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Increasing urbanization and degradation of the
natural environment on a global scale are hav-
ing the effect of increasing the frequency and
severity of disasters around the world, with the
problem centering on developing countries.
Asia is the continent that suffers most from
these disasters. In the coming century, it is cer-
tain that disaster will become a major concern in
Asia. The objectives of this paper are to provide
guidelines for analysis of the current situation in
Asia with respect to disaster, with standardiza-
tion of disaster prevention measures as the con-
text. Also, a role is proposed for Japan in the
effort to develop such standards.

m ASIA ASA CENTER OF DISASTER — RIS
ING POPULATION AND URBANIZATION
AGGRAVATE DAMAGE

IE isaster is defined in this paper to mean an uncon-

Table 1 Natural disasters in Asian countries and their severity

trollable natural hazard, or more technically a

physical phenomenon, that results in damage. Taking an
avalanche in the Himalaya as an example, it would not
be considered a disaster unless it resulted in actual dam-
age to human life or property. A disaster, in other
words, has an impact on human society.

Asiais geologicaly characterized by the Pan-Pacific
Earthquake Belt and the Himalayan Earthquake Belt,
with other volcanic zones overlapping these mgjor areas.
Meteorologically, Asia features frequent typhoons and
cyclonesin the tropical zones, while temperate low pres-
sure regions that develop in the Himalaya grow as they
move eastward, bringing torrential rain along their path.
It is apparent that most types of natural force that can
cause disaster are present in Asia. What isworse is that
the countries badly affected by such natural forces have
over-populated capitals and sprawling urban areas.

Population-wise, Asia accounted for about 61% of
the world population, about 3.5 hillion people, in 1995
and this is expected to grow by 1.4 times to some 4.8
billion by 2025. The population density in 1995 was
109 per square kilometer, 2.6 times the world average,
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Urban disasters: disaster occurring in cities, including urbanizing disasters, urban-like disasters, and urban disasters.
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and thiswill of course rise as the population grows. The
urban population of Asia accounted for 35% of the total
in 1995, and this also is expected to reach 52% by 2025,
evidence of the accelerating concentration of population
in the citieswith all its resultant problems.

Over 80% of Asian population growth in the 1990s
took place in urban areas. This is exemplified by the
number of cities with a population of over 1 million;
there were just 28 such cities in 1950, but this rose to
136 in 1995 and is expected to skyrocket to 243 in
20157.

It is essentia in any discussion of the likely charac-
teristics of disaster in the 21st century to keep these fig-
ures in mind and to recognize the growing risk of
enormous disaster hitting the growing urban areas.

Let me expand on the specific types of disaster that
are common in Asia. Table 1 shows the types of natural
disaster and the probability of them leading to city-relat-
ed disaster. Double circles and single circles represent
major disasters that could have degath tolls of more than
10,000 and more than 1,000, respectively. Triangles
indicate those where the death toll may exceed 100,
while those marked X are most unlikely to occur. A
minus sign in a column means that no such disaster has
been known.

In compiling this table, population, social conditions,
and data on past events were taken into account in mak-
ing a comprehensive evaluation. The table suggests that
the most vulnerable regions are the Philippines,
Indonesia, India, China, Bangladesh, and Japan in order
of decreasing risk. These countries are characterized by
large populations of over 100 million, except in the case
of the Philippines where it is somewhat less than 70 mil-
lion. (Damage is maximized in the Philippines because
of the wide range of natural forces at work there.)

Two types of disaster are particularly likely to cause
very serious damage: flood and earthquake. Given the
frequency with which wind and flood disasters occur
(this includes storm surges, typhoons, and cyclones in
addition to flooding), they far outhnumber other types in
damage severity.

m STATISTICSON ASIAN DISASTERS

able 2 shows annual averages of disaster count,
T death toll, the number of people affected, and the
dollar value of damage for each decade from the 1970s
to the 1990s. The tables also compare Asia with the
world totals. The definition of disaster used in compil-
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Table 2 Natural disasters in Asia and comparison with

Number of disasters

world totals (bracketed figures)

Earth Typhoon and
i ts?JLrlislr(ﬁi o leed yF<):ycl one
1970s 5.5 (29.1%) 14.2 (40.7%) 17.8 (54.9%)
1980s 12.5 (35.1%) 30.2 (43.3%) 30.4 (39.5%)
1990s 15.3 (38.3%) 37.0 (51.6%) 36.7 (37.8%)
Death toll (Unit: thousand persons)
Earthquake_ and Flood Typhoon and
tsunami cyclone
1970s | 31.27 (72.6%) 4.74 (87.9%) | 34.89 (95.9%)
1980s 1.27 (14.9%) 5.22 (81.3%) 5.52 (84.7%)
1990s 1.61(93.9%) | 56.36(96.3%)| 92.60 (99.6%)

Number of people affected

(Unit: million persons)

Earthquake_ and Flood Typhoon and
tsunami cyclone
1970s 0.13(9.4%) | 19.91(92.0%)| 3.48(81.4%)
1980s 2.24 (84.2%) | 43.73(93.7%)| 12.08(99.8%)
1990s 0.74 (75.3%) | 118.11 (99.5%) 2.04 (98.8%)
Value of damage (Unit: million dollar)

e B
1970s | 817.5(53.1%) | 392.5(47.1%)| 291.9(18.1%)
1980s 436.3 (6.9%) | 1,786.3 (44.9%) | 910.7 (20.8%)
1990s | 3,431.0 (84.4%) | 4,721.0 (62.4%) | 9,905.3 (37.4%)

ing the tablesis an event that killed 10 or more people or
that affected at least 100 people. Note that the averages
given for the 1990s are actually averages for only the
three years from 1990 through 1992.

One major trend that these tables make clear is that
the number of all types of disastersis growing. In recent
years, flood events in Asia have accounted for about
50% of the world total, while other disasters make up
about 40% of the total. The most dreadful record is the
ratio of Asids disaster death toll to that of the world as a
whole; it is over 90% for disastersin the 1990s.

The figures vary widely over the decades, a result
that can be attributed to a few particularly terrible disas-
ters such as the 1976 Tangshan Earthquake in China,
which killed about 250,000, and a series of severe
cyclones that hit Bangladesh in 1970 with a death toll of
about 500,000. The death toll resulting from wind and
flood disasters jumped by an order of magnitude in the
1990s, but this sudden increase affected Asids ratio to
the world total by about 15 percentage points because
there was a worldwide surge in this type of disaster.
Clearly, there is an extreme concentration of victims of
such disasters in Asia, and this has shown no change for



many years. These wind and flood disasters affect over
100 times the number of people afflicted by earthquakes
and tsunami.

Another substantial increase is clear in the value of
damage caused by typhoons and cyclones; it is now run-
ning at 10 times the level of the 1980s. Again, however,
the ratio has remained aimost unchanged, at about 40%,
because hurricanes in Central and North America
account for more than 50% of the world total (51.2%,
58.5%, and 54.4% in the 1970s, 1980s, and 1990s,
respectively). It is sadly worth noting that there has
been conspicuous growth in the absolute value of dam-
age in both Asia and the Americas.

The conclusions we draw from the above results are
corroborated by other statistics. Take for example the
number of cases where material assistance and interna
tional emergency relief activities have been provided to
disaster areas around the world by the Japan
International Cooperation Agency (JCA). There were
187 such occurrences between October 1987 and
September 1998, of which 41 were for wind and flood
disastersin Asiaand 11 for earthquake or tsunami disas-
tersin Asia?. The ratio of assistance to Asia for all
types of natural disaster, including volcanic eruption and
landslide, is as shown in Table 3 for the 25-year period
from 1968 through 1992. This table indicates that disas-
ters in Asia account for almost 40% of the world total,
while the death toll in Asiais over 40% and the humber
of people affected is dightly less than 90%. The latter
figure is about 2.2 times the ratio of number of occur-
rencesin Asia

To summarize the discussion so far, wind and flood
disastersin Asiafar outhumber any other type of disaster
in frequency, death toll, people affected, and value of
damage. According to data accumulated over the past
25 years, natural disastersin Asia account for about 40%
of the world total, while the death toll ratio is about 50%
and the number of people affected about 90%, meaning
that damage to human life is more prominent than other
types of damage.

Table 3 Asia versus the world in 24-year averages

Asids ratio to world total
No. of occurrences 38.5%
Death toll 45.7%
No. of people affected 86.7%
Value of damage 30.6%

B DISASTER PREVENTION POTENTIAL OF

ASIAN SOCIETIES
he developing countries of Asia, in common with

those in the rest of the world, suffer from the
three-pronged threat of decelerating economic growth,
environmental degradation, and population growth.
Asia has been particularly badly affected by the currency
crisis triggered by the fall of the Indonesian rupiah in
1997; the crisis spread through neighboring countries
like wildfire, putting a halt to economic growth in all
affected countries. Overall degradation of the global
environment has caused a collapse of both natural and
semi-natural ecosystems, resulting in increased numbers
of natural disasters?. Further, rapid urbanization and
the concentration of population in cities has had the
effect of magnifying the severity of those natural disas-
ters that affect urban areas.

It is clearly apparent that a "vicious cycle" exists in
the relationship between disastersin developing countries
and poverty there 4. First, provincial areas with a popu-
lation consisting mostly of farmers experience recurring
natural disasters as aresult of population growth accord-
ing to the following process:

(1) The area of productive land per head of population
can only fall as population increases; as a conse-
guence, the population moves onto unsuitable and
vulnerable land, in many increasing the frequency
and severity of disasters.

(2) Farmers settling on land unsuitable for crops suffer
damage from disasters, further deepening their
poverty. Stricken farmers either go to town for
work or become tenant farmers, thus finding them-
selves trapped in deep poverty.

On the other hand, large cities (including capital
cities) also suffer from population inflow and experience
disasters with increasing frequency and severity as fol-
lows:

(1) Chronic delays in the provision of socia infrastruc-
ture force 30% to 60% of people to live in closely
confined, overly populated areas such as slums.
(Population growth in slums is typically double that
in other city areas.)

(2) Sprawling residential development encroaches into
disaster-prone areas.

(3) The mixing of residential and manufacturing func-
tions, and concentrations of dangerous materials in
cities, increases the likelihood of secondary disas-
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ters, such as fire, explosion, or chemical pollu-
tion and radiation exposure.

These phenomena are illustrated in Figure 1,
which shows how disasters often "evolve" # in inten-
sity from "rural disasters' through "urbanizing disas-
ters,” "urbanized disasters,” to fully "urban disasters’
as communities change.

Disaster prevention can in a technical sense be
categorized into two types of approach: "soft" coun-
termeasure involving no structures and "hard" coun-
termeasure in which structures are introduced?®.
Satisfactory implementation of both approaches to
disaster prevention depends on the availability of
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money and information. In other words, a country
needs to be richer to be resistant to disaster. The
author earlier revealed that average life expectancy is
one appropriate and general index of degree of afflu-
ence. The United Nations then defined the human
development index (HDI) as a standard measure of the
standard of living in a country. The HDI takes into
account gross domestic product, average life expectancy,
and educational attainment, and the closer its value is to
1, the higher the standard of living. Countries are
ranked into three categories depending on the value of
thisindex: the top isfor HDIs of 0.8 or more, the mid for
HDIs from 0.5 to 0.799, and the low for those less than
0.5. Table4 ranks Asian countriesin terms of HDI.

As this table shows, the countries in the low category
are mostly those with population growth greater than
2%, while GNP per capitaisaslow as 300 dollars or less
and the average life expectancy less than 60 years. The
risk of death through natural disaster in these countries
(that is, the annual disaster death toll divided by the total
population), averaged over 25 years from 1968 to 1992,
is 3.4 x 10“ for Bangladesh and 4.7 x 10* for Cambodia
For countries in the mid category, such as China and the
Philippines, the risk is 1.1 x 10°® and 3.4 x 107, respec-
tively. Japan, a high-band HDI country, had arisk of the
order of 10° until the Hanshin—Awaji Earthquake
occurred. Thus disaster-related risk may be indicated as
afunction of HDI or average life expectancy.

m APPROPRIATE DISASTER PREVENTION
STANDARDSFOR ASIA
he 21st century is expected to be a period in
which cities are the most prominent social feature.
One of the implications of thisis the certainty that major

Fig 1. Vicious circle of disaster and poverty ” (Kawata, 1998)

disasters will affect cities. With approximately 50 coun-
triesin Asia, there is considerable danger in discussing a
single form of disaster prevention for al of them, since
their capacity to handle disasters varies greatly. What,
then, should we do about standards for these countries?
In the past, the author suggested that the risk to life
through disaster falls dramatically from around 10° as
average life expectancy exceeds 60. Countries with
lower HDI values are either too budget-restricted to
make direct investments in disaster prevention or, even
in cases where funds are available, their investments are
far less effective than expected. As aresult, the disaster
death toll does not fall despite their efforts. One possi-
ble solution to this would be indirect investment, where-
by a disaster prevention strategy is incorporated into the
regular public works function. On the other hand, for
countries ranked in the mid or upper categories, direct
investment in disaster prevention is more effective,
although one may question whether such investment is
as competitive cost-wise as in other types of project.
The answer is certainly "yes' if the social value of a per-
son's life is fully quantified, and this is clearly the ten-
dency today ®. When this concept was applied after the
Hanshin-Awgji Earthquake, the socia value put on the
life of a Japanese citizen was calculated to be about 250
million yen. On this basis, 250 hillion yen invested in
disaster prevention efforts to prevent the death of 1000
people is justifiable. Naturaly, the application of this
concept will result in a great gap between the value of a
person in a devel oping country and in an advanced coun-
try, since it depends on prices, gross domestic product,
and other factors unique to each country. Despite the
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Table 4

Indexes of social conditions and capacity for disaster prevention in Asian countries

S Ly T W B R Nl K= e U O
(millions) | (per krv) 9% (%) p(n?inions) pggses (%) | (thousand ha, %) ’()gss) p(age)cy r%tio(%)
Japan 1255 | 331 03 980 | 2(10) | 668 13(0.1) {39,640 79  |0940| 21
Thailand 588 | 116 11 11.9 1(1) | 228 329 (2.6) | 2,740 69 |0833] 73
Malaysia 201| 63 24 108 0@ | 471 400 (2.4) | 3,890 71 |0832| 87
Philippines 67.6 | 234 21 38.1 1) | 227 262 (35) | 1,050 65 |0672] 31
Indonesia 1976 | 102 16 73.0 1(7) | 606 1,084 (10) | 980 63 |o668| 71
China 1,22050 | 127 11 3824 | 6(64) | 143 87(01) | 620 69 |0626| 102
Taiwan 213 | 592 0.9 * * * * 12,201 * | 64
Papua New Guinea 43 9 23 0.7 00) | 8L6 133 (0.4) | 1,160 57 | 0525| **34
Myanmar 465 | 67 21 12.0 0 | 413 387 (14) | 241 58 0475 54
India 9357 | 283 1.9 2558 | 6(44) | 219 |Incresse7(0.0) | 340 62 |0446| 54
Pakistan 1405 | 163 2.8 48.7 2(9) 2.3 55(2.9) | 460 62 |0445| 45
Bangladesh 1204 | 821 22 26 1(3) 7.8 9(08) | 240 57 |0368| 44
Cambodia 103 | 54 2.8 22 0() | 557 164(16) | 270 —  |os3a8] —
Nepal 219 | 146 26 23 00 | 352 55(11) | 200 54 0347 29
[ 1995 1995  1990-1995 1996 2015 1995 1990-1995 1995 1994 1994 1990

*  Included in China
** 1993

*** Cities with a population of more than 8 million. Bracketed figure is the number of cities with a population of more than 1 million

Table 5 Example of suitable standards for disaster prevention projects

Country level GNP per capita External forceinvolved Disaster prevention method Areain question
High level | $20,000 or more Extreme natural force Hard disaster prevention up to design natural force |  Megalopolis and
High level 11 $3,000 or more  |Incremented design external force Soft disaster prevention for extreme natural force | extended urban area
Medium level $1,000 or more Design natural force Hard disaster prevention (mitigation of Regional
personal and property damage)
Low level Lessthan $1,000 | Current maximum natural force Soft disaster prevention (mitigation of Local
personal damage)

various opposition likely to arise against widespread use
of this concept, it does allow us to carry out a cost-bene-
fit analysis of disaster prevention projects.

Returning to the question of how to pursue standards
for all of Asia, the author suggests strongly that Japan
should make the country's history of disaster prevention
efforts available to Asian countries so that a plan for dis-
aster prevention in Asian countries can be synthesized
together?. Regarding responsibility for tackling the var-
ious problems, including disaster prevention, faced by
developing countries, it may be taken as understood that
the advanced European countries take care of the
African countries and that the USA is responsible for
Central and South America. It follows that Japan is
qualified to contribute to solving the disaster prevention
problems of Asian countries, and thisis certainly in line
with Japan's national interest from a long-term view-
point. If Japan fails to commit fully to disaster preven-
tion efforts, we may find ourselves left behind in

developing "global standards.”

In Table 5, | propose one possible solution to how
Japan might contribute. Here, the Asian countries are
categorized into four groups: high level 1, high level II,
medium level, and low level based on the HDI values
given in Table 4. The definition of disaster prevention
preparedness at each HDI level, as determined for the
purpose of this proposal, is that disaster prevention mea
sures are fully in place in countries reaching the high
levels; measures are being implemented in the case of
the medium level; and measures remain inadequate in
the countries categorized as low level. Table 5 gives
estimated border levels of GNP per capita between the
categories. Based on our experience in Japan, the 1960s
marked the end of the era of major damage from wind
and floods, with the Ise Bay Typhoon being the last
major disaster of this type and also signaling the enact-
ment of the Disaster Measures Basic Law. (At thistime,
the per capita GNP of Japan was about US$1,000.) By



Photo 1 Cyclone shelter made of éorrded' reinforced

concrete; it is used as an elementary school
building for dual lessons

around 1975, most major storm surge prevention mea-
sures had been completed (with the then per capital GNP
being about $3,000).

Rising from being a medium level nation to join the
ranks of the high level group does not mean a sudden
gain in capacity to implement measures against
extreme natural forces; rather, a realistic approach is to
gradually enhance "hard" disaster prevention potential
by gradually increasing the design force they are
expected to withstand — which can, for example, be
done by increasing the return period taken into consid-
eration. For Japan, measures against extreme floods
began in 1987, when the per capital GNP was about
$20,000.

A useful supplementary indicator, to be used in addi-
tion to GNP, might be the reduction in forested area of a
country. For example, this may be particularly useful in
the Philippines, which has suffered some of the worst
deforestation despite its position in the medium level.
As aresult, it is considered very vulnerable to flood
problems. In China or India, which both have large
numbers of cities with populations over 1 million, urban
disaster prevention is particularly essential. Thus, stan-
dards should be developed to meet the needs of all
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Photo 2 Severely eroded coast

nations and not be based on a simple comparison of
countries.

m APPLICATION TO BANGLADESH
L et us apply the above approach to the design of a
. cyclone shelter in Bangladesh. If the above-men-
tioned cost-benefit analysis is used to compare the cost
of implementing safety measures and the number of peo-
ple who might be saved (that is, the social value of their
lives), then even if the balance is in favor of the latter,
more benefit may be achieved by, say, putting a cyclone
shelter to multiple uses on a daily basis. One such use
might be as a school for either children or adults. In
fact, the school considered here is used in this way. |
want to look at a practical approach to this type of mea-
sure.
Suppose a cyclone shelter were to be constructed by
a Japanese contractor. The cost would be about three
times more than if a local Bangladeshi firm were to do
the work. Simply put, a local contractor could build
three shelters for the same cost. In practice, though,
thereis moreto it than meets the eye. The shelter shown
in Photo 1 is clearly in bad shape, with a great deal of
deteriorated concrete. This kind of situation is common



around Bangladesh; the problem is poor construction
and management practice.

A further consideration is that the majority of
islands in Bangladesh consist of alluvial soil brought
down by the Ganges, Meghna, and Brahmaputra, which
is why the shape of an island never stops changing
through continued shoreline erosion and collapse, as
shown in Photo 2. (For example, the Sandwip, an oval
island extending 30 km north to south and measuring 15
km wide has a population of 150,000 and suffers ero-
sion along its northwestern coast at an annual rate of
over 10 m. The eroded soil is deposited at the south-
eastern tip of the island, where new land appears every
year.) This perpetual erosion of the shoreline often
results in coastal shelters shifting into the sea. If Japan
were to build suitable shelters through financial assis-
tance projects, the appropriate procedure should be as
follows:

(1) First, the recurrence period of the design storm
surge should be determined, including an evaluation
of the possibility of coastal shelters being sub-
merged and the probability of residents experiencing
astorm surge in their lifetimes.

Japanese engineers should be developed with al the
major special skills required: planning, cost calcula
tion, design, and construction. These engineers
should then be dispatched and backed up by a suit-
able support system for them. (Since, in Japan, con-
tractors use too many engineers on site, resulting in
higher costs and reduced competitiveness compared
with other advanced countries.)

(3) Japanese civil engineers should be developed who
can manage local contractors, develop easy-to-
understand methods that facilitate a transfer of qual-
ity control and construction management concepts,
and prepare alternative plans for different balances
of mechanical operations and labor.

Construction experience gained in various locations
should be databased to alow contractors in the same
line of business to share and make joint use of the
information.

The developing countries, though they do have civil
engineering researchers, generally have no civil
engineering academic association that pulls them all
together. This creates an environment where, in a
public work project, technical issues fall by the way-
side and politicians and bureaucrats make the deci-
sions. The Japan Society of Civil Engineers (JSCE)

2
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should help local engineers establish their own asso-
ciations.

It is not numerical design values that are required in
developing Asian civil engineering standards. Rather,
the need is for a common understanding regarding the
importance of considering the economic, cultural, and
environmental conditions prevalent in each country
when deciding how to develop and improve the social
infrastructure. The JSCE is currently developing drafts
of standards for public works in developing countries,
and especially the southeast Asian nations, through its
Standards Devel opment Support Committee. In order to
make the most of all the efforts made so far in Japan and
by the JSCE for the betterment of this region, it is an
urgent task for Japan to propose a new scheme in this
field.

B TRIALSOF DISASTER PREVENTION
EFFORTSIN ASIA

et me briefly mention a few recently published
committee reports on issues the author isinvolved
in®9. Japan has long worked with developing countries
in implementing support projects centering around pro-
grams for improvement of the institutional, scientific,
engineering, and technological situation of countries in
Asia. Unfortunately, social, economic, and anthropol og-
ical issues were not fully assimilated into such programs.
In an attempt to overcome this shortcoming, JCA set up
the "Research Committee on Development and Disaster
Prevention" in 1997 to discuss better ways of helping
developing countries gain improved resistance to disas-
ters in the context of Japan's ODA efforts. The conclu-
sion of this committee was that it would be "impossible
to eliminate vulnerability to the damaging natural forces
(of natural disaster) without eliminating poverty. In
order to solve the poverty problem and enhance disaster
prevention capabilities, any assistance should allow resi-
dents to have easy access to the various resources neces-
sary for sustainable development through social and
economic development, and that full use of these
resources must be made. Japan should take this into
consideration when providing assistance. In helping
these developing countries eliminate poverty, Japan
should also implement projectsin a variety of fields and
on a small scale so as to help the poor — at whom the
efforts are directed — receive maximum benefit. Not
only should each such project itself be successful, but



also the integration of all such projects must be achieved
to multiply the effect of assistance." The committee's
recommendation was that we should work to "imple-
ment sustainable social development projects, develop
capable personnel in developing countries, and improve
research organizations."

In 1996, the Urban Disaster Prevention Research
Center established a Research Committee on Ideal
Cooperation on Disaster Prevention in the Asian Region
as part of a project under contract with the National
Land Agency to discuss the ideal of "international coop-
eration for mitigation of human damage due to natural
disasters in Asia and for improvement of regiona disas-
ter prevention potential against disasters." This commit-
tee discussed four major points: (1) current
understanding of the disasters likely to face Asian coun-
tries and regions; (2) progress and status of information
gathering with respect to these types of disasters; (3)
obstacles to damage mitigation as determined from dis-
aster-related data and information; and (4) a suitable
form of international cooperation. The committee pub-
lished the results of its deliberations in a report, and in
response to its recommendations, the Asian Disaster
Reduction Center was established in Kobe in July 1998.
One of the committee's roles is to propose guiding prin-
ciples for the new center's activities. Some of suggested
activities include making and publishing maps of the
various countries, translation of Japanese disaster pre-
vention manuals into English, and putting Japan's disas-
ter information into databases.

The results of many other studies carried out by vari-
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ous committees of the National Land Agency set up to
discuss disaster prevention in Asia have also become
available. It is therefore time to integrate all the results
into a single plan for how to proceed. It is the wish of
the author that this special feature will help accelerate
such efforts.
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