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INTRODUCTION

Better epidemiologic knowledge of the causes of death and types of injuries and
illnesses caused by earthquakes is clearly essential to determine appropriate relief supplies,
equipment and personnel needed to effectively respond to such situations as well as to improve
preparedness and reduce vulnerability to the effects of future earthquakes. The overall
objective of the epidemiology of disasters is to scientifically measure and describe the health
effects of disasters and contributing factors to these effects, with the goals of assessing the
needs of disaster-affected populations, efficient matching of resources to needs, further
prevention of adverse health effects, evaluation of program effectiveness, and for contingency
planning. _ '

, This presentation will focus on the medical and public health impact of earthquakes and
will outline a number of important areas where the science of epidemiology can reduce overail
vulnerability to earthquakes and contribute to improved disaster preparedness and mitigation
(illustrated by recent catastrophic earthquakes). ‘

Implications for Vulnerability Reduction, Mitigation and Relief

Until earthquake prevention and control measures are adopted and mitigation actions
implemented throughout the world, a single severe earthquake could cause tens of thousands of
deaths and serious injuries and economic losses exceeding one hundred billion dollars. _
Prevention and control efforts need to be multidisciplinary and should include public education
programs, as well as better building design and improved quality of construction in those areas
most likely to suffer an earthquake. The problem of "earthquake casualties” involves
questions of seismology, the engineering of the built environment, the nature of both the
physical and the sociclogical environments, aspects of personal and group psychology and
behavior, short- and long-term economic issues, and many planning and preparedness aspects. -
Public-health and disaster-response officials need to work together in the effort to develop and
maintain effective seismic safety-planning and earthquake mitigation programs.



Planning Scenarios for Earthquakes

Relative chaos is likely to prevail immediately after 2 major earthquake. Area
residents, cut off from the outside, will initially have to help themselves and their neighbors.
They can best do this if they have already planned their responses to the most likely
earthquake scenarios and practiced the necessary skills. Medical prepa;redness plans can be
* built around similar earthquake scenario calculations based on the building types likely to be
~affected, the population densities and settlement patterns, the size and characteristic of
earthquakes expected in the region, and the medical facilities available in any study area. Such
a regional hazard assessment, including "casualty scenarios,” would permit the development of
" specific training programs for medical and rescue personnel as well as the appropriate
~ deployment of medical and rescue equipment in advance of an earthquake disaster.

Because there never are enough rescuers or medical providers in major disasters,
communities vulnerable to earthquakes should establish ongoing programs to teach the public
what to do when an earthquake occurs, such as first aid education, basic rescue training, fire
drills. Simulation exercises can be carried out jointly by volunteer groups, local fire brigades,
and hospitals. -This training also might help to improve bystanders' responses during everyday
emergencies.

Early Rapid Assessment of the EérthQuake's Impact

Because rapid rescue of trapped victims and prompt treatment of those with life-

- threatening injuries can improve their outcome, early rapid assessment of the extent of damage

and injuries is needed to help mobilize resources and direct them to where they are most
needed. Unfortunately, the very factors likely to cause large numbers of injuries are also
likely to disrupt communications and transportation and to damage medical-care facilities.
Public health officials need to establish in advance how the affected areas will be surveyed.

.Search and Rescue

People trapped in the rubble will die if they are not rescued and given medical
treatment. To maximize trapped victims' chances of survival, search-and-rescue teams must
respond rapidly after a building collapses. Studies of the 1980 earthquake in Campania-
Irpinia, Italy, the 1976 earthquake in Tangshan, China, the 1988 earthquake in Armenia, and
the 1990 earthquake in the Philippines show that the proportion of trapped people found alive
declined as the duration of entrapment increased. In the Italian study, a survey of 3,619
survivors showed 1) that 93% of those who were trapped and survived were extricated within
the first 24 hours and 2) that 95% of the deaths recorded occurred while the victims were still
trapped in rubble. Estimates of the survivability of victims buried under collapsed earthen
~buildings in Turkey and China indicate that within 2 to 6 hours less than 50% of those buried



are still alive. Although we cannot determine whether a trapped person died immediately or
- survived for some time under the debris, we can safely assume that more people would be
saved if they were extricated sooner. As suggested by these data, teams with specialized
-expertise in areas such as search and rescue and on-site resuscitation and medical first aid
arriving more than a couple of days after an earthquake's impact are unlikely to make much
d1fference in the overall death toll of a large earthquake.

With the exception of personnel from countries in close geographical proximity,
foreign assistance usually arrives after the local community has already engaged in much of
the rescue activity. For example, in southern Italy, in 1980, 90% of the survivors of an
earthquake were extricated by untrained, uninjured survivors who used their bare hands and
~ simple tools such as shovels and axes. Following the 1976 Tangshan earthquake, about
200,000 to 300,000 entrapped people crawled out of the debris on their own and went on to
rescue others. They became the backborne of the rescue teams, and it was to their credit that
more than 80% of those buried under the debris were rescued. Thus, lifesaving efforts in a
stricken community rely heavily on the capabilities of relatively uninjured survivors, including
untrained volunteers, as well as those of local firefighters and other relevant professionals.

- This does not mean that people who were dead when they were extricated could not have been
‘saved by a skilled team with sophisticated resources. However, people from the community
clearly play the most important role-in rescue efforts, if they are appropriately prepared

Medical Treatment

Just as speed is required for effective search and extrication, it is also essential for
effective emergency medical services: the greatest demand occurs within the first 24 hours.
Ideally, "disaster medicine" (medical care for victims of disaster) would include immediate
life-supporting first aid (LSFA), advanced trauma life support (ATLS), resuscitative surgery,

field analgesia and anesthesia, resuscitative engineering (search and rescue techmnology), and .
intensive care. Unconscious patients with either upper airway obstruction or inhalation injury
or any patients with correctable hypovolemia resulting from hemorrhage or burns would be
especially likely to benefit from early medical intervention. Safar, studying the 1980
earthquake in Italy, concluded that 25% to 50% of victims who were injured and died sIowly
could have been saved if life- savmg first aid had been rendered immediately.

Data from the 1976 earthquake in Guatemala, the 1985 Mexico City earthquake, the
1988 Armenian earthquake, and the 1992 earthquake in Egypt showed that injured people
usually seek emergency medical attention only during the first 3 to 5 days following the
earthquake, after which hospital case-mix patterns return almost to normal. From Day 6
onward, the need for emergency medical attention declined rapidly and the majority of the
wounded required only ambulatory medical attention—indicating that specialized field hospitals
that arrive 1 week or more after an earthquake are generally too late to help during the
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emergency phase. Following the 1992 earthquake in Egypt, nearly 70% of all patients with
carthquake-related injuries were admitted within the first 36 hours after this earthquake.

The medical and public health impact of a severe carthquake may well be compounded
by significant damage to medical facilities, hospitals, clinics and supply stores within the
affected area. In the worst-case scenario, a hospital building may itself be damaged by the
- earthquake, and the hospital staff may have to continue emergency treatment without using the
buildings. For example, on January 17, 1994, at 4:31 AM Pacific Standard Time, an
earthquake registering 6.8 on the Richter scale occurred in a previously unrecognized fault in
Los Angeles County's San Fernando Valley, killing at least 60 people. The earthquake caused
considerable damage to health facilities and significant health service disruption. Immediately
after the shaking stopped, structural and nonstructural damage forced several hospitals to
evacuate patients and move operations outside. Structural damage forced several older
hospitals and medical buildings to cease or reduce operations. During the 1985 Mexico City
earthquake, which killed an estimated 7,000 people, a total of 4,397 hospital beds were lost--
about one in four of those available in the metropolitan Mexico City area. Hospital emergency
.plans in earthquake areas should provide for the contingency of evacuating patients from the
wards; safely removing critical equipment from operating theaters, radiology departments, and
other parts of the hospital; and re-establishing routine patient-care services. ’ '

SUMMARY

A major earthquake in a major urban area ranks as the largest potential natural disaster
for highly seismic parts of the world. Most of what can be done to mitigate injuries must be
done before an earthquake occurs. Researchers have identified a number of potentially
important risk factors for injuries associated (either directly or indirectly) with earthquakes.
Because structural collapse is the single greatest risk factor, priority should be given to seismic
safety in land-use planning and in the design and construction of safer buildings.

The integration of epidemiologic studies with those of other disciplines such as
engineering, architecture, the social sciences and other medical sciences is essential for
improved understanding of injuries following carthquakes. Better epidemiologic knowledge of
tisk factors for death and the type of injuries and illnesses caused by earthquakes is clearly an
essential requirement for determining what relief supplies, equipment, and personnel are

- needed to respond effectively to earthquakes. ' '

Strengthening communities' self-reliance in disaster preparedness is the most frujtful
way to improve the effectiveness of relief operations. In disaster-prone areas, training and
education in basic first aid and rescue methods should be an integral part of any community
- preparedness program. Unfortunately, because of the relatively long time periods between
major earthquakes, the public health community faces a special challenge in effectively.



- communicating the hazards posed by potential earthquakes and the necessity to plan and take
action before an earthquake occurs. .
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Abétract.of the talk of
Dr Roman L. Kintanar

Introduction -

Greetings from the disaster workers in the Philippines.

Greetings also from the STC, IDNDR which met in Paris last week and the wish of
the IDNDR secretariat and the members of STC from all over the world that this symposium
be a success.

My initiation into the field of Natural Disaster

Let me recall my unforzettable initiation into the field of natural disaster, This was on
April 1, 1955, or forty one years ago, when a large magnitude earthquake occurred in Lanao
Province, Isiand of Mmdanao in the Philippines.

My experience of seeing hundreds upon hundreds of casualties was an experience
never to be forgotten.

The Beginning of the IDNDR

It was the horror of earthquake disaster that first brought about the idea of an IDNDR.
In a meeting of the International Earthquake Association Dr Frank Press of the United States
Academy of Sciences proposed international action to mitigate earthquake disaster. This was
later expanded to include other natural disasters in the proclamation of the International
Decade for Natural Disaster Reduction (IDNDR)

Project ‘RADIUS’ of the IDNDR Secretariat

The IDNDR Secretariat launched the RADIUS project in 1996 to realize the concept
of the IDNDR and the “Yokohama Strategy and Plan of Action”. It aims to promote
worldwide activities for reduction of seismic disaster in urban areas, particularly in
developing countries. The project will develop common methodologies for seismic risk
assessment of the urban areas in order to raise public awareness and provide directions for
disaster mitigation.

. A Personal Earthquake Drill

An appeal to every individual to consider and clanfy in his own mind what action he
~should take in case of a strong earthquake to minimize physical injuries.

Looking into the Future

It is now time to consolidate all natural disaster reduction activities and link them
firmly with economic and social development and environmental protection to reinforce the
goal of sustamable development.

The national and regional groups must prepare to assume all responsibilities on

natural disaster mitigation after the end of the IDNDR and into the 21st century.
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Health Implications of Earthquakes: Physical and Emotional Injuries During
and After the Northridge Earthquake

Linda B. Bourque, Ph.D., Deborah Davenport, M.S., RN, P.HN.,, Jess F.
Kraus, Ph.D., Maya Mahue, M.S., Loc Nguyen, M.P.H., M.S.W., Corinne
Peek-Asa, Ph.D., Mitchell Saruwatari, M.P.H., Kimberly L. Shoaf, M.P.H.,
Billie Weiss, M.P.H. - '

'BACKGROUND |

The number and severity of physical injuries that oecur following earthquake have been
hypothesized to differ with the magnitude of the earthquake, proximity to the epicenter, soil
conditions, characteristics of buildings and other man-made structures, density and distribution of
population, environmental conditions, location and behavior of people, level of preparedness, time
of day, day of the week, Season, opportunity for waming, and socioeconomic resources available in
the community. To date, most studies of injury and earthquakes have depended on " . . . crude
estimates based on superficial observations of limited technical and statistical validity” (1; p- 260).
As a result, the data obtained could over-represent more serious injuries and those that come to the
attention of an official or relief worker.

Following the Northridge earthquake of January 17, 1994, a consortium of researchers
conducted a comprehensive set of interconnected studies to more accurately count and assess the
severity of physical and emotional injuries attributable to the earthquake. Data reported in this paper
are drawn from six sources: coroners reports, hospital admission records, hospital €IMETZency room
records, and three telephone surveys of Los Angeles County residents. :

METHODOLOGY
Casualties and severe infuries

To estimate the casualties and severe injuries related to the Northridge Earthquake, coroners'
reports and in-patient medical records were reviewed for the month of J anuary 1994. A case was
defined as an individual killed or severely injured due to activity related to the earthquake, such as
building collapse, structural damage, injuries caused by moving fumniture, '
 equipment failure and clean-up processes. ) '

Fatalities were identified by the Los Angeles County Coroner's Office. Severe injuries were
identified by contacting 79 large hospitals and reviewing the records of 17 hospitals that reported
having at least one earthquake-related admission . As of September 1996, 1,197 records of nonfatal
injuries and 63 autopsies were reviewed. . :



Injuries presentz'hg to emergency rooms

Emergency Department (ED) logs do not indicate whether an injury is or is not earthquake
related. Thus, to estimate whether the number and type of ED injuries increased and changed in the
aftermath of the earthquake, the emergency room logs of nine hospitals were abstracted for the
months of January 1992, January 1993 and January 1994. To the extent that the number and types’
of injuries increased after J anuary 17, 19594, differences are attributed to the earthquake.

‘To estimate the valldlty of the emergency room logs 10% of the ED medical records were
randomly selected for abstraction. In two hospitals, the medical records for all the i injuries occurring
-after January 17, 1994 were abstracted.

Community surveys

Three probabilities proportionate to size (pps) samples of Los Angeles County residents were

selected using random-digit dialing (rdd) procedures: 506 between August and December 1994: 96

between April and June 1995; and. 1,247 between September and June 1996. All three interviews

were conducted by telephone and all respondents were asked if they were physically or emotionally

“injured as a result of the earthquake. Two standardized measures of psychological dlstress were
administered as part of the first and third surveys

RESULTS
Casualties and severe injuries

Of the 63 earthquake-related deaths identified by the coroner, 59% (N = 37) were. due to
injuries; the others were cardiovascular events that occurred during or in the aftermath of the
earthquake. As of September 1996, 92 earthquake-related, injured, hospital admissions, or 15% of
all injury admissions between January 17 and 31, 1994, had been identified. The records of four
hospitals remain under review. Injuries presenting to emergency rooms Of 66,211 visits to
emergency departments, 30,730 occurred between January 17 and January 31, 1994; 11,862 (18%)
0f 66,211 were categorized as injury visits. Non-specific visits for depression and back pain were
categorized as injuries if the emergency department log data was obtained electronically. The
number of injuries during the index period (January 17-31, 1994) increased significantly over the
two baseline periods: 5,055 in 1994 versus 3,381 in 1993 (p <.05) and 3,426 in 1992 (p <.05). The
number of injury visits increased in all but one managed care facility, but the ratio of injury visits
to non-injury visits remained relatively constant over time for all facilities in this study.

-Community surveys
A total of 151 (8.2%) persons across the three community samples reported physical injuries 7
with 8.3% (n = 42) in the first sample reporting injuries, 7.3% (n = 7) in the second sample, and

8.2% (n=102) in the third sample. Eleven percent of those reporting physical injuries sought care,

2
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with the sources of care being equally divided between hospitals, clinics and private physicians, and
other sources of care (e.g., Red Cross, friends, ete.).

Substantially more respondents reported being "emotionally injured:" 36% (n=181) in the
first sample, 35% (n = 34) in the second sample, and 32% (n = 403) in the third sample. Ten percent
of those reporting emotional injuries sought care but the emotional injuries did not reach clinical
levels of psychological disability as measured using standard measures of psychological distress.

CONCLUSIONS

In a densely populated developed area (California) with some of the most seismologically
sophisticated building standards in the world, the number of casualties directly attributable to
structural failure after a magnitude 6.6 earthquake which occurred at 4:31 AM in the moming was
remarkably low. The number of injuries which required hospitalization, while occurring at a ratio
of between 3:1 and 4:1 to casualties was similarly low. However, when data on less severe injuries
is extrapolated to the entire population of Los Angeles County, we conclude that some 240,000
persons experienced at least a minor injury with 30,000 of those persons seeking formal or informal
medical care. While casualties were clearly associated with building or structural failure, it is less
clear that the occurrence and severity of injuries is directly correlated with structural damage. The
decision to seek care for less severe injuries and emotional distress appears to be correlated with
factors other than structural damage. '

Had this earthquake occurred during business hours, we hypothesize that the number of
~ casualties and severe injuries would be increased but that the ratio of severe injuries to casualties
would remain constant. We suggest that the number of minor injuries experienced would remain
constant regardless of the time of day. '

REFERENCES

1. Noji, E., The 1988 earthquake in Soviet Armenia: Implications for
earthquake preparedness, Disasters, 13, 3, 255-262 (1989).
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Mr Masao Miyvakawa

An Overview of the'Earthquake Insurance System in Japan

Fire insurance in Japan does not cover claims for property
damaged, buried, swept away or burned down resulting from
earthquakes,.tidal waves or volcanic eruptions. It is difficult
to forecast losSeS from earthquakes in’ any single year.
Earthquake losses do not fit well with the law of large ﬁumbers,
the .Prerequisite to non-life insurance, since generations
- separate major earthquakes, ‘the biggest of whiéh have the
petential to cause immeasurable losses and Qipe out the insurer.
Therefore, in order to assure protection, earthquake insurance

has to be taken out in conjunction with fire insurance.

<HISTORICAL BACKGROUND> _
Japan is one of the world's major countries in terms of
earthquake. However,  althcugh the necessity of earthquake
insurance has . long been emphasized and advocated, «certain
technical  barriers Have made it difficult for insurance
companies to cover earthquake losses. On September 1, 1923, a
big earthquake hit the Kanto area, causing tremendous damage.
Fires that broke out after the quake destroyed much of Tokyo and
.}YOkohama cities. Thie earthquake is called "The Great Kanto
Earthquake“, rekindled heated debate on tﬁe issue of earthquake
insurance. The government analyzed the situations at home and
abroad Qisfa—vis state—run insurence; and collected data on
earthquake insuranee. However, the project again failed tp
crystalize into legislation. It was not until a strong
earthquake devastated Niigata and the su}rounding-prefectures on
"June 16, 1964, that opinion was 'once again galvanized into
demanding an earthqgitake insurance system. The Law concerning

Earthquake Insurance was then passed with the aim of

"contributing ‘to the stabilization of the immediate life of

_1._



sufferers”, and an earthguake insurance scheme on .dwelling risks

went into effect with the government as its reinsturer.

<AN OUTLINE OF EARTHQUAKE INSURANCE>

The subject-matter of earthquake ‘insurance is dwelling
"houses and centents. This insurance covers loss of' property
damaged by fire, destruction, being-buried, or being—swept;away,
directly or indirectly as a result of earthquakes, volcanic
eruptions, or tsunami eaused thereby. Losses caused by ensuing
- fires are also covered. Earthquake insurance can not be
contracted by itself; rather, it must be combined with a fire
insurance policy. The amount insurable in earthquake policies
can be set within a range of 30 +to 50 .percent of thet in the
principal fire insurance, but not exceeding 50 million yen for
buildings and 1b million ven fpr contents. Premiums, calculated
by the Property and Casualty Insurance Reting Organization Qf
Japan, are based on the "no-loss and no—profit" principle.
Premiums are calculated in accordance with the same type.of
claims conditions for buildings and househcold property. The
method of loss assessment of household property was, until
~recently, based on the degree of damage to the building;yhowever
dn January 1; 1996, it was changed to take into account the
degree of damage to the household property itself. 1In ‘other
words, loss of houSehold‘property is now assessed independently
of building damageeand is subject to theée same type of claims
conditions as those fer buildings. As a result, the same premium
rates now apply to buildings and household property. Buildingie
claims conditions are divided into two categories: wooden  and
non-wooden. Areas across the country are c13551f1ed into four
Zzones according to the degree of rlsk Insurance premiums are
examined yearly by estimating damages 1likely to be caused

according to the pattern of the 375 major earthquekes that have

—2—



hit -Japan since 1494, Payment of claims is based -on the
following: total loss is paid 100 percent of the sum insured,
half loss is 50 pereeht of the sum insured, and partial loss ig

'.5 percent of the sum insured.,

 <REINSURANCE>

Earthquake insurance on dwelling risks is reinsured by the
o Japaneee government. The .aggregate limit- of indemnity shared
.between,private insurers and the government per one earthquake
was raised from 1,800 billion yen to 3,100 billion yen on
October 19, 1995. Therefore, claims stipulated in a policy are
paid unless the eatthquake is extraordinariiy destructive. If
the total amount of ciaims per earthquake exceeds 3,700 billion
yen, payments will be made on a pro rata basis. This measure is
_inevitable in view of the peculiar ‘nature of earthquake

insurance, for which it is impossible to predict heavy losses.

<CONCLUSION>
The Great Hanshin-Awaji Earthquake that severely hit Kobe
and its wvicinities on January 17, 1995, presented various
problems relating to disaster management in Japan. It also
aroused the public to the necessity of: insurance Covereée

.against natural disasters. The earthquake insurance system has

undergone _considefable changes since its introduction to the -

market, but improvements could still be made in terms of
popularization and ' extent of coverage. The government and
insurance companies are now working on ways to give it some

extra teeth,.



) P Ewls
Aoy, '
WORLD HEALTH _ORGANIZATION "’ 1/‘1/ - ORGANISATION MONDIALE DE LA SANTE

WHO CENTRE FOR HEALTH DEVELOPMENT
Kobe, Japan )

International Symposium on
Earthquakes and People’s Health:
Vulnerability Reduction, Preparedness
and Rehabilitation

Kobe, Japan, 27 - 30 January 1997 , ABS/2.1

2.1 Medico-Sanitary Aftermath of the Disastrous
| | Earthquakes in Russia

- Professor Sergey Goncharov
Director, All-Russian Centre for Disaster Medicine “Zaschita”
- Ministry of Public Health and Medical Industry
Moscow, Russian Federation



Medico-Sanitary Aftermath of the Disastrous Earthquakes in Russia.

Goncharov S. F.

Earthquakes are among the most dangerous natural calamities. Earthquakes’ victims
make up about 60% of the total amount of natural calamities victims.

Of all the numerous investigations of the earthquakes problems the main laws of
forming medical aftereffects and structure of sanitary losses in the earthquake area remained
practically unstudied till the present.

We studied medico-sanitary aftermath of earthquakes in 2560 variants of different
conditions (an earthquake intensity, character of the towns construction, employment of the
L al

- population, character of the population location at the moment of an earthquake (outdoors, in
- the buildings of different types) and the time of relief operations).

Medico-sanitary aftereffects of an earthquake are determined basically by the appearance,
practically at the same moment, of the large amount of affected persons with traumatic
injuries. The value and structure of the losses among population depend on the earthquake
intensity and the character of the population location. Using mentioned methods we got the

- comprehensive pattern of the losses among population at the moment of an earthquake and
revealed the numbers of laws determining the losses value. The indices of the sanitary losses
-at the location of up to 100% of the population in the buildings are given dependmg on the
earthquake tremors and time of rescue operations. Thus at an earthquake of magnitude 9 and
terms of rescue operations of 3, 6'and 10 days; the sanitary losses are decreased by 3,4 and
6% correspondingly due to the death of the part of injured persons and at an earthquake of
magnitude 11 - by 14, 18 and 32%. It is determined that of the whole amount of people
found themselves under debris 50 - 55% die during the first three days. This fact must be
taken into consideration while improving emergency rescue system. Received calculated data
on the losses among population on the main positions coincide with the actual data referring
to the recent earthquakes, for example in Spitak and Neftegorsk.

It is ascertained that trauma’s localization and character depend little on the types of
the settlements, variants of their construction. With the increase of an earthquake intensity
- the specific weight of the spinal and pelvis traumas is increased. If to compare an earthquake
with magnitude 10 with an earthquake with magnitude 6 - the specific weight of the head’ s
traumas with the bones injuries is increased more than 5 times; chest traumas with the bones
injuries - almost 3 times; abdomen traumas with internal organs injuries - 5 times;
extremities traumas with bones injuries - almost 3 times and crush syndrome - more than 5
times.

The proposed methods of forecasting medico-sanitary aftermath are recommended for
the specialists of other countries at beforehand planning and effective control over medical
resourses and manpower during earthquakes.
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- 2.2 Maintenance of Medical Readiness in Reaction
. to Earthquakes in the Far East of Russia
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Deputy Director, Far-Eastern Regional Urgent Medical Care Centre
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Russia )
Far-castern regional urgent medical care centre
- Kravez A.V., Astachov V.A.

¢ Mamtenance of readiness medwal reactions on medical
consequcnces of ca.rthquakes on Far East ”

ar-Easter the region - eastern borderland of Russia is a part the Pacific belt -

* of dangerous carthquakes, as Japan and other countries Asian-Pacific of region.

On Far East there are the earthquakes by intensity force 9-12.

_ The special fisical-geographical and social-economic conditions of Far East
influence medical consequences of carthquakes.

In tumn medical consequences of earthquakes, each the influence to actions
of forces and means of a service of medicine of accidents of region and subjects of
federation of Far Bast renders. | -

The most complex there are the consequences of earthque.ke on a peninsula
Kamchatka. The size of sanitary losses can reach 10-15 thousands the person,
from which 65-73 % will have combined defeats woundeds. Thus quantity both -
specific weight of sanitary and irrevocable losses will depend on t:mc of deys and
character zacTpoifxu of occupied items.

‘The aggravation of conditions of life-support will cause growth intestinal of
infections and natur-aercal of diseases. h

For duly medical reaction on consequences of eaxthuakes in Russia and on
Far East 1s created and All-Russia service of medicine of accidents, called to
supply readiness of forces and means of a medical service to actions on liquidation
- of medical consequences of earthquakes, acts. The service of medicine of diaster
(DMS) is functional structure of Uniform Russian system of the prevention and
liquidation of extreme situations (RSD). DMS has shown the efficiency at

. earthquake in Neftegorsk, where was retummed to work 72,6% acting on treatment;

has died - 11% and have received physical inability - 16,3% from among
* evacuated in medical establishments.

Construction and the functioning Far-East of a regiona! level DMS is based
to fulfilment of a numbe of pnnc1plcs major of which are:

o Recognition by a basis of a service of medicine of accidents of its temtonall |
level, 1.e. level of the subject of federation;

~+ Application st organization of mcdlcal maintenance of hqmdn.hon of
- consequences of earthquake of system “stagend of treatment struck with them
cvacuafion on putpose”; :
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Earthquake in Latin America

The role of cities in disaster management
Paper prepared by Jean Luc Poncelet

for the International symposium on Earthquakes and People’s Health
27-30 January 1997, Kobe, Japan '

ABSTRACT: Latin American countries and especially large cities have been
badly affected by hazards such as earthquakes. The region passed through three major
disaster management phases: response, preparedness and mitigation. There are some
indications that with the declaration of the International Decade for Natural Disaster °
Reduction in 1990, the last Hanshin earthquake in 1994, and a better acceptance that it
is the humans who increase the vulnerability of society, we are in transition toward a
new disaster management period characterized by a more integrated and integral
vision of disaster management. However, disaster management is relatively new and
has been seen from a national and central point of view, reasons why it has frequently
failed to respond to large city requirements. Cities need to be more directly and
strongly involved in disaster management.

This paper focuses on Latin America, from Mexico to Chile and Argentina,
countries which are the most exposed to earthquakes. Canada and the USA are also at
high risk but are not included, as they have a very different disaster management
approach. :

There are 24 cities in Latin America with more than 1 million inhabitants and
 eight with more than 8 million. These numbers are growing every year, and its is
estimated that by the next century, more than 66 % of Latin America’s population will
live in urban areas.

Over the last 25 years, it has been estimated that over 3 million people have
been affected by natural disasters, billions of dollars have been lost®. Table 1
identifies the principal earthquakes between 1970 and 1992.

YEAR COUNTRY NO. OF DEATHS | ESTIMATED NO. OF

‘ REPORTED AFFECTED PEOPLE

1970 Peru 67,000 3,139,000
1972 Nicaragua 10,000 . 400,000
1976 Guatemala 23,000 1,200,000
‘h1982 Mexico 1,770 60,000
1985 Chile 180 1,000,000
1985 Mexico ‘ 10,000 60,000
1985 Colombia volcer. - 23,000 200,000
1986 El Salvador ’ 1,100 ' 500,000
1987 Ecuador ' 300 150,000
(11920 Peru 21 ~ 130,000
1991 Costa Rica 51 19,700
1992 Nicaragua Tsun. 116 : : 13500

" Jean Luc Poncelet, MD, MPH. Head of the Disaster Management Program for South America-
PAHO/WHO. o
¥ Significant disastersworldwide. From 1900. OFDA
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2.4 Ac.ute Diseases During and After
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ORGANIZATIONAL MEASURES IN THE SYSTEM OF

EMERGENCY MEDICAL CARE IN DISATERS AND

CATASTROPHIES
A.M.Minassyan - Chiairman of Emergency Medical Scientific Center, city of

Yerevan, Republic of Armenia

Chief of Emcrgency school, National Institute of Ilealth, Ph.D., Professor.

\Sum'mnry.

Scientifically founded ﬁnd efficicnt organization of emergency _mcd;;caI care in
the centers of disasters aﬁd catastrophes is considered to be a decisive factor
in struggle for lives of victims.

' During the first hour of disastcr outbncak, the three phase of disaster medicine
management tﬁ:inf ha organized because of diffioultios nrising in
prognosticating the number of victims and causaliﬂes..Aﬂzr carrying out
situatidﬁa] evaluatiqn, i'l‘mtcgrat_ion of the second and the third phases of
management is 'Ipossiblcj:. Thq first two phases of disaster medicine

- management arc implemented by the eflorts of the Disaster Committee of the

Ministry of Health of Armenia.



Currently, organizational structure of disaster medicine service in Armenia

can be represented in three levels.
* For activation and real functioning of disaster medicine in Armenia it is

necessary to takc concrete organizational measures.

Scienti_ﬁca]ly founded and efficient organization of emergency medical care in
the centers of disasters and caiastrophc's is consfdered to be a decisive factor
in strugglie for lives of victims. Complex conditions of eliminating
~consequences of extreme situations, which r&quirc Spebial forms and methods
'qu work of medical stuff and rcscue teams, give state significance of the
- present branch of medical science. In all republics of the former USSR
provision of emergency medical care during the disasters was the
rcsﬁonsibi!ity of the medical of the civil- defense w!ﬁch failed in practice. This
became pzirticu]afly clear after Cl_xemdbyl Nuclear Power Stalim: acuident and
- Spitak earthquake in Armenia in 1988, shorily after whi'cl_a conuniliees for

extreme situations were set up.

With a view to developing an efficient structure of disaster medicine and

modeling the acﬁvity of the activity of this service in local disaster conditions,



study of archive materials of Spitak earthquake was carmried out which

allowed to reveal the main directions of disastcr medicine in Atmenia,

These directions are:

1. provision of qualified medical care and maxffnum approaching of

specialized care lo disaster zones;

2. coordinated work of emergency teams with accidont-restoration and
réscue sérvices;

‘3. use of gpecialized auto and air trnnsﬁort in cvacuating causalities fo multi-
typed ll_osﬁitals; |

4. medical ibstitutions planned differentiation which are in a position of
delive;- specialized medical care indigating those in-stitutior;s which can be

reprofiled into specialized hospitals in the shortest periods.

Currently, brgalﬁzationai struoture of disaster medicine scrviqc in Armenia
can be¢ represented in three levels. |
This is fcdcral level/ Guvemmgnt of the Republic of Armenia, State for
Extreme Situﬁtions, Ministry of defence and Ministry of Health of Ai‘menia/, _ |
‘Disaster Coumnillee of Miﬁistry of Health of Armenia and emergency

system,



Mahagcmcnt of disaster hycdicinc structure in the system of the Ministry of
health of Anmenia can have three phase organization:

1. Oggag‘ggﬁonal-.methggo!ogigg! phase.

n this stage the whole activity of disast.cr medicine in controlling the

sequences of accidents and disasters is systematized.

yhase.

The most actual in territorially spread disasters. It perforns control over the
process of eliminating consequences of disaster. 1t fanctions under the
" guidance of organizational-methodological phase.

3, Primary .phase, / worléing bodics who perform definite functions in

extreme situations directly in the places of disaster./ 1t is created in all

kind of mass accidents and disasters.

During the first hour of disaster outbreak, the three phasc of disaster uzcdiciuc.
managcmeni; must be organized. because of difficulties arising | in
prognosticating the number of victims and causalitics, After carrying out
| situational evaluation, integration of the second and the third phases of

management is possible. The first two phases of disaster medicine



management are implemented by the eflorts of the Disaster Committes of the

Ministry of llealth of Armenia.

Let’s review the activity of disastar medicine
1. inimediate transportation / automobiles, aircraft/ of victims to sp,coiélizcd
centers of disuster medieine.
2. in the center of distraction and nearly situated medical institutions there
. must be proirided qualified medical care from the side of local and arrived

medical stafl.

w

. the most mobilc parts - staff of ambulance station of the city of Yerevan
and of nearly siluated regions of calamity arrive at the place of incident

together with medical teams of quick reaction.

Thg analysis of theorctic investigations curricd out by us according lLo the
condition of material and technical basis of the health care of Yerevan and the
whole Republic, df data. of numerous studies in the ficld of eliminating
medical conscducnccs of disaster/including Spitak earthquake in 1988 in
‘Armenia/, and also taking into account the risk factors charactenistic for

Armenia, bringing to the conclusion that almost all big catastrophes and



natural disasters will be accompanicd by numerous causalities. In this
connection the models 'suggcstcd by us on the structure of disaster medicine
are maximum acceptable in the condition of Jocal, territorially limited

disasters.

For activation and real functioning of disasier medicine in Annenia it is

nceessary o teke concrete organizational measures.

It is expedient to recommend the lcadcrshi;) of the Ministry of Health of |
Armenia and the State Disaster Committee:
o to §onsidcr the suggested structure and concepﬁla] approaches of disaster
medicine, and in case of nocossity to submit to the Government of the -
. Republic of Armenia; - |
+ to dcvelop and intcgratg the emergency services with rescﬁe éervice, civil
- defiance services on the basis of Emergency Medical Scientific Center and
‘other ambulmlc;c stations of Yereyan and the Republic;
e {0 carry out special reme.rgcncy cﬁre fraim'ng coﬁrsus with the rescue teams, -
poli'ce. and mulitary;

* to teach ambulance station staff the main skills of rescue works;



lo urgauize infurmation (echnical center of disaster med_'l'.cinc in the
Emergency Medsjcal Scientific Center;

to facilitate the ’dcvclopmcnt of thc matcrial technical basis and. further
expansion of leading surgioal insﬁ'tutioﬁs of Anmenia, spccialized centers
of disaster; |

1;6 create untouchable reserve of equipment, medical instrumentation,
apparatus at the plarméd- Disaster Committce of tl-lc Ministry of IHealth of
Armenia and in6—8 geographic regions of Armenia with a view to oﬁcratc
béginning of qualified and specia]iz'ed_ care on the spots;

in generalizing the experiencg of \;rork of Emergency Mecdical scientific
Center 10 organize evacotringing medical stations in -airports of the.
Republic with a view to activating in casc of necessity;

analyzing the guestions un increase of effectiveness of transportation of
causa.liﬁes, for a full organization of the process of qualified medical care,
to recommend correspondivg state siructurcs to provide in casc of
necessily with Sanilm‘y.cquipmcnt ol air and rdi.lway hﬁnsport'for a quick |

medical reprofiling of the latter;



¢ {0 carry out advanced physicians training in general profile in the leading
specialized centers of the Republic on pre-hospital e’mergéncy care and

trauma emergency medical care.

o further development of scientific-research links with leading medical

centers of CIS countries and of the world which are involved in the work
on studying the problems of._ extreme medical care and disasters and
catastrophes, Organization of immediate practical and operative contacls
between the specialized centers of Yerevan ﬁ;r the cases of disasters and

big surgical centers of CIS.
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~ ACUTE DISEASES DURING AND AFTER THE GREAT HANSHIN EARTHQUAKE
| Kiyoshi Tatemichi, M.D.
Emergency_Department‘
Kobe City General Hospital

The Kobe City General Hospital Department of Emergency is
the only third class trauma  and medical center in Kobe
{population of 1.4 million).

Before the earthquake more than 3000 people with trauma
or acuté diseases‘had been admitted annually. About 1/3 of all
serious cases generated in the whole ciﬁy were transported to
this center. |

The hospital has 1,000 beds. It was severely curtailed
in its function through destruction of various apparatus,
_lifeline disconnection and restriction of  access to the
hospital by the damaged bfidge which is the only way to the
artificial island where the hospital was built.

Utilising the remainingl function, 137 patients were
treated including 6 surgeries~during the first week and 475
patients were within ‘a. month. These 475  patients could be
divided into 333 with acute diseases and 142 with trauma.

This paper aims to analyze the acute diseases in the
phase during and after the earthquake compared with the data

in an ordinary month before the disaster. -

1.Classification and incidence

In the phase during and just after the disaster
respiratory disease was the most frequent, with 24 patients in
the first week , 28 in the second and total 106 within 4
weeks. Cardiac cases were T8'in‘the first week, 20 in the
next and total 68 within 4 weeks. Digestive cases were 0 in
the first week, 13 in the next, 17 in the third and 26 in the
4th week, for a total of 56 within 4 weeks.

Early appearance of respiratory disease,followed by
cardiac problems and late incréase of digestive illness seems

a significant tendency.



2. Comparison of incidence before and after the earthquake

Mean menthly number of the cases 1in each disease ffom
July to November(S‘ months), 1994 were respiratory 22.4,
cardiac 19.8, digestive 27 2 and acute diseases of the central .
nervous system 17.8 cases. ‘

Compared with previous numbers, each didease after
disaster has a larger number; respiratory disease 4.7 timés,
cardiac 3.67times and digestive 2.7 times.

Ceoncerning acute disease of thé central nervous system, a
smaller incidence was noticed during and after the disaster by
5 to 18(0.2) . | |
3. Distribution of the diseases

| 1} Out of 106 respiratory cases there were pneumonitis
in 36(34%), asthma in 18(17%), lung cancer in 12(11%) and
others within a menth after disaster.
Eleven patients died; 6 pneumonias, 4 lung cancers angd 1
old tuberculosis. o

2) Cardiac cases, total 74, were Congesﬁive heart
failure(CHF) 39 (53%) , angina 11(15%) , myocardial infarction
.9(12 %) and others.

3) Total 67 digestive diseases had liver cirrhosis in
27(40%), gastric wulcer 12(18%), acute hepatitis 4 (6%),
bacterlal enteritis 4(6%), duodenal ulcer 2(3%) and others.

Bleeding from digestive system occurred in 28 cases (42%) .

These digestive disorder followed respiratory and cardiac
disese é little later, starting in the 3rd week with peak in
the 4th week after disaster.

4. Conclusion ,
1) Of main diéeases, after disaster there was a bigger

incidence (4.7 to 2,1 times) compared to before, with the.

exception of the central nervous system (0.2 times). |

2) Respiratory disease appears  early after the



disaster and continues high incidence.
3} There was a significant tendency that digestive
disease appears late in the second week. Acute disease in the

central nervous system had smaller incidence.

5. Lessons learned from the Great Hanshin Earthquake

_ It has been stated in several reports that the most
frequent acute disease after the disaster and leading cause of
~death are respiratory infection.

Coldness, overcrawd and deteriorating sénitafy
conditions in the shelters are the situation befind it.

| The most effective tereatment to acute diseases can be
the control of repiratory infecfion, and the improvement of
its background can cover that of cardiac and digestive
diséases- _

Destroyed accéss to the hospital by road collapses and
damaged bridge ‘and absolute shortage of information by
~disruption of telecommunication system made the remained
faculties of the héspitalIUSeless. )

The decreased works of hospital  were mainly' from
shutdown of 1life 1lines, especially of water supply, and
.succeeding disfunction of equipments including repirator.

It is also a regretful fact that we did not have

disaster management plan and effective command system.

6. Impfo?ements after the experience of disaster

Respiratory diseases will be well controlled by
comfortable shelters with enough sanitary spaces, protection
from coldness and relief materials. '

Introduction of the helicopter as transportation system,
Strong hospital with anti-quake equipment and elastic
.lifelines, a tunnel under the sea.as another access to the
hospital and effective disaster management plan, some are
“already implemented and some still on a plan, are expected to

help the fight against acute diseases in the future.
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URBAN EARTHQAUKE MASTERPLANS, LOGISTICS SOCIAL AND HEALTH
ASPECTS

Mustafa Erdik
Bogazici University, Kandilli Observatory and Earthquake Research Institute
Cengelkoy 81220, Istanbul, Turkey

Past events have shown that urban earthquakes can be highly damaging with the potential of
disrupting our lifeline systems and socioeconomic structure, In recent decades earthquake disaster
risks in urban centers increased due to: Aging systems and population; Overcrowding; Havmrr
more values exposed to risk; and especnally for developing countries, , Faulty land-use planmng
and construction; Inadequate infrastructure and services; and Environmental degradation.

In urban centers the seismic risk best portrayed through “Earthquake Damage and Loss
Scenarios”. Earthquake hazard, vulnerabilities and the inventores of the elements exposed to risk
constitute the essential ingredients of the scenarios. “Earthquake Master-plans” represent the
convolution of these scenarios with the appropriate emergency response pIannmg and the risk
mmgatlon strategies,

The assessment of the earthquake hazard entails: Detailed analysis of the past earthquake damage
in elation to the building types and population densities. Probabilistic and deterministic assessmert
of the earthquake hazard in terms of expected accelerations and response spectral levels at the bed-
rock. Preparation of microzonation information in the form of GIS data base to provide
information on ground motion levels, liquefaction, subsidence and landslide susceptibility.

Assessment of the physical vulnerabilities of the building stock in terms of physical damage, loss

- of small businesses and loss of life. Compilation and analytical-empirical assessment of -

vulnerabilities for lifelines and infrastructure in consideration of their physical layout and
redundancies. Investigation of dams, power plants, major chemical and fuel storage tanksin terms
of their primary safety and secondary hazards. Only limited secondary physical vulnerability

models exist for post-earthquake fire, hazardous material release, explosions and water inundation.
‘Current assessment of socio-economic vulnerabilities are associated with large uncertainties.
Casualty vulnerabilities depend on several factors such as: Population per building; Occupancy at
the time of the earthquake; Occupants trapped by collapse and the particularities of the rescue-firs
aid services. Social disruption is measured in quantitative{eg.  number of displaced families)
and qualitative terms. '

In urban areas the Elements at Risk are: Population; Structures; Utilities; Systems and

Socioeconomic activities. Inventories need to be compiled on: Demographic structure for different
times of the day; Building stock and its typlﬁcatlon Lifeline and infrastructure and; Major and
critical facilities.

' The urban earthquake master-plan should address the pre- and co-earthquake disaster risk

mitigation issues. In the pre-disaster phase the risk of urban eathquake disasters can be mitigated
by the reduction of the structural vulnerability, imposition of siting and land-use regulations,
design and construction regulations, public education-awareness programs are betterment of
rescue, first-aid and health services. Specific measures should be considered for secondary
hazards. Pre-earthquake measures that should be implemented in urban centers also include:
Creation and strengthening of programs and organisations; Hazardous material management;



Legislative and regulatory measures; Response readiness: Logistical support; Resource
management and stockpiling; and Mobile command and communication operations.

The emergency activities that should be implemented in urban centers right after an earthquake
disaster include: Emergency rescue, evacuation, transportation and communication; Damage
assessment and demarcation of dangerous buildings; Recovery and disposal of -dead bodies;
Emergency provision of health care, shelter, water, food and utilities; Human response and
information management and; Law enforcement.

In parallel to the increase in urban earthquake risk, we are also getting better armed in assessing
the impact of urban earthquakes and the measures of mitigation. With credible long range loss
predictions the societa) efforts will be concentrated and prioritized to mitigate the earthquake
disasters. What will be needed in the future, is the dissemination of urban earthquake loss
scenarios and master-plans in  understandable formats, in order to increase the awareness of
the public and sensitise the decision makers. Several international institutions, programs and
initiatives, in this regard, shouid act cataiysts. ‘ :
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Stonger comtrol of érection works

w

6 StzndaI&Lzanon of the regulations to thzt they can be compared with sach othcr mdependent of
the safety standard czmsaged by the indrvidnal courmm&s

7 Elaboration of regulations for stmple buildings (low cost housmo)

8 .E'labomnon of regulations for the reinforcement of buildings yet insufficiently designed aeainsr
earthquake |

9 Elaboration of reguiarions for the Tepair of bnildmgs damaged by carthquake

10 Definition and publication of recommendations for the people’s rules of action during and after
carthquake in high seismic regions 7.

Some of the requirements have already been pattly or even cxcellently fulfilled in some
-countn'cs‘- However, tﬂe goal is 10 close the spclc.iﬁc gaps in order to reach ra well-bajageed raﬁonall
standard of safety agamst earchquake world-wide. Of course, the regnlaticns have 1o be rea.hzcd and

- generzlly, this does not work wrthout respccﬁve control.

Auvrthors:

Prof. Dr,-Jng H. P. Walfel, Technical University, Darmstadt FRG
- Dr.-Ing. M. V. Schalk, Authorized Manaser, Woifel Consulting Engineers_ Hochberg, FRG
Dr.-Ing. F. O, Henkel, General Manager, Walfel Consulting Enginecrs, Hachberz FRG



 and include high secondary risks (chemical plaars, NPPs). For the last-named special. regulasions
exist valid for all safety-related parcs of the plaat, while for all other parts the standard resulations
' remainvalid
4.  Eurocode 8
With Eurocode & (ECS) a volminous rcgulaﬁoﬁ is .abom: o be complered covering buﬂdinés,
‘bridges, towers, pylons, silos, tanks as well as foundation and reraining s‘:‘.ructur&srwhich only
excludes plants with high secondary risk such as NPPs, |
I the fumre EC8 shall be released for all EC- and EFTA~conaties and curreatly constinmtzs
th§ ruost volummous and complete earthquake rem:la.non Currently, the date of release cannot be
foresecn In some countries parts of EC8 will be transferred via , National Apphmnon Documents
(NAD)* during the ext few years. The organization of EC8 s briefly described and the procecding

for common building structures is reflected with the standard procedure {cp. (2)).

5.  Prospecx

Expcneuces with the applicanion of the regulations and analyses of earthquake damase result in

enﬁancerhen,ts to the earthquake regulations so that the necessary Spﬁnr in the race me.utiorxe& at the'

beginming ijl be successfil. For that purpose 10 ztem.s are mentioned below:

1 Elaboration of world-wide uniform earthquake maps describing the. imtensity of possible
Mqual;:es in depend;mcc ou the probability of occurrence

2 ‘Complamenraﬁon of ﬁ:c regulations for common buildings by these for 5pécial smzcmrcs '

Compleentzarion of the rcgulations for buildings by such for mechanical msm]janons of s

baildings

4 Consequent ttroduction of controlled energy di_ssipaﬁqn {capacity desien)

Ud



(A) probability of ocaurrence of an earthquake of certain intensity at a site (seismic ha.zard amaivsis)
®) pmbzbﬂity of such fmensiry initating a critical course of cvent (seistmic responsé’ and Fragility
" (C} volzne of loss and damage wﬂil such course of event (consequence analysis)

(B) is controlled by means of earthquake design according to earthquake rules. Evaluating the
measures wken to linit the amount of lesses (C) ;md ming up the comtribution of all mrensites,

from an accepted risk the Intensity of a design carthquake®™ can be drawn.

3. Regulations for Building Structures
In general, regu]zﬁons for commén. bﬁﬂdhlg struclures are olgamzed the same way. The centre pomt
is the load bearing capacity for horizomtal sfaLic Toads appﬁed as inmertia forcss at the so-called
Iuoped masses of 2 building.
F=ap- Qo Cg 2~ 1 - f{2) (2)

The loads result from a basic value 2, , of the ground acceleraﬁo; and mass m per mass poin,
modified by factors @, -..as, aking imto account the different nfluences 1o be considered. Functian
f{lz) describes the dism;buﬁon of the acceleration over the ' structure’s height, which ‘cz.n be
-approximated by a lmear or bi-]in&e: corve or more exactly determined by means of dymamic
agalyses. Factors oy .paztl_‘v intersect and are not included in all regulations in the same conscquence.

At Teast of equal importance for the carthquake design arc constuction regulations, which in

 addition to general regirements control the dissipation of cnergy so that with
- smaller carthquakes no damage occurs
- mednumn @Iﬂ:quakesﬁcdangcremaﬁ:slﬁnimd
- larger carthquakes no collapse occurs
Besides the regulations for comman building structures regulations for special sTuctures are

‘necessary in case these strucmures principally show different behaviour (bridges, ﬁfelinés, dams) or /.



Earthquake Resistance Regulations-
. Preventive Measures for Seismic Disaster Reduction

H.P. Wolfel, M.V. Schalk, F.O. Henkel

-1, Toroduction
For the time being approx. 40 countries dispose of written earthquake regulations.

However, in this cemtury, there has been an increase of loss of hurnan fives and of material
goads, despite such regulations and constant carthquake activities on an average. Obviously, in
‘comsequence of exteaded vulnerability of onr inﬁa;—strucuzre We arc I a race between success of
design against earthquake and, increase of damage poteatial. In the | Jnrernarional Dc;:adc of Natural
Desaster Reducnon (IDNDR)“ all countries world-wide have been called upor by UNOQ 10 undertake
isprint in this race. -

In this race regulations are of particular impoi’l’a.ncel. Purpose of this paper is ro.clébomta this
importance further, to describe the basic conception of the regnlations and theif most Important
inﬂueucés and o judse the a;tual status available. With the world-wide economical and political
'iuterconnecﬁon forming the background preventive measures by means of earthquake design more

and more become a common responsibility requiring internarional co-operation.

2. Seismic Risk and Protection against Earthquake
Ea:ﬂlquakc design serves to limit the sé_i.smic risk to a socially accepiable exlent. There arc thres
Aactors™ to determime the sk

Risk=H*R*C (1)
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Title:Financial Aspects after an Earthquake

. —the Bank's polnt of view ' | 4 R

Rame :Yasuyuki Yasuda
Geaeral Hamager, ¥amsal Brojact Develapment Division

'The Sakura Bank,Limited

-

Sakura Bazk s one of Japan's leading financial fmstitutiens, which holds 3498 hillion of total

assets,530 domestic branches and 4§ overseas gfflces.

In the Kansai Area,ihere the Great Hanshin-Awajl Earthquake accurred on January 17, 1995 5 aut of

our bank's 185 branches,vere completely collapsed and 20 vere serionsly daxaged !ha day vhea the

.ﬂarthquake struck, 119 branches vere uaable to-oper for business due to -the paralyzad electricity aud.‘“"

telecommunication systems But the bank's computer systexs vere safe.Tyo days after,rith rapid-relief

- efforts,ve bad succeeded in putting the bank's electronic banking services fully back.om-line. By
January 23,all branches had been put back into operation. o :

o ™o fact most of our customers had felt much relieved to see the banking facilites restore very

_ quickly,and as the result of that,nmome of our customers had rushed Into our bank offices,since 1t
had restored 1nLo noraal operation.The fact that the building of Xamsai feadquarters In Xobe vas
completely safe,bad also relleved most of the people in the devastated districts,
On Jan. 17,00z bank had established Emerqency Coxzand Centers In the Head Uffice in rokya and in

'the Xansai Eeadquarters and had epacted a series of special measures aixed at the victl:s of the

. devastatlon ia order to assist these people directly.



On the same day,ve had set Up an account to accept contributions of aid zpq began tg collect

' 'donat.ions fronm other customers and bank enplayees.:he_ne}:t day,ve had decilded to provide the vietixs
to be able to aceess to our special_ lov-interest home loans, our Lov-interast financihé for.mil
‘§uas, our émergency disaster-relief ioans for businesses, apd debts Iescheduling o-n éx'Istiug hore and
business loans,In ad_diticn,we had set up 4spécial counters in al] of the xansai—‘arsaf.branches te

-provide loan counselling for these customers in need_.Furthernare,it had chaaén-to'e;‘xexpt custosers

As a leadiﬁg bank in the Rapsaj Area,and especially in Hyogo Prefecture,-saknraf_ﬂ'an_k' bas a clgse
relatianshié with the Eyogo Prefectval Covernment ang the Kobe City Gazemeni.'lt_.ila_'s.suhxitted' 2 :
special proposal ‘for reconstruction to these local.govermments- fn-the- rEgiOn‘:xﬁgéb?‘éffin order to.

prdvidé additio-_ual full-scale support for these recdnsiructiou projects,our bank has. get up the
'Réconstruc_tion Proactiod Department and the Reconstruction Project Deprartxent.-i:;_ one of the
financial institutions which s tied cloéely to 'the_stricken region,ve are dev_ot'ing' gnr'fnll efforts

to help the area achieve recovery proxptly from this disaster apg futare prosperity.l'-'



*

- WORLD HEALTH ORGANIZATION ORGANISATION MONDIALE DE LA SANTE

‘ L‘_.ﬁ(f?\
%
=

WHO CENTRE FOR HEALTH DEVELOPMENT
' Kobe, Japan

International Symposium on
Earthquakes and People’s Health:
Vulnerability Reduction, Preparedness
and Rehabtlltatmn

Kobe, Japan, 27 - 30 January 1997 "~ ABS/3.4

3.4 Safe Hospitals:
‘The Mexican Strategy to Face Natural Hazards

Dr Jorge Oviedo Arce
Dlrector, Programmes of Accident Prevention and Health Care
| in Cases of Disaster, Ministry of Health
Mexico DF, Mexico



Titlé:FlnanﬁiaI Aspects after an Zarthquake

+ —the Bank's polnt of view - : ST

Fame :Yasuyuki Yasuda

General Nanager, Ramsal Project Hevelopment Division

" The §aknra Bank,Linited

-

‘Sakura Bank is one of Japan's leadlng financial institutlnus, vhlch holds 5498 billion of total

assets, 530 domestic branches amd 45 overaeas gffices.

In the Ransai Area,vhere the Great Hanshin-hwajl Earthquake occerred on January 17, 1995 ¥ out of
our bank's 185 branches,were completely collapsed and 20 yere serionsly danaged !ha day vhen the
.narthquake struck,119- branches were unable.to. open- for buslness-dge to- the- paralyxed alectricity and.'
telecoamunication systems.But the bank's-computer systems vere safe.?yo days after,vith rapid relief
efforts,ve had succeeded In putting the bank’s electronic banking servlces fulI] backzon-line. By
January 23, all branches had heen put back inte operation. a

o fact nost of.our customers had felt much relieved to see the banklng facilites restore very
4uickly,and i3 the result of that,nmome of our custoers had rushed into our bamk offices alnce It
had restored inLo normal operation.The fact that the bullding of Xansai Headquarters {n Kobe vas
completely safe,had also relleved most of the people in the devastqted districtgi
'Un'Jan.I7,our bank had established Emergeacy Command Centers in the Eead Uffiéb'idjfokJO‘and in

- the Ramsal Headquarters,and had enmacted a series of special measures ained at the victis of the

- devaitation,in order to assist these people directly.



0n the same day,ve had set Up an account to aceept ;ontrihutions of aid and ﬁejan to cull.ect.

_ donations ffom other customers and bank exployees. the next day,ve bad decided tg provide the victias
to be able to access to our special low-interest howe loans,our lov-interest financih'cj for.slali
§uas, our tnergency disaster-relief loans for htsinesaes,and debts rescheduling on éx'Isfing hoze and
busin:\ess loans.In addition,ve had set up special comnters i all of the Iansaiiaraa".bjranches Itc .
-provide loan counéelling for these customers in need.Purthersors, it had chase‘n. ta'e'iaxpt cuﬁtanérs
from varions service charges,and to offer certain deposit-related conveniences.&opefullj 'the.se '
.;‘"‘*dns had meshed veil vith the gqovermaent's emergency steps and had peep helpfull to fhe

earthquake victing.

-As. a leading bank {1 the Xansai Area,and especially in Hyogo Prefecture, Sakura Bank kas a close

.relationship with the Hyogo Prefectual Geverament and the Xohe City Governsent,It has. gubniited a

- Speclal proposal for reconstruction to these local govermments fn the regioﬂ’.lb%é‘sfé’fj’iﬁ order to. T

provide additional full-scale support for these recomstraction Projects,our bant has. get up the
~Reconstruction Promgtion Departament and the Reconstruction Project Departlent..l?g ane of the
~financlal {nstitutions which 1s tied closely to the stricker reglon,ve are devoting our full efforts

to help the area achieve recovery proaptly from this disaster and future prosper’ity‘:'-'
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Experience from rehabilitation and reconstruction of Skopje after 1963 earthquake

Dr. Dimitar Jurukovski, Professor and Director
Institute of Earthquake Engineering and Engineering Seismology
University "St. Cyril and Methodius”, Skopje, Republic of Macedonia

Abstract

The territory of Macedonia, as well as the Skopje valley, is situated within the Mediterranean seismic
betlt, characterized by very high seismic activity. The 1963 Skopje earthquake struck the city on the
26th of July, early in the morning and it was one of the strongest quakes of its recent history. it was a
shallow earthquake with a hypocentral depth of 5.0 km and a magnitude of 6.2. The epicenter was in
the down town area, where the damage was very high. 7 _

The Skopje city in 1963 had 220.000 inhabitants, and during the earthquake 1070 people
were killed and 3300 were seriously injured. Today, Skopje has 650.000 inhahitants, covering an area
of about 300 square kilometers. ' : '

Before the earthquake, Skopje was characterized by an intensive residential, industrial and
infrastructure construction, In structural designing, the earthquake forces were not considered and all
the structures were designed only for gravity and wind loads. During the pre-earthquake intensive
construction period, buildings of up to four stories were constructed, mostly in brick masonry systemns,
and quite often with a flexible first floor. The higher buildings were constructed in reinforced concrete
frame systems, mainly with frames in one direction only. The conservative construction technclogy did
not enable reaching the required quality of the built-in materials.

‘ ‘The pre-earthquake period is also characterized by a large number of old buildings, some of
which additionally extended by one or two floors without.an adequate strengthening. Having in mind
these pre-earthquake conditions, and considering the size of the released energy, it was obvious why
the city was so seriously damaged. About 76,3 percent of the total number of buildings was either
demalished or heavily damaged, and only 23,7 percent remained undamaged or slightly damaged.
Presented in the table below is the degree of damages on different types of building structures.

Purpose of building Total No. of - Destroyed Heavily damaged Undamaged
: units No. % No. % No. %

Residential buildings - 36578 15302 | 41.0 14194 | 38.8 7082 184
(Apartments) - 7 :
Schools : 54 19 | 35.2 35 64.8 - -
Hospitals 15 - 5 33.3 10 66.7 - -
Social weifare and 49 12 24.5 37 | 755 - .
children's protection :
Public buildings 34 9 26.5 25 73.5 - -
University buildings 10 5 50.0 5 50.0 - -
Cutltural heritage . 42 23 54.0 19 45.2 - -

- Apart from the damage to the above mentioned building categories, the earthquake caused slight or
‘moderate damage to industrial facilities and equipment, fife-line systems, shaops, hotels and
restaurants, workshops, etc. ' '

The rescue operation of injured commenced half an hour after the event, when the decision
was made to establish the first tent camp in the city park, where the emergency headquarters was also
located. Considering the situation with very serious damage to all the medical buildings, total
breakage of telephone and communication systems, traffic roads, reduced supply with water and
food, electric power, etc., and at a temperature of almost 40°C, the organization of all the services for
rescue and elimination of secondary consequences took heavy efforts and was carried out with large
inadequacy. During the first several days about 140000 inhabitants of Skopje were sheltered in tents



1

or dislocated from Skopje, all the population was vaccinated against contentious diseases and several
tent hospitals were estabiished,

Because of the lack of own experience, in 1 - 2 days, initial mternatlonal relief arrived in
Skopje in terms of medicines, medical equipment and personnel, food, materials, etc., and soon after it
arrived assistance in people and mechanization for clearing up of debris. Parallel to the urgent
measures, commenced the process for classification of the structures according to damage level
with participation of experts from Japan, the USA and the European countries. The process for repair
of slightly damaged houses commenced before the beginning of the winter, and one year later the
major part of them was re-repaired. The Skopje experience in the reconstruction of the residential
- buildings stock is very :nterestlng and edifying for many countries exposed to catastrophic
-earthquake effects.

Having paid a rather high price for this disaster and fully aware of the possible consequences
that future earthquakes might cause on the territory of former Yugosiavia, the Gevernment enacted a
decision for application of codes for aseismic design and construction of buildings in 1965. These
codes were being applied until 1880, when improved codes were enacted, and now the Republic of
Macedonia is working on the last version of technical standards whlch should be correlated with the
Eurncodes,

The construction of new buxldlngs after 1870 is characterized by a high quality and safety as a
result of the engagement of the Institute of Earthquake Engineering and Engineering Seismology.
During this period, a very serious quality control of design and construction has been ensured with a
large number of experimental field and laboratory studies and transferring of up to-date achievements
of the earthquake engineering even beyond the requirements of the codes. In the period of the
eighties, a new dynamic testing laboratory, with sophisticated equipment, has been established ai the
Institute,

The Skopje earthquake experience is valuable and it will be critically elaborated in the paper
after the 30 yeartime dlstance :
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Rehabilitation of Earthquake Victims, social and health aspects.
(The Cairo 1992 experience)

Mamdouh Gabr, M.D, F.R.C.P.

Background

" An earthquake of 5.9 Richter hit greater Cairo on 12 October, 1992, affecting six

- governorates, killing 560, injuring 2000 and rendering 25000 families homeless; Ministry of
Health cared for the injured. More than 100 temporary shelters were erected by the Egyptian
Red Crescent (E.R.C) and the government. '

Health in temporary sheiters _
Sanitation: Within three days most camps were supplied with safe running water. E.R.C
supplied containers, soap, refuse disposable bags and household basic utensils. Volunteers
- supervised cleanliness and basic hygienic principles, Ditch latrines were erected to be
replaced by deep latrines within two weeks.

Nutrition: Canned food was distributed during the ﬁrst week. Families were encouraged to
cook their food in camp kitchens thereafter to avoid dependency.

Psychological care and social support: Only few families suffered acute psychological
trauma. Volunteers and professionals offered psychelogical and social support.

Control of infectious disease: There were no out breaks of food, water borme or
respiratory diseases. Scabies was a problem, topical medication was distributed and self
hygiene was emphasized. Anti meningococcal vaccine was given to children 3 - 15 years old.
‘Other health issues: were also addressed (the chronically ill, handicapped, accidents,
violence and occasional sexual assault) through 24 hr. health emergency and referral service.

Resettlement:

The government successfully .resettled homeless families in four settlement areas where
modest apartment houses were originally built for newly wed couples but lacked basic
 infrastructure. This was completed within three months.

The urban development project for earthquake victims at EI-Nahda:

- A comprehensive social and health project was carried by E.R.C. and UNICEF in the largest
settlement area “El-Nahda” which housed more than 18000 families that came from four
governorates. '

Preproject Survey

The National Institute of Sociology survey indicated the severity of the socio-economic
problems; 52% of the families had a monthly income less than $60; 25% of the families were
female single headed; 44% of the population were illiterate (51.6% females and 36.4%
males). The elderly represented 5.4% of the populanon 40% of the population was under 18
years old. :



Infrastructure: All houses had clean water and sewage disposal. Water supply was doubled
after one year. Main roads were paved. Two telephones and four buses started communication
and transportation services. These were later increased. A handful- of policemen were
responsible for security. A police unit was later established. More than 150 shops were rent to
the new inhabitants and three open markets were established. Three primary schools started
- functioning within six months. Two higher schools were later built. One governmental health
unit with 24 hr emergency services and an ambulance was opened. E.R.C. built a new socijal
- health complex after one year. Several private clinics and pharmacies were later opened.

Health: Health problems were present in 7.4%, commonest were rheumatic disorders and
chest allergy. Handicapped represented 2.4%. Six handicaps were earthquake related.

Social and psychological situation: Inhabitation had several common problems. They
were uprooted from their communities, many lost their source on income. They shared similar
types of anxieties regarding identity and future. There was little evidence of traumatic stress
.disorders characteristic of the disaster syndrome. Almost all survivors belonged to a deprived
social class that was originally living under chromc stress and who have strong faith in
destiny and fate acceptance.

Objective:

Develop a sense of belonging, integration in the society and a productive life. Carry out
cultural, recreational and communal activities to bridge the gaps of alienation and anonymity.
Help the people define their problems and find relevant solutions through self efforts
- In cooperation with government.
Improve the standard of living through: creation of job opportunities, combanng
1111teracy, promoting better health, nutrition, social and environmental situation.

Implementation:

Community network: community leaders at different levels were elected. Joint government
community committees were established.

Education, cultural and sport activities: Youth women, children, elderly clubs and
literacy classes.

Creating job opportunities: Vocational and re-educational programs. _

Health and nutritional activities: An elaborate health education campaign including
sanitation, nutrition and family planning was carried out through 150 trained community
‘health leaders under the guidance of E.R.C. volunteers and professionals. Primary health care
was carried out in ER.C. health complex, governmental and private clinics. Referral cases
including physiotherapy for handicaps were transported to the general hospital six kilometers
~away. There were few cases requiring specialized psychiatric care. Community consolidation
and vigorous social campaigns reduced the prevalence of violence and drug abuse. '

Evaluatlon

The project is gomg on for the fourth year. Main difficulties that were solved include:
transportation, insufficient water supply, refuse disposal, none paved inner roads, security,
lack of higher schools and the need for more food outlets and health services. New job
- opportunities were created.
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The Loag-term Effects of the Great Hanshin Earthquake on
Urban Public Health

Shigeaki‘Sato

.The long-term effects on public health of the Great Hanshin
‘Earthquake, which affected Kobe and-surrounding areas on 17
January 1995, are discussed here under three headings using data
kindly provided by Hyogo Prefecture, Kobe City Council and
various research groups within Kobe University School of

Medicine.

health checks on infants and elderly people after the‘
eérthqﬁake V

Japan has a system of statutory health checks for infants at the
ages of one and a half and three years and these are carried out
at health centers adﬁinis£ered by Prefectural or city
govérnments. Of the three year olds who visited health centers
in thé earthquake zone in fiséal year 1995 some 10.8% were
diagnosed aé abnormal in some way while health centers outside
‘the earthquake zone had a rate of 12.9%. ‘More specifically;
those with somatic and psychologicél problems at the former zone
were 6.1 and 4.7%, réspectively and at the latter zone, they
~were 6.9 and 6.4%, respectively. .This finding was therefore
that no significant difference existed between the Ewo areag.

In Japan those of forty years of age or more also have a



statutory right to a health check and in fiscal year 1995 in
Hyogo Prefecture about 157,000 received such a check-up at the

- earthquake zone. In other areas of the same Prefecture the
figqure was 179,000. Of these 76.7% of the former group'had.
health problems compared with 88.9% of the other group. They
were hypertension(12.2 and 13.9% in the former aﬁd latter
groups, respectiveiy), abnormal ECG(8.6 and 16.0%), anemia(10.7
and 16.4%), heéatic disorders(1ll.5 and 14.5%), diabetes
mellitus(9.2 and 10.9%) and renal d;sorders(ﬁ.l_and 14.6%).
fheSe findings may suggest that the effects upon health of the
earthquake for that year at least were not as serious as one
might think. However, there may ex;st a bias for those who are
healthler in the first place to receive this examination. 'More
long term observation is necessary. For those living in
temporary accommodation hypertension, heart disease, respiratory
_ ailments, psychological problems, psychosomatic disorders and
tuberculosis are éll seemingly highér than in the average
population. This may‘Suggest that.the detrimental effects of
the earthquake on health of the population were rather indiréct,
i.e., they were mainly due to physically, nutritionally and
:psychologically poor living conditions after the earthquake. If
so the brovision and-mainteqance df good living éonditions; as
soon as possible after the disaster, would help with long term

health.

[N



health and environmental ?ollution

Reconstructlon of buildings and other damaged structures began
lmmedlately after the earthquake. - A study of air pollution’
carried out between 4 and 7 months after the earthquake in areas
_of reconsﬁruction'demonstrated that dust_coﬁtamination was fwice
the normal le?el and sometimes exceeded the desired
environmental standafd. Asbestos pollution remained stable at

or less than the desired standard of 10 fibers/l. It was also

the case with NO; and SO,

the eartﬁquake and "health problems specific to urban
areas

The morbidity rate of £uberculosis is increasing in a number of
countries‘and cities and Kobe is no exception. However, the
rates in some areas of Kobe are almost three times the naticnal
‘average. This is due in part to poor housing conditions in some
areas. A related problem relevant not only to Kobe but to Hyogo
Prefecture in general is a high rate of incidence of liver
disease and hepatocellular carcinoma. Hepatitis C virus
.infection is very high in some areas. Hepatic viral infections
now categorized as STD(sexually transmitted diseases) are thus
an urban problem. However, it is hoped that recovery from the
earthquake will improve those poor environmental or ambient

conditions which at present favor the transmission of the
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disease. Mainline sewage disposal iS'available to almost 100% of
_ the.Kobe area and other cities in the Prefecture,_bu£ in some
‘areas damaged by'the.earthquake it is less than 80%. In rural
areas the figqure is iower and the average figufe for the
p;efecture is 66%. There is énrobvious need to improve the

situation during the period of recovery.
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ABSTRACT |
DISASTER MANAGEMENT EXPERIENCE IN INDONESIA

DR. BAGUS MULYADI, MD
MINISTRY OF HEALTH, REPUBLIC OF INDONESIA

Indonesia is located in an area prone fo both natwral and human made disasters, The mcreasing
dcvclopment has also cansed negative impact to the country which sometimes create technological disasters.
The injuries, illness and extensive psychological and economic effect will contribute indirectly to impede the
national developmment.

National Coordinating Board for Disasters Management was established in view of the high disasters
threat and it has successfully prepared a national strategy and plan of ad:lan for disaster management in
Indonesia.

Most of national disasters in the world occur in Asia and the Pacific region, including Indonesia, They
cause enormous destructions and human suffering among provinces in Indopesia.  The greatest number of
disasters occur in those countries are affected by ill-health and poor economic conditions. Losses from natural
disasters reducs the pace of sustamed economic development. aim.

Unfortunately, it is virtually impossible to prevent most disasters. chcrtheless we can forestall or
T allevidte many of théir Worse éffests by anticipating or preempting beforehand. . Our.concern is now fo.reduce
the adverse impact of disasters on human life, through prepareduess and the utilization of appmpnar,c tcchnology
to bear in a timely, coordinated and effective manner, for each phase of operation ie. mﬂjgatlon, rchcf,
rehabilitation and reconstroction,

The intersectoral coordinations among mvolved institutions were developed. at all levels.

Intemnational aid request particularly in terms of high technology assistance will be conducted under the
National Coordinating Bedy for Disaster Management. The scope of this paper is to illustrate the Disaster -
Management Expericnes in Indonesia.
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Industrial Reconstruction from the Great Hanshin-Awaji earthquake (Summary)

Haruhiko Kuramochi
Director General, Commerce and Industry Department
Hyogo Prefectural Government

1. Outline of damage

The Great Hanshin-Awaji earthquake, which occurred shortly before dawnon
January 17 1995, seriously affected industry in the Hanshin area, one of the major
industrial centers of Japan. :

The damage caused to the industrial infrastructure, e.g. railways, roads,
electricity and gas lines, to company offices and factories and to stocks of goods
amounted to some 10 trillion yen, while the losses caused by business closures totaled -
2.6 trillion yen. ‘ E ‘

The effects of the earthquake were not limited to businesses in the stricken area
but extended to companies elsewhere in Japan and throughout the world.

The administration had prepared for such emergencies by formulating a
regional disaster prevention plan, to be implemented in the event of disasters such as
this one. However, since the scale of the earthquake (at Richter scale of 7) far exceeded
all predictions,. the disaster affected most..aspects of the lives .of people living and
working in the area. : '

On the day of the earthquake, the Hyogo Prefectural Government took
immediate action, establishing a Disaster Headquarters which assumed responsibility
for identifying the conditions, requesting support from relevant organizations and
securing emergency equipment, transport and other lifelines. |

2. Restoration R

The Hyogo Prefectural authorities endeavored to help stricken businesses to get - -

back into operation as quickly as possible, and to ensure the speedy restoration of the
area'’s industrial infrastructure.

In order to support the early resumption of business, particularly by small and
medium-sized companies, the Prefectural Government, in coope'ration with the national
and municipal governments, established an advice center for such fimns within a week
after the disaster occurred. Within about three months, financial assistance, in the form
of an emergency restoration fund, subsidies to support the sophistication of the business
and exemptions from corporation, land and fixed property taxes had been provided. -
Temporary factories were erected, and store proprietors cooperated in the building of
- temporary premises for their mutual use. ' -



A special employment insurance scheme was set up to help those who had lost
their jobs because of the earthquake.

Lifelines such as electricity, gas, water, sewage and railway systems, including
those of JR, private railways and the Shinkansen bullet train, were restored within three
to six months. The highways, which were extensively damaged, were restored within
20 months, while restoration of the port facilities, currently limited to a temporary pier,
will be completed within 2 years. ' '

Although manufacturers have been able restore their business activities almost
to their pre-earthquake level, some local industries and subcontractors have not
succeeded in doing so.

_ This is particularly true of commercial and service industries, which had
accounted for 64% of all local business activity. Department stores and shopping
precinets have still not resumed normal business operations, and are struggling because

the numbers of visitors have declined. :

3. Reconstruction

- (1) Planned reconstruction |
The Hyogo Prefectural Government believes that the full-scale reconstruction of
industry must not be limited to restoring it to pre-earthquake levels. It is convinced that,
at a time when the industrial structure is changing, local industry, which has existed
since the Meiji area in one of Japan's mostimportant industrial centers, should move:
away rapidly from its traditional concern with basic material industries, such as steel
and shipbuilding. '

The Prefectural authorities believe, consequently, that the reconstruction
project should focus its attention on building an industrial structure which will continue
to develop in parallel with the advance of society in the 21st century. In this way, full
employment can be ensured, and the-vitality of the region preserved. e

To this end, an industrial reconstruction conference, in which the government,
university and local industry participated, was held on February 5, two weeks after the
earthquake, to discuss proposals and arrange for them to be submitted to the National
Government. It also discussed reconstruction strategy and, at the end of June 1995,

prepared a ten-year industrial plan whose principal elements were: ' '
- 1. The introduction of high technology to existing industries
2. The buildihg of a system to create and develop new industries _
3. The building of a city which will attract both people and information
4. The encouragement of exchanges over a wider area, mainly with China and the
Asian region.

The plan contains major reconstruction promotion projects, such as an



enterprise zone, KIMEC (Kobe International Multimedia and Entertainment City) plan,
a mammoth convention center, and an imports mart. -

The Hanshin-Awaji Economic Revitalization Organization (HERO), most of
whose members come from industry, was established in December 1995 to enable the
private sector to promote the plan, and to speed the process of full-scale industria]
“reconstruction., : ' o

HERO conducts surveys of, and research into, industrial reconstruction, invites
domestic and overseas businesses to the region, and holds events aimed at attracting
“customers. HERO also acts for those who wish to do business in the region and who are
pressing the administration to bring about greater degree of deregulation.

(2) The role of administration : ‘ _

These reconstruction projects need the support of private companies. However, since the
latter have suffered greatly, the completion of such project may take a long time. Much
will depend on the basic infrastructure, and on the help received from government and
the country. '

A trans-organizational reconstruction headquarters was established
~ immediately after the earthquake, and took prompt action, including special budgetary
arrangements, to implement the necessary emergency measures.

- The National and Prefectural Governments calculated that their total
reconstruction budgets would be 3.2 trillion yen and 800 billion yen, respectively. These
formed the subject of a supplementary budget for fiscal 1994, and of the first and second
supplementary budgets for fiscal 1995. ' :

4. The challenges, and how they are to be met

(1) The industrial reconstruction that is needed in order to revitalize the local
economy is a long-term project, and is planned to take place over a period of ten years.
Ongoing economic support from sources other than those of the stricken region itself
and of the national government is vital to its achievement. Local governments, which
should play a central role in the reconstruction of the stricken region, are suffering from
financial constraints, due mainly to heavy expenditure on reconstruction and to reduced -
tax revenues. -

It is expected that over the next ten years, there will be a shortfall in tax
revenues of 1.6 trillion yen, and that-this will imply the need of long-term financial
support from the national government.

(2) In general terms, industry has returned to pre-earthquake levels. However, |
since restoration depends greatly upon the expected demand associated with



reconstruction, such as construction projects, there is a concern about the decline of this
demand after the immediate demand is satisfied.

Moreover, the rate at which reconstruction has progressed varies within the
stricken region, and efforts must be made to maintain 2 consensus on the long-term
reconstruction within that area.

(3) Another factor giving rise to concern is that, according to ﬂgurés published
last July, the population of the affected area has fallen by 149,000 (4.1%). Itis essential
that people return to the regjon if its continuing vitality is to be assured.

We are therefore planning to provide support to those who took shelter in N
temporary houses both within and outside the stricken region. This will include the
construction of permanent housing, and reductions in rent aimed at encouraging people
1o become tenants.

(4) Renewal of the industrial structure, and long-term employment resulting
from the involvement of private industry in the process of reconstruction are also
~ important elements.

With this in mind, the Hyogo Prefectural Government plans to implement
special ordinarice, in January 1996, which will include low-interest loans, construction
subsidies and exemptions from local tax. The aim is to attract new and promising
companies (foreign businesses, in particular, are expected to inject new life into the
local industrial structure), ‘and to encourage major projects. - The city of Kobe is -
‘planning similar measures. o
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Cohort studies on health-effects from earthquake

Haroutune K. Armenian, M.D., Dr. P.H., Arthur Melkonian, M.D., Ashot P.Hovanesian, Ph. D.

As part of a special project that collected data about the population in the aftermath of
the earthquake that hit Northern Armenia on December 7, 1988, employees of the Ministry of
Health working in the earthquake zone on December 7, 1988, and they families, were studied as
a cohort to assess the short and long term impact of the disaster. From an unduplicated list of
9,017 employees working in the earthquake zone on December 7, 1988, over a period extending
from April 1990 to December 1992 it was possible to contact and interview 7,016 employees or
their families, as well as 705 new employees or their families. The current analysis presents the
determinants of 642 deaths that were not related to injuries resulting directly from the
earthquake in our study population of 35043 employees and their families over a follow-up
period of about four years. The determinants of self reported incident of coronary heart disease,
hypertension, arthritis, diabetes and stroke was done in a separate analysis.

Resulis.

The highest number of deaths from all causes and from coronary heart disease
was observed within the first five months following the earthquake. Both general and CHD
mortality during the follow-up period was not related to any of the exposure and
loss variables related to the earthquake including cumulative scores for stressors and loss
as a result of the earthquake except for being inside a building and at the first floor during
the earthquake. Separate analyses of mortality for deaths during the first year following
the disaster did not reveal any specific associations with earthquake related factors. Male
gender, older age, lower educational level, cigarette smoking, alcohol use, sedentary lifestyle
and obesity were all risk factors for death in the univariate analyses. The findings
for deaths from CHD were in the same direction as deaths from all causes. However,
multivariate logistic regression analyses, adjusting for a number of potential confounders
and using different models, revealed that older age, male gender, lower education and cigarefte
- smoking were predictors for deaths from all causes. Also being inside a building
during the earthquake was a risk factor for death during the first year following the earthquake
[O.R. 1.8(95% CI 1.0 - 3.0)]. The multivariate analyses for deaths from CHD
gave similar results to general mortality.

For incident morbidity from CHD during the follow-up period the odds ratios were
- highest with loss, injuries and death in the family as a result of the earthquake. Compared
to persons who did not experience any major losses during the earthquake, people with
increasing loss score levels of 1, 2, and 3 had significant odds ratios of 1.3, 1.9 and 3.7
following multivariate logistic regression analyses that adjusted for age, gender, education
and body mass index. Similar, but not as strong significant relationships were observed
with Joss as a result of the earthquake for incident diabetes, hypertension, and arthritis.

E

Conclusions. _
In this first longitudinal follow-up study of a population-based cohort, who were
exposed to an earthquake, we observed higher risk of morbidity, in particular for incident
coronary heart disease, in persons exposed to more stressors. People with a profile of
exposure to such stressors as a result of the disaster should be monitored intensively.
Preventive measures should be considered in the post-disaster period for such persons.



