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Overview of Disaster |Inpacts and Enmergency Response |ssues

The Kobe earthquake of January 17, 1995 was the nost
devastating natural disaster to strike Japan since the Geat Kanto
earthquake and fire of 1923. A total of 6,279 persons died as a
result of the earthquake; nearly 90% of the deaths occurred as a
direct result of building collapse, and the renainder were due
largely to the fires that broke out follow ng the earthquake. The
greatest loss of |ife occurred in the cities of Kobe (4,484),
N shinomya (1,107) and Ashiya (453). An estimated 34,900 people
were injured (Hyogo Prefecture, 1996). Vulnerability was related to
age and gender; residents 60 vyears of age and above were
significantly nore likely to die in the earthquake than those who
were younger (International Federation of Red Ooss and Red
Crescent Societies, 1996). Wth the exception of children under
ten, nore wonmen than nen were killed in every age group (The Weel
Ext ended, 1995).

Over 136,000 housing units were destroyed in the earthquake or
subsequent |y denvolished, and nore than 300,000 persons lost their
honmes (Hyogo Prefecture, 1996). Wility services were disrupted
t hr oughout the inpact region. Mre than 1.3 mllion househol ds
were without water, 2.6 mllion lost electricity, 860,000 were
wi t hout natural gas, and 300,000 |ost their phone service (Col 11tz,
1996). Econom c | osses were extensive. The synthetic shoe industry
centered in fire-ravaged Nagata Ward suffered enornous danage. The
Port of Kobe, Japan's largest container facility and the sixth
| argest cargo port in the world, was effectively shut down. Direct
physi cal danmage resulting fromthe earthquake is expected to exceed
$100 billion (Chang, 1996).

The earthquake occurred not in the Tokai region, where the
next great earthquake was anticipated, but rather in an area in
whi ch sei sm ¢ hazards had not been a nmajor focus of governnental or
public concern. Due in part to the fact that damagi ng earthquakes
have been relatively infrequent in the Kansai region, Kobe was not
wel | -prepared for a nmajor earthquake. The intensity of the ground
shaking, the characteristics of the built environment, and the
geogr aphy and human ecol ogy of the area conbined to nmaxi m ze danage
and soci al disruption and nake the energency response follow ng the
event especially difficult.



The response-related demands the earthquake presented would
have been extrenely daunting even under the best of circunstances.
The extent of the damage to the highway and rail transportation
systens and the volune of debris in the streets created mgjor
traffic congestion and bl ocked energency vehicle access. D sruption
of conmuni cation systens and the sheer magnitude of the danmage to
structures and roadways made early situation assessnent difficult.
Bui | di ng col | apses crushed or trapped an estimated 20, 000 peopl e.

The approximately 300 fires that broke out in the inpact
region follow ng the earthquake far exceeded the capacity of |ocal
firefighting resources. Firefighting efforts were severely hanpered
by the sheer nunber of fires that started (over one hundred in the
city of Kobe follow ng inpact), water shortages that devel oped due
to breaks in the water distribution system inability to use fire
hydrants, blocked and debris-filled roads that prevented access to
fires, and the need to divert fire service resources for search and
rescue (Scawthorn and Cowell, 1995; United Nations Centre for
Regi onal Devel opnment, 1995). Lifeline failures left the
majority of the population in the inpact area w thout water, gas,
or electricity. Hundreds of thousands of people, including a |arge
el derly population, were forced out of their hones. During the
peak demand period between January 20 and 24, nore than 342,000
persons in Hyogo Prefecture sought refuge in 1,153 shelters (United

Nations Human Information Network, 1996). Two years after the
earthquake, the population of the city of Kobe has declined by
approxi mately 96,000, or 6% overall; Nagata Ward, a particularly

hard-hit section of the city that experienced extensive fire
damage, has lost an estimated 30% of its popul ati on (Chang, 1996).

Japan's long history of fires, floods, earthquakes, tsunams,
and |andslides, together with its uniquely tragic experience in
Wrld War 11, have hel ped shape a culture that anticipates and is
able to deal effectively wth catastrophe. Followi ng the
ear t hquake, residents of the affected region showed great
forbearance and adaptability in an imensely difficult situation.
Consistent with patterns observed in other disasters worldw de,
nost search and rescue was undertaken by community residents;
officially-designated rescue agencies such as fire departnents and
the Self Defense Forces were responsible for recovering at nost one
quarter of those trapped in collapsed structures (United Nations
Centre for Regional Developnment, 1995). Spontaneous vol unteering
and energent group activity were very w despread throughout the
energency period; community residents provided a w de range of
goods and services to their fellow earthquake victins, and |arge
nunbers of people travelled from other parts of the country to
of fer aid. Estimates of the nunber of people who engaged in
volunteer activity in the inpact area in the nonths follow ng the
earthquake range from 630,000 to 1.3 mllion (Internationa
Federation of Red Ooss and Red Oescent Societies, 1996; The



Econom st, 1997).

The out pouring of public concern for victins of the earthquake
was w thout precedent in Japanese society. In contrast with the
United States, volunteer activity--either during disasters or in
non-di saster contexts--is not wdespread in Japan. Low rates of
participation in volunteer activities appear to have both cul tural
and structural sources. CQulturally, nenbers of Japanese society
tend to a nmuch greater sense of social obligations to their
famlies and to other groups with which they are associated on a
regular basis, such as schools and business firns, than to
strangers. Volunteering has actually had a long history in Japan,
but ~citizen involvenent in voluntary organizations declined
following Wrld War |1, as the state and its |arge bureaucracy
increasingly took on functions that had previously been perforned
in the non-governnental sector. That decline was particularly
marked in the nation's urban centers (The Econom st, 1997).

The extensiveness of volunteer efforts in this particular
eart hquake event has been attributed to several factors, including
the severity of the disaster; the trenmendous evidence of need anong
the victim population; intense nedia reporting; and the fact that
t he earthquake occurred during a break between academc terns, so
that students were freer to travel to the inpact area. Perhaps
because large-scale volunteer activity was not anticipated,
governnent plans had not considered ways of incorporating
volunteers into the overall energency response. Local governnents
in the inpact area varied in the extent to which they coordi nated
with the volunteer groups that fornmed after the disaster. Sone
jurisdictions established close links wth enmergent groups, while
others officially recognized their existence but engaged in only
limted coordination, and still others allowed newy-forned
vol unteer networks to operate but avoided official contact wth
them (Atsum, et al., 1996; Atsum, 1996). A nunber of the citizen
groups that energed follow ng the Kobe event have continued to
exist as organizations, and sone of those groups provided
volunteers to aid in the response to major oil spills that occurred
in the Sea of Japan and Tokyo Bay in 1997.

The I nt er gover nnent al and I nt er organi zat i onal response
followng the earthquake has been w dely criticized. A ven the
pervasi veness of the earthquake hazard in Japan and the resources
that have been devoted to earthquake prediction, preparedness, and
public education the Tokai region, the expectation was that cities
in Japan would be capable of coping effectively with a nmajor
eart hquake. Researchers, the public, and particularly the Japanese
press were disnmayed when the Kobe event uncovered nmajor
deficiencies in the preparedness and response system Indicative of
the press reaction is an editorial that ran in the Japan Tines just
over a week after the earthquake which concluded that "[t]he




Hanshin G eat Earthquake has forced all Japanese to recogni ze that
this country does not have a reliable crisis nmanagenent systent
(Japan Tinmes, January 26, 1995).

The problem was not that Japan and the jurisdictions affected
by the earthquake I|acked a general framework for nanaging
di sasters. The 1961 D saster Counterneasures Basic Act provides
the statutory authority for disaster managenent, including disaster
response, relief, and recovery operations. A Central D saster
Prevention Council (CDPC) exists at the national level to
coordi nate the hazard managenent activities of federal mnistries.

The law calls for another body, the headquarters for disaster
counternmeasures (HDC), to be established when a disaster occurs
that group was activated on the day of the earthquake. The
Energency Counterneasures Headquarters, a second cabinet-|evel
group set up on January 19 to direct response and recovery
activities, net over a three-nonth period foll ow ng the earthquake
to facilitate relief and recovery activities (United Nations Centre
for Regi onal Devel opnent, 1995).

Al t hough federal |egislation provides an overall structure for
pl anni ng and response, |ocal governnents in Japan have the primary
authority for disaster managenent. Each prefecture and | ocal
jurisdiction has a Local D saster Prevention Council (LDPC) that is
responsi ble for the devel opnent of area-specific disaster plans
The 1961 law stipulates that heads of nunicipalities have
responsibility for disaster response planning and for setting up
energency response offices when disasters occur. Such offices were
established in Kobe and nore than a dozen neighboring
municipalities as well as at the prefectural level within a few
hours after the earthquake. (For an overview of the structures
devel oped for coordinating and nmanaging disaster operations in
Japan, see National Land Agency, 1988).

Rat her, negative evaluations of governnent performance have
centered on the lack of a rapid situation assessnent at |evels of
gover nnent where naj or deci sions needed to be nade and on del ays in
the nobilization of critical resources and the initiation of key
response tasks. Local officials in Kobe Gty and Hyogo Prefecture
were initially unaware of the magnitude of the disaster because of
maj or comuni cations problens and traffic congestion that nmade
movenent difficult throughout the inpact area, and because so nmany
energency responders and public officials were also disaster
victins thensel ves. Lacking effective comunications |inks and
accurate information fromthe inpact area, the governnent of Prine
M nister Tomichi Mrrayanma also failed to conprehend the severity
of the situation for a nunber of hours and consequently was slow in
commtting needed resources.

Effective post-disaster response is predicated on an
understandi ng of the nature and severity of disaster inpacts--where



the nost serious inpacts are, what problens need immedi ate
attention, and what victins of the disaster urgently need. However,
the Kobe earthquake caused such extensive disruption of
communi cations and transportation networks that an accurate
situation assessnment was inpossible. Anong the probl ens energency
responders faced were a w despread |oss of telephone service;
damage that rendered the prefecture's radio system and fax
communi cations inoperable; and loss of back-up power for Kkey
enmergency functions. Both intra- and inter-agency comunications
were so disrupted that launching an effective, co-ordinated
response was not possible in the hours follow ng inpact. According
to one researcher, in Kobe city "[t]he devastation of the nunici pal
governnent's energency radio systens and public tel ephone system
prevented disaster-relief agencies from accurately determ ning the
disaster's extent during the first and nost critical phase
followng the earthquake (Hroi, 1995: 4). Another post-disaster
report concluded that "[i]npact assessnment was the najor problem
encountered by all response agencies at all |evels of governnent"
(Wellington Gty Council, 1995).

In a situation resenbling what occurred in the U S. follow ng
Hurricane Andrew, the provision of aid to local jurisdictions was
stal |l ed because of delays in transmtting the prefecture's official
request for assistance from the federal l|evel. The slow response
can be attributed both to a concern at all levels with follow ng
preestablished procedures and to the w despread conmunications
probl ens descri bed above.

O her critiques focus on fundanmental problens w th underlying
ener gency managenent assunptions and the manner in which planning
and response were approached. Perhaps because of cultural practices
that stress in-group solidarity and foster an inward orientation
general ly (expressed In t he Japanese concept of ie),
i nterorgani zati onal preparedness and response neasures tended to be
under enphasi zed. Consequently, governnental and other «crisis-
rel evant organizations mnmay have been reasonably well-prepared
internally for sone disasters but not prepared to coordinate with
ot her organi zations and groups on key response tasks. For exanple,

or gani zat i ons provi di ng di fferent l'ifeline servi ces wer e
reportedly not well-linked with one another, and were generally not
wel I -linked with | ocal governnents (Johnson and Eguchi, 1995).

Planning efforts that had been undertaken at the prefectura
and community levels also appear to have focused nore on other
hazards than on earthquakes. In the Geater Kobe area, recent
preparedness efforts had focused on responding to hazards
associ ated wth severe wi nds, typhoons, and | andslides. Because of
Japan's experience in the 1923 earthquake and in Wrld War 11,
energency response planning has al so been driven by major concerns
about fire. The negl ect of the earthquake hazard seens
i nconprehensible in retrospect, since there are a nunber of known



active faults in the region. However, |arge earthquakes had not
affected the Kobe-Osaka area since the 1940s, and the last highly
damagi ng event that struck the Kansai region was the Kei cho-Fushim
earthquake 1in 1596. The Kobe case illustrates how threat
perceptions and planning activities tend to be shaped by recent and
frequent disasters, rather than the entire range of events a region
m ght expect to experience.

Additional ly, disaster preparedness activities had evidently
not been directed toward handli ng catastrophic or near-catastrophic
events. The energency plan that was in place in Hyogo Prefecture
at the time of the earthquake was geared toward responding to a
| ess intense and nmuch | ess damagi ng earthquake. As a conseguence,
the prefecture found it necessary to replace its disaster
managenent plan on January 20, as the response was ongoi ng, to deal
wi th severe probl ens such as nmassive transportation disruption, the
enor nous nunber of people in need of shelter and tenporary housing,
the need for |arge nunbers of building inspectors to assess damage,
and the need to distribute energency supplies. Pre-disaster
pl anning had sinply not taken into account the kinds of denmands
that the Kobe event placed on the system

That the resources of the Self Defense Force (SDF) were not
initially nobilized until nearly 24 hours after the earthquake was
anot her maj or source of criticism Sone accounts point to the |ack
of an official request for assistance fromthe prefectural governor
as the reason for the SDF' s sluggish response. Qthers argue that
the necessary request had been forthcomng, but nobilization was
sl ow because of |ogistical problens and the overwhel mng size of
the event. However, the root cause of the failure to use mlitary
resources effectively in this disaster may ultimately lie in
attitudes about the role of the mlitary in Japanese civil society.
The public in general and nmany I|ocal governnental bodies are
anbi val ent or even downright hostile toward the SDF. Thus, while
the SDF typically does play a role in disaster response, its use in

donestic crises is controversial. Mlitary forces are generally
not well-linked to |ocal preparedness efforts and do not
participate in disaster drills and exercises, except at the
invitation of local jurisdictions. Al though the prefecture

reportedly had sone degree of contact with the SDF prior to the
earthquake, the Cty of Kobe did not. Once the SDF was nobili zed,
the situation was further conplicated by its |lack of experience in
eart hquake operations, equipnment shortages, and transportation
difficulties (United Nations Centre for Regional Devel opnent,
1995).

Sone critics also argue that deficiencies in preparedness and
response can be traced in part to policies and practices that
encouraged overreliance on pre-event mtigation as a solution to
t he earthquake problem Many eart hquake accounts expressed shock
that damage and disruption were so intense and w despread in a



nmetropolitan region with so many nodern and presumably state-of-the
art facilities. The belief that nodern engineering practices would
ensure an "earthqgquake-proof" society may have instilled a false
confidence on the part of both governnment and the public at |arge.

The Kansai region was not prepared for a major earthquake, and
the conditions |ocal responders faced during the energency were
conpletely outside their experience. Approxi mately 40% of the
enpl oyees of Kobe city governnent were victins of the disaster, and
only about 20% of the city's workers were initially available to
assist with the response. Damage and transportation disruption
made it extrenely difficult for response personnel to reach their
posts, and even when they did, they had little solid information on
whi ch to base decisions (Wllington Gty Council, 1995). Mre than
a quarter of a mllion disaster victins needed energency shelter
food, and other basic services, but an effective system of shelter
managenent and supply distribution had not been instituted prior to
t he earthquake (Kaneda and Hayashi, 1995; United Nations Centre for
Regi onal Devel opnent, 1995).

At the sane tinme, it is inportant to note that the Kobe
eart hquake was a near-catastrophic event that would have created
massive difficulties for even the best-prepared intergovernnmenta
and interorganizational response system The earthquake placed
excessively high demands on the energency managenent system while
at the sane tinme doing such damage to key elenents in that system
(such as interorganizational and intergovernnmental conmunications
linkages) that initially it was not possible to [aunch an effective
response.

The United States has not experienced a disaster conparable to
t he Kobe earthquake since the San Francisco earthquake and fire of
1906. Even Hurricane Andrew, arguably the nost severely danagi ng
di saster the nation has faced in contenporary tines, provided no
precedent for the kinds of problens that would be created if an
event |ike Kobe were to occur in a major U S. popul ation center.

That the energency response followng the Northridge
earthquake of 1994 was generally well-handled is no cause for
conpl acency. The Kobe event was many orders of magnitude nore
severe than Northridge and was qualitatively different in terns of
the denmands it placed on the response system Al ong alnost any
di nension--the nunber killed, injuries, the nunber |eft honeless
and in need of food and other basic services, the need for search
and rescue and fire suppression, danmage to transportation systens
and the lifeline infrastructure, and econom c inpacts--Northridge
was a mnor event by conparison. Additionally unlike Kobe, the Los
Angel es area had extensive recent disaster experience, including
experience wth damagi ng earthquakes, and the Gty and County had
been systematically developing earthquake response and recovery
nmeasures for nore than a decade.



A nore appropriate conparison would be to ask what the likely
consequences would be if an earthquake acconpanied by conparable
| evel s of ground shaking were to strike Menphis, Charleston, or the
Seattle area. QGakland is a city that resenbles Kobe in terns of its
t opogr aphy, settlenent patterns, and transportation infrastructure.

A significant trenmor on the Hayward Fault could produce many of
the sane kinds of inpacts that were observed in the Kobe event.
The Earthquake Engineering Research Institute's new y-released
pl anning scenario (1996) projects that followng a nagnitude 7
earthquake on the Hayward Fault, the occupants of 150,000 to

200,000 housing units wll need energency or tenporary housing,
natural gas service will be extensively disrupted, and about 60% of
East Bay custoners will |ose water for periods ranging fromdays to

nonths. A |large earthquake in the New Madrid Fault Zone coul d have
cat astrophi ¢ consequences because so nuch of the built environnent
in the Central U S lacks seismc resistance. The United States
cannot claimwi th any degree of confidence that it would be able to
cope effectively with the kinds of response-related problens the
Kobe earthquake presented, especially if such an event should occur
outside California.

Lessons for the United States

The | essons |earned from the Kobe earthquake validated nmany
assunptions policynmakers and energency planners have been naking
about nmj or earthquakes and underscored the inportance of measures
that are already wunder way to deal wth such events. The
earthquake also indicated a need for shifts in enphasis to handle
the demands associated wth catastrophic and near-catastrophic
events. W will first discuss those areas in which the earthquake
reinforced the need to continue with initiatives that are already
under way and then turn to considering where nore needs to be done.

1. Conti nued enphasis on preparedness and response planning.
Wiile mtigation is still the preferred way of reducing earthquake
| osses, the U S. should not rely on engineering solutions to the
exclusion of providing support for preparedness and response. A
bal anced approach is needed that recogni zes that no matter how nuch
the built environment is nade earthquake-resistant, earthquakes
will still continue to kill, injure, and produce danage and
disruption. Existing buildings and infrastructure present the
greatest hazard, and only effective response planning can deal with
the problens future earthquakes w |l produce.

2. Cont i nued enphasi s on i nt er gover nent al and
i nterorgani zational planning and response initiatives. One of the
maj or strengths of the U S response systemis its enphasis on
I i nkages anong agencies at the federal, state, and local |evels, as
well as between those levels. Future preparedness efforts nmnust
continue to stress interorganizational dinmension of energency
nmanagenent . As many post-disaster studies have shown and as the




Kobe disaster clearly denonstrates, agencies accustoned only to
wor ki ng as relatively aut ononous units Wil | find
i nterorgani zational coordination difficult if joint operations with
ot her agencies are not worked out and practiced in advance. The
Federal Response Plan is an exanple of an effective preparedness
initiative, as are efforts in the state of CQCalifornia to
standar di ze emergency response procedures across jurisdictions and
organi zati ons. Pr epar edness strategies such as devel opi ng
conpr ehensi ve comunity response plans, nutual aid agreenents, and
menoranda of understanding and conducting rmultijurisdictiona
drills and exercises should be encouraged. Simlarly, the enphasis
on public-private sector collaboration, particularly wth Kkey
crisis-relevant organizations such as lifeline service providers,
shoul d conti nue.

3. Conti nued enphasis on planning for catastrophic and near-
catastrophi c events. A disaster like the Kobe earthquake or the
maj or events that could occur in cities Los Angeles, the Bay Area,
Seattle, Menphis, Charleston is qualitatively different fromevents
like Northridge or Loma Prieta. D saster preparedness efforts
should still focus on the types of events that are nost likely to
occur, such as routine flooding and noderate earthquakes, but at
the same tinme it is also necessary to continue to consider
qualitatively different kinds of preparedness and response
strategies that are based on worst-case scenarios. Managi ng the
aftermath of catastrophic earthquake wll involve the Kkinds of
decisions that are not routinely faced in |ess severe events. For
example, it is inportant to develop ways of prioritizing the
restoration of transportation systens, nmanufacturing, and other
commercial and economc activities to lessen social and economc
i npacts; establishing criteria for repair and reoccupation of |arge
nunbers of damaged structures, including those that would in |ess
severe circunstances not be occupied for safety reasons; and
devising strategies for providing both short-term and nore
per manent housing for |arge nunbers of displaced residents.

Despite decades of research evidence to the contrary, the
assunption is still wdespread in the hazards reduction/emnergency
managenent conmunity that |arge-scale disasters sinply involve an
extension of the demands that acconpany routine, ever yday
energencies. Preparedness initiatives are needed that stress the
uni que chal | enges presented by catastrophi c di saster events.

4. | ncreased enphasis on earthquake |oss reduction in noderate-
and high-risk areas that lack recent danmagi ng earthquake
experi ence. In the U S, both earthquake hazard mtigation and

energency preparedness and response efforts have overwhel mngly
concentrated on the state of California and its mgjor cities. Wile
under standabl e, in sone ways this is conparable to Japan's enphasis
on prediction and preparedness planning for the Tokai region, which
may have diverted attention away from other potential problem



areas. Efforts to enhance earthquake | oss reduction in California
should certainly continue, but not at the expense of other
vul nerabl e parts of the country such as the Pacific Northwest, the
Wasatch Front area in Wah, and the new Madrid Fault Zone. Such
efforts need to be expanded, especially in light of the extrene
vulnerability of the built environment in these areas. Special
targeted initiatives are needed in other areas of seismc risk
because, i ke Kobe, communities w thout recent eart hquake
experience wll invariably discount the hazard unless actions are
taken to encourage and sustain local interest. Oganizations |like
the Central U S Earthquake Consortium and the GCenter for
Eart hquake Research and Information at the University of Menphis
perform an inportant role in informng the public and keeping
earthquakes on the public agenda in vulnerable regions outside
Cal i forni a.

5. | ncreased efforts to inprove data and informati on managenent.
The Kobe earthquake highlighted the inportance of obtaining and
dissemnating information, particularly in the imediate aftermath
of a mmj or earthquake or other disaster. One of the major problens
experienced following that event was the inability to obtain
accurate assessnents of damage and disruption. Confusion about the
di saster's severity and scope resulted in del ayed requests for and
provision of energency assistance. Rapid post-inpact damage
assessnent can enhance energency response efforts, for exanple by
hel ping direct response resources to areas of greatest need and by
i ndicating what types of resources and personnel are needed for an
ef fective response. The earthquake also illustrated a continuing
need for better ways of commnicating with the public during the
energency period to dissem nate aftershock warnings, information on
road closures and alternate transportation routes, where and how
various emergency services can be obtained, and other energency-
rel evant information.

6. | ncreased enphasis on ensuring that key response resources in
all regions of the US maintain functionality in the event of a
maj or earthquake or other disaster. It 1s clearly neither cost
effective or politically feasible to adopt neasures to seismcally
strengthen the entire built environment nationw de. [In sonme areas
of the country, the nobst prudent strategy to nanage the hazards
associated with sonme structures is to sinply |eave them al one and
let natural attrition take care of the problem over tinme. However,
there are many structures in areas of high and noderate seismc

that are so inportant that they warrant special seismc safety
prograns and initiatives. Steps should be taken to make sure that
t hroughout the nation critical facilities, comunications networks,
and other energency-relevant resources can survive and renmain
operational follow ng earthquakes and other disasters. The Kobe
eart hquake showed the problens that can devel op when the resources
needed for effective crisis mnmanagenent don't survive or can't
function follow ng disaster inpact. Simlarly, in sone recent U S
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di sasters, notably Hurricane Andrew in southern Florida and
Hurricane Hugo on St. Croix, critical conmunity emergency resources
sustained such severe damage that response operations were
under m ned.

Unless critical elenents in the energency response system are
made disaster-resistant, it will not be possible to assess danage,
di spatch needed resources effectively, or carry out other essenti al
response tasks. Exanpl es of structures and systens that nust
remain functional follow ng disaster include energency operations
centers, energency communications |inkages and equi pnent, hospita
energency departnents, fire and police stations, ener gency
shelters, structures critical to governnmental operations, and
ener gency power sources. One of the main lessons of the Kobe
earthquake is that ensuring the survivability of such facilities is
an investnent the nation nust be prepared to nake. Assessing the
vulnerabilities associated with these facilities and systens shoul d
be given a high priority at all levels of governnment, and probl ens
that can interfere wth post-disaster functionality should be
addr essed.

7. | ncreased enphasis on the distinctive hazard-rel ated probl ens
of conplex wurban environnents. Kobe was the first near-
catastrophic disaster to strike a nodern, developed netropolitan
area, and it revealed the unique vulnerabilities of conplex urban
r egi ons. In Kobe, the built environnent and the economc and
social activity it supported were highly concentrated, highly
i nt erdependent, and at the sane tinme highly vul nerable to disaster.
Uban |ife depends to a great degree on sophisticated
infrastructure, transportation and conmuni cations systens, and Kobe
showed how devastating it can be when those systens fail.

Modern netropolitan areas are characterized by |arge-scale
devel opnent and increasingly intensive patterns of |and use, both
of which put ever-larger nunbers of people, structures, and
econom c and commercial activities at risk. Catastrophic and near-
catastrophic disasters aren't sinply bigger-sized energencies; they
are qualitatively different, posing qualitatively different
chal | enges. Simlarly, major urban centers |ike Kobe, Tokyo, Los
Angeles, and the Bay Area aren't nerely bigger-sized towns; they
are highly conplex environnments in which the failure of a few snall
conponents nmay cause deadly and costly disruptions in |arge-scale
systens. Mre attention needs to be paid not only to assessing the
vul nerabilities associated with conplex urban areas but also to
maki ng those settings nore resilient and disaster-resistant.
Speci al enphasi s shoul d be placed on better understanding the risks
associ at ed with t he conpl ex interrel ati onshi ps and
i nt erdependenci es that underpin social and economc activity in our
largest «cities, determning whether sone of those risks are
unaccept ably high, and taking action to reduce | osses.
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8. I ncreased recognition of the key role comunity residents and
| ocal ' y-based organizations can play in the energency response
peri od. As was the case followng the Arnenia, Mexico Gty, Lona
Prieta, and Northridge earthquakes, |ocal residents bore nost of
the responsibility for extricating victins in collapsed buildings
and provided other types of assistance in the first hours and days
followi ng the Kobe earthquake. Hundreds of thousands of volunteers
were extensively involved in aiding victins throughout the
energency and early recovery periods. Conmmunity residents, |ocal
organi zations, and energent groups constitute inportant resources
that can nobilize rapidly when a disaster occurs. Sone
jurisdictions in the U S, such the Gty of Los Angeles, have
established prograns for training community residents specifically
for earthquake response. Covernnental disaster response agencies
should expand efforts to involve volunteers in the provision of
enmergency care and disaster relief, strengthen |I|inkages wth
communi ty- based organizations, and develop prograns for training
| ocal residents in energency response procedures.

9. I ncreased attention to pre-event recovery planning and the
i npl enentation of recovery strategies in the imedi ate aftermath of
earthquakes and other mmjor disasters. Follow ng the Kobe

earthquake, a nunber of recovery-related deci sions were nade al nost
imedi ately, certainly within days after inpact. Researchers have
pointed out for sone tine that there is no real distinction between
t he response and recovery phases; disaster recovery actually begins
during the energency period. Initial decisions mnmade during the
energency period concerning denolition of structures and buil ding
safety generally, lifeline repair and restoration, the location of
temporary housing, acceptable levels of risk for repair and
reconstruction, priority-setting and the allocation of resources to
various community sectors, financial nechanisns to be put in place
to facilitate recovery, and related issues have a direct bearing on
recovery processes and outcones. Relying on ad hoc deci sionnaking
procedures during the energency period wll likely create
additional problens later in the recovery process. The tinme to
devise recovery strategies is before rather than after a disaster
occurs; plans and policies should already be fornmulated and
officially adopted prior to a disaster, so they can be inplenented
when the need arises. Studies |like the PEPPER project and pl anning
initiatives like the developnment of the Los Angeles earthquake
recovery plan constitute inportant advances in recovery nanagenent.
An inportant |esson of the Kobe earthquake is that those typles of
activities should be expanded and intensified.
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