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PREFACE

The finpl decade of this millennium has S2em desigmared by the United Nadons, the Teired
itates, and other national and loeal gomernmens arpund the globe as the Decads for Maturat
Drisaster Reduction (DNDR). Althougi the przcse form and content of thus undertaling have
not ¥t been determined, the Decade cleardy offers opportunities to make sigmificant advances
in barard preparedness, respogse, and mingarion throughout the world, Almost as surely, there
are pitfalls that can sidetrack such an effort - mdertakings, that, with seme forethaughe, might
ba avoided,

To help ideotify such oppormumcies end risks, the Namral Hazards Fesearch and
Applications Information Center has iniriared chis series of papers as 2 forum for presexting
and discussing Decade issues, As the Decade itself matures, these papers will change
correspondingly. We anticipate that impally awthors will present specularions oo where the
Decade should or should not ge; thar later they wall discuss specific, emerging issnes and
programs; and that finally they will evaluate the suecesses and shortcomings of the Decade,

Thiz i5 the Canter's second Decade apsr. The fivsr, Report of the Coloradn Workchop on
Mezard Miigation: in the 1990s: Toward the [L5. Decade for Notural Disaster Redsicrion (1759,
47 pp.}, costs $3.50 (54.50 bayond Norck Ameries) and is available from the Pubfications Clek,
Marurz! Hazards Research and Applications informanon Center, instinue gf Semswioral
Science #6, Campus Box 482, Universuy of Colorads, Boulder, Colorado 80309-0482

The Hazards Center invites anyone wishing to share ideas on the Decade with the hazards
commumey to contact the Center’s direcror or editorial staff about possible publication in this
saries.
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INTRODUCTION

The International Decade for Natural Disaster
Reduction (IDNDR) is scheduied to begin n 1990
{iadcpal Research Councl, 1987; Mitchell, 1939).
It is a TJ.S-~inspired and UM-sponsored program that
has two goals: 1) to puk Mo practice existing, but
unused, knowledge about the reduction of suddea-
onsct disasters such as floods, cyclones, and earth-
quakes; and 2) to develop the sdentific and techmical
Dasts for new disaster reducton measureg At present
the TDINDR possesses 2 general strategy that em-
phasizes the transfer of experiencs and echnology
amagng pardicpating countries, but many of the
srganizational derails remaie to be worked out.
Individual countries are expected to secup their owa
pational programs under the broad umbretls of the
iDNDR, and thus a paralle] United Stares Decade
for Napmural Disaster Reduction s baing developed,
together with similay programs in individual stares
{Mational Research Couoncil, 19839).

Although a general awareness of the huoman
impacts of disasters is Toplict in tha [DNDR, the
program is not primariiy ergagized to respond to the
needs of disasier victims. Instead, it is intended to

exploit wamet opporunites for the application of
measures that have the potential to reduce loss. The
fact that the IDNDR is opportunicy-dsiven rather
than poods-deiven hos implications for distribusive
justice as well as program eifectivensss. Groups thac
can taks advantage of new technology and informa-
tion inputs stand to benefit more than people wha
cannot, Given the dose association of valzerability to
disaster with ecomomic and sodopoligeal dis-
advanrage, under the prezext IDNDR strategy many
of the peopie who ar# otost ar risk may remain in
jecpargy after the program has snded. A aeeds-
drrven prograre might concentrate disaster reduction
cfforts on those countries and groups thar bear the
heaviest burdene of disaster. A better balanead
IDNDR program shaold take account of both needs
and opportunicss for disaster reduction,

Whether a “needs emphasis™ or an “oppornmi-
ties amphasis” is employed, it is nzcessary o 1denrify
countries and communities where disaster reducion
efforts can best bs concentrated and to estzblish
prioritics among thzm, Records of disaster losses
provides one basis for doing this,

NATURAL DISASTER LOSS DATA

Drisaster iosses ars of many types. They include
deachs, physical injuries, mental traumaz, destructon
aof material property and narural resources, disrug-
tion of livelihoods and secnomies, social dislecation
and a wide variety of other impacts, Deaths are
probably the mest consistently recorded type of loss,
and informsation about desths oftea comstirutes the
only data on losses that are available, Diceth wils aze
also the primary indicarors of lossas in most global
assessmeants. Broadly speaiing, global data on dis-
aster lasses can provide information about 1) the
absohite scale of losses; Z) trands in losses; and 3)
relative diffarences in losses among varions couatriss,

Information about disaster losses is published in
a wide variety of souress, and po gingie source is
comprehansive. The range of soarces includes 1} sys-
tematic compilations by government agencies and
nopgovernment Organizations; Z) summary tables
listed in eocyslopedias, yearbooks, and spegalized

disaster souresbooks; 3) reports in major newspapers
such as the MNew York Timer and The Times of
London; and 4) a wids array of publications pre-
pared by research scieacises, professional managess,
ind cther groups. For example, global data abouc
many wypes of natural disasters have been campiled
by the Office of US. Foraign Disaster Assistance
(OFDA) (1588); the Swedish Red Crass (Hagman,
1984); the Offfes of th* United Madons Disaster
Relicf Co-ordinater {UMDRO) (1988); the United
Maticns Environment Programme (UNEP) (EIBT);
the United Matdons Educanonal, Social and Coltaral
Organization {UNESCO} (170); Munchener Ruck-
versicherungs — Gesallschatt {1982); the Namral
Hazards Restarch and Applications Information
Center (NHRAJC) (Shrshan and Hewitt, 196%
Diwaridn, 1974; Thompson, 1982); Shak (1983); the
Worid Resources Institure and the Internaticdal
Insdirute for Environment and Devalopmene (1987).



Other groups bave confined their attenon to
global information about ene or two types of nanural
disasters (c.g., weather disasters; ficods and <arth-
quakes), oot the Bull range of events (World Meteor-
ologizal Qrganization, 1986; World Meteorological
Organization/United Mations Environment Pre-
gramme,/Interyaticnal Coundl of $centific Unions,
1984; UNESCO, 1575; Rudier and Roche, 1984; ULS,
Maticnal Envireamental Satellite, Data, and Informa-
tion Service, 1984; Gere, 1982; 118 Naponal Croganic
and Atmospheric Admipistration, 1981).

An increasing number of regional organizations
fiave also begnn to collect and pubiish disaster loss
data The Drganizanon for Economic Cooprration
and Development (QECD) (1985) prowdes useful
information about Europe, North Amenca, and
Japan. The Typhoon Committee of the Economuc
and Social Commission for Asta and the Pacific
[ESCAF) and its predecessor organizations have
supplied detailed information on disasters m east
Asia and south Asiz simee 1947 (e.g, Typhoon
Committez, 198%). A Imited amount of specialized
information on latin American disasters is also
becoming available.

Many wndividoal couwmimes puobiish national
disaster Joss informadon. In the Umted States the
Federai Emergency Management Agency (FEMA}
assumes this respansibilicy for disasters and emergen-
cies that wvolve calenste cammitments of aid Dy the
fedsral government. Information about disasters in
less-devaloped countries that receive American assis-
tance is available in the Gffies of US. Foreigm
Dhsaster Assistance (OFDA) “Country Profiles”
sgries (e.g, Dffice of U.S. Foreign Disasisr Assis-
tance, 1982).

ADVANTAGES AND LIMITATIONS OF
DISASTER LOSS DATA

Clearly, thers exists a large amount of informa-
tion about disaster losses that might provide & wsefal
basis for structuring dissster reduction programs,
Data about losses reflect the eatzut to which socie-
ties are sucrossfully menaging samral bazards and
indicate the levzl of savings that might be achieved
by ciecuve disatier céduction programs. For ex-
amplz, 1 poor countries where the ecopomic costs
of disasters may exceed 3% or 4% of the gross
satonal product (3P, reduction of losscs may
mean that substantiai additional resources become
available for the improvement of huntan welfars,

LB

Loss data alsc presddce quantitanve yardsticks
that facilirare ranking of disaster reduetion efforts,
and they establish “basclines” for evaluanng project
effectiveness. Finally, punls suppart ior improved
disasrsr management immnatives s often closely
associated with the magnitude and visibelity of lasses.
Management programse that are dirsetly inked to the
reduction of knowa losses may belp to mobilize an
cifzefive public constitwency in favor of disaster
reduction.

Though potentially valuable, disaster loss data
alsp bave significant limitations (Tubbesing, 1979).
Multiple soureas must be reconciled and the aurhore-
tativeness of available information varies. It is often
difficult to compart Jara thar were gathered in
different ways by dufferent organizations tor diffarent
purposes. Someumes ostensibly separate data sebs
are not entirely indepepdent. Access to adsting
infprmadon s also problematic Much of the col-
lected data is not published or is published crraricafty
and in obscure sources, Longitudinal dara must Be
adjusted to take account of changes i formats and
reporung £ystems and the revision of carly Yoss
estimates in the light of later informanon. (Changes
in disaster loss satistics for onc recenr event,
Hawaii's hurrjcane Jwa in 1982, have been charted
in some detail (Commuttee on MNatural Dusasters,
19831). As a tesuit of these and otber limitations,
wnformation about disaster fosses is usnally incom-
pl=te and cften conflicting. This judgment applies
both to less-developed countries (LDCs) thas bear
the heaviest disaster burdens and to more-developed
eouncries (MDCe) that maintain the most compre-
hensive data seis.

Some of the data ipconsistencies are readily
apparent in reports of recent disasters. For several
weeks after the Armenian earthgnake of December
1088, the official death toll stood at 50,000, It was
lager revised downward to 25.000. Similarly, there is
considerable doubt that only 9,500 people died in
Mexico City’s 1985 earthquake; many obscrvers wha
were present suggess thay the correct mumber was far
groater. Several anthoritatve sources eantinue ta st
the number of peopls kilied in the 1976 Tangshan
carthguake as 665,000, although the governme=at of
the Peoples Republic of China has long accspted
242,000 a5 the final tally. Some chservers believe that
the Bangladesh cyclone of 1970 may have killed
upward of half a million peogpls, oot the 230,000
poted m official reports.



PREVIOUS GLOBAL DISASTER LOSS ASSESSMENTS

Drespite the poteatial importance of disaster los
informauon there have besn few attempts to make
use of these data foe public policy purposes. Three
smudies are snmmanzed here. The two best knowm
were carried out by the Swedish Red Cross and the
Mamral Hazards Research and A pplications Informa-
ton Center {MEIRAITY, The Swedish Red Cross
focused on the period from 1960 to 1981 and relied
mainly on mformation provided by GFDA aad by the
Leapue of Red Croas and Red Crescent Someties
(Hagman, 1984), Studies by NHRAIC and Shah ex-
amined data for the years 1947 to 1980 tkat wers
derived from newspaper reports of Tosses (Sheshan
and Hewalt, 196% Drvorkin, 1974; Thompson, 1982;
Burron, Kates, and White, 1978; Shah, 1983).
Tombiin (1982) has also condncred an independent
analysis of disaster losses during the pariod 1970-81
that draws cm data from OFDa, UNDRO, re-
insyrance compames, and sccotific organizatons.

Although they apalyze differenr sets of data over
different perwods of time, the thres studiss noted
above reach similar conciusions about masy aspects
of disasrers. Tropical cyclones, sarthquakes. floods,
apd drooghts are idepnfied as the most deadly
naturai évents Al other phenomena accownt for
perhaps 10% of the giobal death toll from natural
disasters. The global death rats from patural dis-
asiers rose sharply during the 397s compared whk
the pravious decads apd may be cootimoag o
increass during the 1980s. Thers is consensus har
winle the oll of deaths dus o pamral disasters is
growing on a global basis, it is falling in many of the
maore-deveioped countries. Around three-quarters of
all anatural-disaster-related deathy occar in Asa,
Finaily, it is widely belimved that the economic and
macerizl burden of disasters s increasing sverywhere,
though it is disproportionately heavy in poorky
deveioped countries.

Despiie consensus on these pobus, the three
studies are not in accord about other aspecss of
natural disasters, most notably disasrer death rates
and trepds in the number of disasters (Table 1),
Tomblin r=pores dzath cares that are approximately
three times larger than the those noted by NHRAIC
and Skab. Similarly, total mumbess of disasters,
absolute death tells, and average annual death rates
reported by the Swedish Red Cross are tp to two
times iarger than those reportad by NHRAIC aod

Shah. NHRAIC srudics estmarts that the number of
very large digastars inerzased Between 1947 and 1972
and then Began 1o decline, whereas the wraf nomber
of namral disasters declined up tq 1375 and then
began to incrzats. In contrast, Seedish Red Cross
figures suggest that rhs total number of disasters of
all kipds has risen throughout the 1960s and 19705,
Finally, ditferent types of countries are identified as
being partieularly siesceptible Lo natural disasters,
The ¥HRAIC studies suggest that although scme
very poor countries like Bangladesh and Hai are
disagter prone, disaster death rabes are gensrally
higher 1 middie-mcom= counerics that are experi-
encing rapic econowic development, war, or athsr
societal upheavals (e.g_, Guatemala, Micnragra, Pern,
Tran, South Korea, New Gidnea). Swedish Red Cross
analvsts poant to e closz assactanon betwesa poverty
and disaster suaceptibihry. Although they suggest that
disasters are more likely to afflict the very poores;
couniries, the data in Tagle I <o not provide un-
ambiguous support for that contention. Only threes of
the countries that possess high disaster death rates
as measured by Red Cross data are mcluded @ the
World Bank's lisr of lowsibeomre cconomies. The
arther four are middle- and upper-middle-imcoms
econgmies,

Qbviously there ar= significant differaness among
extsring assezsments of global losses due to natoral
disasters. Divergent interprefations noted in the theee
spurces apaiyzed above are also mirrored in many
other places. Mo anempd has yet been made to
explain or reconcils these differences or to take them
inte account in pians for the IDMNDER. Yet, part of
the jusuficarion for the IDNDR is congern abouwt
growing losses, For example, the National Research
Councll repert that laid out a broad su=tegy for the
Decade begins by aceapting a figure of 2.8 milkion
deaths due to namral disastzrs in the past 20 years
{Matingal Research Council, 1987), This is almacsr
balf as large again as the highest death rae cal-
cufated in the sindies not=d above. Which figure is
marz accirate? Are all of the murrent estmares oo
low? Are logtes trending in the same dirsction? Isa
more definitive assessment of disaster Joss data
possible? What wigtt It show? The next seetion of
this paper attempts to provide some of the answess
to these questions,



Table 1
Contrasts Among Global Assessments of Natural Disaster Losses

NHRAIC Swedish
and Shah Red Cross Tomblin
Principal data source BEWSPAPETS disaster reinsurance
relief information
reports and science
agencics
Period of analysis 1947-1980 1960-1981 1970-1981
34 years 22 years 12 years
Number of disasters
recorded 1062 1,190 357
Total deaths reported 1,222 208 1,454,980 1,131,963
Mean annnal global
death rates 35,950 66,135 94,330
Mean number of
deaths per disaster 1,151 123 3,171
Countries with mean Bangladesh Nicaragua NA.
annnal disaster death Guatemala Bangladesh
* rates of more than Nicaragua Peru
1,000 per million Iran Somalia
population Peru Ethiopia
(declining order) New Guinea Honduras
Hati Iran
South Korea

Table inclndes drought as well as sudden-onset meteorological, hydrological, and geological events,




GLOBAL DISASTER LOSSES REASSESSED

During the past 18 months a comprehensive
giobal reassessraent of disaster loss information and
the communication of disaster loss information to
public and professional audiences has been under
way at Rutgers Umveraty. It includes several dif-
ferent components: 1) replication and extension of
the NHRAIC studies on newspaper reports of
disasters; 2) a similar jongitudinal analysis of updated
OFDA disaster data; 3) an anaiysis of major disaster
lists published in the professional, scientfic, and
technical literature about patural disasters; 4) a
review of major disaster lists published in encyclo-
pedias, yearbooks, and other nonspedalist outlets;
and 5) a comparative survey of disaster losses in
selected countnes using information from a c¢ross-
section of gicbal, regional, and national data sets.
This paper focuses on the last of these activides and
highlights information about disaster-related deaths.’
The resuits of the other analyses will be discussed in
a subsequent general report on the project.

The three global loss assessments discussed
above come to somewhat differeat conclusions in
part because they rely on different types of data.
Newspapers, relief agencies, msurance firms, and
screntific monitoring bodes record different com-
ponesnts of disasters. However, all three studies are
also subject to an important constraiat, the diffgren-
ual effects of geographic scale.

The collechion and compilation of disaster loss
data are affected by considerations of geographic
scale because victims, local organizations, national
agencies, regional or international bodies, and global
institutions tend to define disasters differently. For
example, individual victims define disasters n highly
idiosyncratic terms that are personally relevant. As a
result, a census of individual disasters wouid produce
the largest and most varied sct of data. In similar
fashion, local agences define disasters i more
modest terms than national organizations. Global
data sets are the most general of all.

Some of these differsnces can be dlustrated for
the United States. Each year in the United States the
President issues a number of formal disaster declara-
tions. These are associated with events that over-
whelra the coping capabilitics of affected com-
munities and state governments. In a typical year
there may be between 20 and 30 such Presidential
disaster declarations. Yet, at the commumry level
many relatively modest losses may be recorded as
disasters. The American Red Cross counts as many
as 40,000 disasters in some years, most of them
residence fires that kill or injure one or two people
or destroy a farmly’s possessions,

Drawing on these and other observations, it can
be hypothesized that data sets which are compiled by
local organizations are more likely to include small-
scale losses than are data sets compiied by national
or international organizations. Since the aggregate
impact of small losses may be substanual the avala-
bility of fine-graired loss esumates might change the
scale and distribution of publie pohey responses. The
following sechion describes the results of an analysis
of several types of disaster daia sets in one subgiobal
region.

DISASTER LOSSES ON THE ASIAN RIM

As part of the Rutgers study, disaster loss data
about countries on the eastern and southern rim of
Asia were selected for analysis, These countries are
exposed to very high levels of natural risks. For
example, the Pacific Ocean is encircled by the so-
called Ring of Fire, a band of ugh mountains that
includes most of the earth’s active voleanoes and
overlaps with the earth’s most seismically acuve
region. The latter extends westward through the
Himalayas. These primary hazards often trigger
dangerous sccondary events, including most of the
carth’s tsunamis, and many of its landslides, lahars,
and other mass movements. A majority of tropical

1. It is important to remember that death tolls may coavey a misleading benign impression of disaster losses
because they are only one of the possible indicators of loss. In comparison to deaths caused by diseases, disaster
deaths are relatively few in number, but the range of other impacts is very large. For example, a number of
sources estimate that up to one-fifth of the earth’s current population is “affected” by disasters in a direct sense

(Wijkman and Timberlake, 1984).



evclones are spawned in bz Facfic Basic and the
Bar of Benzal Together with droughes, these sterms
tkrearer communifes throughout much of ths
tegion, and they help w exaczrbare vast damaging
floods in the river valleys of China, Vistnam, Rangia-
desh, India, end neighbering conntries.

Human exposure to risk is also very great in
zoumiries ¢f the Asian rim. The werld's most heawily
populated areas are located hore, and they are
contpuing to grow, albent more slewly than in ceany
African and Larin American countries. Conmiderable
sogietal turmeu] has affectsd the region in recent
dzeades puttng established institutions under strain,
inciuding rhose that provide buffecs against disasters
(Havtick. 1986). Industrialization, migrarian to orban
areas, sociopolitical and economic resymcturing are
characteristic processes, Poserty is also widespraad
in Asian rim countrics, and people are vulnerable to
loss because they lack many of the resources necss-
sary to provide cffective protection asainst namral
disasters. In view of these faciors, it is oo surprise
that the twa most deadly disasters sinee World War
Il bave both occurred in this region. At least a
quarter of a million peopie died in the Bangiadesh
cyelone of 1970, and a further guarter milling were
kifled by the 1576 earthquake in the Chenese ary of
Tangshan.

Guite apart Erogo their high levels of natural dsk,
humaxn =xposure, and vuloerabiliry, the countnies of
the Asian rim offer other advanrages for analysis of
disasrer Josses. Countries like Japan and China
passess detafled documentyy records of macural
disasters that go back czneurics, sometimes millennia.
Due to the work of ESCAP’s Typhoon Committes,
since 1947 the entire region has possessed steadily
improving records of most types of pafural disasters.
A number of regional and narionat disaster rescarch
and informaripn cxorers have also been esiablished,
especially in Japan. Those at Kyoto University, the
Japanesze “science <ty” of Tsukuba, and the TN
Centre for Regional Developmeny n Magova are
leaders in their fieids. Another actaworthy source of
information i the Asian Disaster Preparcdaess
Ceotzr outside Bangkok. Finally, there have besa
several major pubiic pohey initiatives for the redue-
tion of natural disasters in this regien. Japan's
apparently successiul attemot 10 surb lazge-scale loss
of lifz i disasters=undertaken in the wake of the
cataswophic Ise Bay orphoon (1959) — is one cxample.
Chiza's more recent introdoction of improved
scismic construclion practces and is meacering
cfforts to spread food waters acrgss vast rmral
kolding arsas represeut other important imtiatives,

This hazard-prone cegion, with its high levels of
soetal apd pelicy dysamism, provides a watuable
cnziexx for the anaiysis of disaster loss data,

ANALYRIS

For at least the past century the Fapan Meteoro-
logical Agency (TMA) and its predecessors have
compiied finely detaled records of manraj digaster
insses that are belicved to be among the world’s
most accurate, Disasters are manifoid and serious in
Tapan. Tndeed, they are czntral feamrss of Japanese
histery and culture as well as contcmporary threars.
Dusasters crop up in ancent tales of mvasions
thwarted By byphoons, in apocryphal stories of
temples descroysd by sarthquakes, in folklore and are
ahout tsunmamis and volcanoas, and in faccual
aceounts of societal catastrophe that range from fires
whichk destroyed most of Tokyo after the Kanto
earthquake of 1923, through the ficestorms that
consumed many cities during Warld War II bomb-
wmgs, to the nuelear destructon of Hiroshim #rand
MNagasaki.

With this background It is oot surpeising that
Japanese leaders and cirizens are prececupicd wath
the subject of disasters. For sxample, Japan is ready
to dapioy quick-reiponse disaster teams around the
worid af a moment's aotics, and it 15 the only cguntry
that has passed legislation thag is designed to prepars
people for a speafic predicted nacural disaster thar
bas not yet ocewred. JTapanese society places great
emphasis an tareful record keeping, and its hier-
archical structure facibitates the compilation of,
disaster loss data by a centralized bureaveracy,
Japanese scholars, hazard professicnals, and public
policy makers maks exteasive use of these data for
a variery of purposes. Thus, Japanese disaster data
are among the most dependable in the world, and
they provide a useful yardstick for a comparanve
assessment of other data sets [Tapan Meteorological
Agency, varions dates). In thiz analysis Japepess
(national) data are compaccd with information drawn
from disaster data sets at regional and global [evels
of analysis.

Deaths are underestirnated in global
and regional data sets

Dizaster deatbs recorded by the IMA were com-
pared with similar records maintamed by ESCAP
and OFDA. All three orgenizations now compile
records of a wids range of types of disasters, bur, for



the purposcs of this analysis, oaly deaths from
meteorological and hydrological hazards dusing the
33-year period 1955-1935 wers considerad Tabula-
uens of annual death folls reearded by these three
sowurcss art shown in Table 2.

Even a cursory inspection of thit table shows one
clear and conststent relationship. For an overwielm-
ing majority of the peniod of recard {28 of 33 years),
disaster death tolls recorded by the WA are larger
than thoszs recorded by ESCAP, which are in turn
larger than those recorded by OFDA. (In the other
five years (1957, 1961, 1962, 1982, 1983) thers are
small and partial dewiations from this retadopship.)
Differences among JhiA, ESCAP, and OFDA data
are probabiv due to more detasled reporting of losses
by the navonal orgznization (JMA) thaa by the
regional and global organizations (ESCAF aad
OFDA) In quantitative Terms, the differences are
quite considerable, Over the 33-year period of
record, 105% mors deaths were recorded by TMA
than by QFDA, 35% more deaths were recorded by
ESCAP than by OFDA. For the most recant decades
of this penod, the differentials are even Jarger.

If, ke Japan, losses reported by pational agen-
cizs in ather countmes are systematicaily larger than
losses taperted in regional and global data sets, it
will be necessary to substantally mcrease accepted
ssurmates of plobal disaster losses. According to
OFDA data, the mean ananal globat death rate from
natural thsasters is 55,153 (Table 1} Adjusted for
more aceurate nanbosal records, this figure would
become at least 133,577 deaths per year (Table 2}
This is almost half as farge again as the globa! deafh
toll from patural disasters thit 15 estimated ie the
Mational Ressarch Council's planning report for the
International Decade for Matural Disastar Reduction
(Nationai Research Council, 1987)

Most disasters involve small decih toils

A, second finding that emerges from the analysis
of Japanese and Asian rim data is that a significant
proportion of all disaster deaths oceur in events that
kill relatively small numiers of people, According to
informavon from T4, the mean loss of life per
disaster 15 33, compared with 219 using OFDA data
(Table 4}, Nauoual data sets tend to include many
smaller-scale disasters that are ignored in regionat
and global data sets. If woe 2ssumes that 48 of the
disasters recorded by TniA kifled 10,530 people
[OFDA data), then the remainmg 511 disasters may
have been responsible for 11,098 deaths, Inm other
wards, approximately 7% of Japanese disasters ars

respansible for about half the country’s disaster
death toll. For 93% of the disasters, the mean
oumber of deaths per event is arcund 18,

Without analynng additiosal national and sub-
national ata from other countries, it is not yat
possibie to confirs thar small daath tolls per disaster
are (ke norm in most parts of the world, On a priori
grounds one would expect that MIXCs might exaibit
that pattern more than LDCs, becquse the generaf
level of disaster deaths has falfen in North Amrerica,
Westermn Europe, and ather affiuent regions through-
oput this cenmtury. Limited anecdotal evideacs for
flood-, tornade-, and lightning-related deaths in the
United States also supports this concdusion, but the
picture is bess clear in LDCs

However, even the present limited finding has
poreatially major significance for disaster reducton
politi2s in more-developed countries. ft suggests that
far more attention than at present should be devored
1o planping for the redecticn of subeatastrophic
disasters, Insteed of prepanng for “the bir one,” 1t
may be desirable to conceutrate on raising thresholds
of prataction against a large number of *“Hirle ones ™
Such eveats may be responsible for as maay dzaths
in aggregate—and mors demage —thar the relatvely
few great events that dommate media headlines and
disaster record books,

Ternporgl trends n disaster losses on the Asign rim

Trends in disasrer deaths among  different
countries on tht Asian rim were assessed using
ESCAT data {Tabie 5). No overall pattern emerges.
Somes more-developed countries are expericoomg
declining death toils {eg, Japan, Hong Kong).
Elsewhere death tolls appear te have peaked durmg
the 29l and are now 1n decline (e.g , India, Kotea).
Hewewer, in at least one country, the Philippines,
daach tolls appear to be mcreamng rapidly. Mo
detailed informatice about disageer deaths are
available for the single mos: popualous country in the
repion (China), and data about other countries that
are cxposed to hugh levels of physical nsk are too
mcomplete to permit analysiz {s.z., Baogladssh,
Indonesia).

Trends in ecoromic lozses are much more
obious {Table 6} (ESCAP Secrctariat, 1983). Losses
during the 19705 were significantly higher than
during the 1960s i all countries for which datz are
available. For sotme eountrics there was a tweivefold
metease in lasses {eg., the Philippines). Detailed
wfarmation for the 19805 has not yet been compiled.



Table 2

Deaths in Japan from Mereorological and Hydrological Hazards

According to Thres Sources (1954-1986)

IMA ESCAP QOFDA
1954 2,988 2,063 1,567
1955 445 301 -
1956 436 383 .
1957 1229 1,224 513
1958 1,734 - 1,360
1959 2583 5616 4,380
Subtotal 12,406 9,387 8,020
1960 381 137 138
1561 653 a2 172
1962 337 T84 .
1963 780 217 -
1564 411 pre -
1965 395 339 239
1966 680 578 44
1567 625 585 343
1968 21 195 22
1968 274 162 100
Subtatal 4,307 4,156 1,108
1970 224 105 -
1971 372 348 135
1972 784 593 130
1973 280 72 -
1974 283 178 158
1975 233 191 68
1975 261 54 104,
1977 176 54 21
1978 83 51 14
1979 202 138 94
Subroral 2,898 2,014 24
1980 130 95 7
1931 117 - 47
1982 547 526 450
1983 317 69 12
1984 101 24 -
1985 172 90 36
1086 L3 b 1
Subtotal 1517 855 678
TOTAL 21,628 16,612 10,330

JMA: Japan Meteorological Agency
ESCAP: Feonomic and Social Commirtee for Asia and the Pacific
OFDA: U.S. Office of Foreign Disaster Assistance




Table 3
The Range of Estimates of Average Annual Global Death Tolls
From Natural Disasters

Source Estimate Index
NHRAIC/Shah 35,949 100
Swedish Red Cross (OFDA) 66,135 184
Tomblin 94,330 262
Regional agency data (projected) 103,832 289
National agency data (projecred) 135,577 3
. Table 4
Deaths per Difaster in Japan (1954-1986)
Source

IMA QFDA
Number of disasters 659 48
Number of deaths 21,628 10,530
Deaths per disaster 33 219




Table 5
Trands in Mean Annual Death Tolls Due to Metsorological and
Hydrological Hazards for Selected Asian Rim Countries

(ESCAP dara)
GNP

per capita

{1982 3US) 1950s 1960s 1970s 1980s
Japan 10,080 1,568 416 20m 22
Hoeng Kong 3340 - 57 45 2
India 260 541 404 3,030 1,319
Rep. of Korea 1910 - 285 295 262
Philippines 820 168 29 564 ~382

Table 6

Trends in Mean Annual Economic Losses Due to Meteorological and

Hydrological Hazards for Selected Asian Rim Countries

(ESCAP Data)
GNP Milliows of U.5. Dollars (1975)
per capita
{1932 US3) 1960s 1970s % Change
Japan 10,080 1,247.0 1,575.0 +26
New Zealand 7,920 3.6 8.1 +125
Hong Kong 5340 g9 23 +211
Rep. of Korea 1,910 390 66.0 +69
Thaiiand 790 250 410 +64
India 260 303.0 830.0 +157
Philippines 820 96 1320 +1275
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SUMMARY AND CONCLUSIONS

This paper describes one part of a larger re-
search project on the assessment of worldwide
disaster losses. The purpose of the project is to use
information about losses to identify targets and to
develop guidelines that are appropriate for the
International Decade for Natural Disaster Reduction.
The present paper focnses on a comparative case
study of global, regional, and national disastar loss
data for countries of the Asian rim. Information
about disaster deaths has beea emphasized and only
brief comments have been made about economic
losses,

The following findings are soteworthy:

1) Existing global data sets and regional data sets
scriously underestimate natural disaster death
tolls.

2) Based on detailed figures for Japan and other
Agian countries, estimates of the mean anaual
global death toll from natural disasters might be
increased fourfold over the most conservative
existing totals. A worldwide total of at least 3 75
million dead during the past two decaaes is
Iikely. If, as seems possibie, disaster deaths in
poor countries are less well documented thar in
Japan, this esumate 15 100 low.

3) Small-scale disaster death tolls arc often pot
reported 1n existing global and regional tabifla-
tions, even though in aggregate they may account
for more than half of ail disaster deaths. Much
more attention should be paid to the special
requircments of preventing, avoiding, and re-
ducing smailer-scale disasters with few deaths as
well as catastrophic disasters with many deaths.

4) Compilation of disaster loss data has improved
over the past three decades both in terms of the
range and volume of events that are reported
and the standardization of reportng categories.
It is now possible to find useful regional data
sets that are more detailed than exasung global
tallies, and individual countries are attempting to
bring their own collection efforts into fine with
regtonal data collection systems.
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5) It is difficult to discern any umform globat
pattern in tremds of disaster deaths at the
national scale. In many countnes they appear to
be declimmg, often quite dramatically in the wake
of determined and effective public responses, but
this trend may be deceptive or temporary. At
least among countries of the Asian rim there is
insufficieat ewidence to confirm a direct fink
between national economic status and disaster
death tolls. However, because adeguate
measures of exposure, vulnerability, and re-
spouse ro disasters are not yet available for the
case study countries, the possibility of indirect
linkage has not been tested and is not precluded.

6) In sample countnes throughout the Pacific rim,
economic losses from disasters climbed dramati-
cally between the 1960s and the 1970s. This
supports a widely held belief that the economic
burden of disasters is increasing everywhere.
Further analysis will attempt to confirm whether
this trend bas been mamtained nto the 1980s

It is too ecarly to highlight many imphcanons for
the Iaternational Decade for Natural Disaster Re-
ducuon because the entire study of disaster iosses is
still incomplete. However, some intenm eonchisions
rais¢ intnguing questions. For example, trends in
deaths are ambiguous but wpward trends in econom-
ic losses are unmistakable, Also, although deaths
may be seriously underesiimated on a global scale,
small death tolls appear to be typical of most dis-
asters. Does this mean that particular attention
shouid be pad to ways of reducing economic/
property losses in preference to further investment in
improved perscnal safety? Or does it snggest that
there might be valuable payoffs from a broad-based
strategy that involves raising levels of protection
against potential disasters in many places by quue
small incremeats? In view of burgeomng concem
about insidious global hazards like soil erosion,
desernfication, and atmosphericwarming, a combimna-
tion of both prescniptions may be compatibie with a
worldwide strategy to stem widespread uadesirable
environmental changes of various kinds.
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