni ng and zoni ng, econom ¢ devel opnent, risk managenent--as
well as into the office of the jurisdiction's chief executive
officer, often the city or county manager. This strategy
el evates hazard concerns within the city, provides nechanisns for
identifying the nost "at risk"™ popul ations, and identifies
constituencies that could be nobilized to politically support
such efforts--factors that have not been part of the policy
environment to date in nost of our communities across the
country.

| believe it is time for us to rethink and redirect our
national disaster reduction strategies to focus on vulnerability
reduction efforts, that provide not just the tools to identify
probl ens and the gl obal solutions for those problens, but the
mechani snms to begin to solve those contextualized probl ens

| ocal ly.
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