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VII. INFRASTRUCTURE DEVELOPMENT
RELATING TO DISASTER
MANAGEMENT

A.  INTRODUCTION

Asia and the Pacific is the world’s most disaster-prone region, account-
ing for 91 per cent of deaths from natural disasters in the past century and
49 per cent of the resulting economic damage (figure VII.1). Each year for
the past 15 years, an average of 41,000 people have died in the region from
natural disasters, which annually inflicted $29 billion worth of damage. Of the
world’s 10 most severe natural disasters in 2004, five occurred in the Asian
and Pacific region, causing damage amounting to $55 billion, about 70 per
cent of the total damage, estimated at $80 billion.
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Figure VII.1.  Impacts of natural disasters in the period 1900-2005

Natural disasters have a profound impact on the quality of life through
their destruction of food crops and livestock, shelter and other aspects of the
built environment, and forced dislocation of households and communities.
Their most devastating impact, however, is their toll on lives and the instant
poverty they create.1  The effect of natural hazards on the loss of human
lives is directly related to the poverty levels in a given country. National and
regional efforts for natural disaster reduction should therefore be closely
linked with poverty alleviation and economic and social development activities.

1 ESCAP, Natural Hazards and Natural Disaster Reduction in Asia and the Pacific
(ST/ESCAP/1574), 1995.
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Losses resulting from natural disasters are particularly damaging in the
Asian and Pacific region, depriving countries of resources which could
otherwise be used for economic and social development. The toll is most
severe and tragic in the least developed and developing countries of the
region, which have sometimes had their development goals set back years
and even decades as a consequence of major disasters. Regional coopera-
tion for disaster management, including infrastructure development, is essen-
tial, not only to cope with the impacts but also to help ensure that the region
sustains its economic growth.

The objective of this chapter is to analyse the impact of natural
disasters in the Asian and Pacific region and its relationship to infrastructure
development with a view to identifying how regional cooperation could help
address issues relating to disaster management. Section B provides a brief
analysis of the causes of natural disasters. An analysis of infrastructure
relating to disaster management is given in section C. A discussion on
enhancing regional cooperation in infrastructure development for disaster
management is provided in section D. Section E provides a summary of
findings and proposes a way forward.

B. CAUSES, DAMAGE AND TRENDS

1.  CAUSES OF NATURAL DISASTERS

Recent surveys conducted by ESCAP have shown that Asia and the
Pacific is one of the regions of the world most vulnerable to disasters,
experiencing a wide variety of natural hazards that include floods, cyclones,
earthquakes, drought, tornadoes, debris flows, hailstorms, storm surges,
tsunamis and haze.  Table VII.1 presents the relative intensity of most serious
natural hazards faced by some vulnerable countries in Asia and the Pacific.

Tropical cyclones occur more frequently in the Asian and Pacific region
than in any other part of the world and are usually accompanied by severe
flooding.  Riverine flooding continues to be a common occurrence in the
region that causes substantial damage every year. The impact of flash floods
is also becoming increasingly important.  Urban flooding has become a
major potential hazard in terms of its economic and social impact as a result
of the rapid urbanization process and uncoordinated infrastructure develop-
ment.  Coastal flooding and storm surges have the potential to cause
substantial loss of life and property damage in large and heavily populated
deltaic areas, such as those of Bangladesh and Viet Nam, and tsunamis
generated by underwater earthquakes can also be very destructive, as
experienced in December 2004 in the Indian Ocean and South-East Asia.

Cyclone-related disasters were rated as the most severe in many
survey responses. Ranked in order of severity, they included (1) floods, (2)
strong winds, (3) landslides, including mudslides, and (4) storm surges.
Floods were also the most common disaster experienced in almost all
countries in the region.

Rapid population growth in Asian and Pacific countries is driving people,
mostly the poor, to settle in squatter areas in large cities, usually inhabiting low-
lying flood-prone areas, unstable hillsides or other disaster-prone marginal
locations owing to the high cost of suitable alternatives and the extremely high
cost of new infrastructure and services. In Bangladesh, for example, over a
million people are living on islands formed by silt deposits and in vulnerable
flood plains and coastal areas.  Over 85 per cent of the population of China
lives on alluvial plains or along river basins concentrated in one third of the
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Table VII.1.  Relative intensity of natural hazards faced by selected countries in
Asia and the Pacific

COUNTRY Cyclone Flood Drought Landslide Tsunami Earthquake Volcano Fire

Australia S S L S
Bangladesh S S S L L L L
China M S S L L S M
Cook Islands M L S L M L
Fiji S S M S S M
Hong Kong, China M L M M
India M S S L M M
Indonesia L M M L L S M M
Iran (Islamic Republic of) M S S
Kiribati L Sa S L S L
Lao People’s Democratic

Republic M L
Malaysia M M S L M L
Marshall  Islands M Sa S L M L
Micronesia

(Federated States of) M Sa S L S L
Myanmar M M M M S S
Nepal M La M L M M
Niue M La M L L M
Pakistan M Ma M L M S L
Palau M Ma M L M L
Papua New Guinea L S M S S S S L
Philippines S S L S S S M M
Samoa M S L S S M L L
Solomon Islands S S L S S S S L
Sri Lanka M S S L L
Thailand M Sa S L L L
Tokelau M Sa S L S L
Tonga S M M L S S S
Tuvalu L Sa M L S L
Vanuatu S S L S S S S L
Viet Nam M S L S S L L

Source: Asian Disaster Preparedness Center, United Nations Office for the Coordination of Humanitarion Affairs; and
ESCAP secretariat.

Notes:
S: Severe, M: Moderate, L: Low
a Coastal flooding.

country’s total land area.  The situation is similar in Viet Nam, where the dykes
providing protection along rivers are sometimes breached by flood waters,
causing extensive inundation.  In consequence, the number of persons
vulnerable to natural hazards is increasing rapidly.

Environmental degradation taking place in many countries of the region
only intensifies the damage inflicted by natural disasters.  Deforestation,
erosion, overgrazing, overcultivation and incorrect agricultural practices and the
degradation of natural buffers amplify the effects of natural hazards.  Land
degradation and desertification pose a serious threat in the region in the wake
of growing populations and enhanced food demand. Indeed, a comparison of
desertification in different continents indicates that the Asian and Pacific region
is most severely affected by loss of land productivity and agricultural output,
although Africa has the highest percentage of desertified dry land.
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2.  PATTERNS OF NATURAL DISASTERS

According to various ESCAP surveys, natural disasters had the most
impact at the local level, followed by the regional and national levels.
Impacts of floods are particularly significant at the regional and national
levels. These surveys confirmed the analysis of the impacts of natural
disasters in the region during the period from 1950 to 2005, based on the
OFDA/CRED International Disaster Database, which showed (figure VII.2)
that cyclone-related disasters (wind-storms and floods) accounted for most of
the loss of life and economic damage (54 per cent of deaths and 57 per
cent of economic damage).

Cyclone-related
disasters accounted
for most of the loss of
life and economic
damage

Figure VII.2.  Impacts of natural disasters in the period 1950 – 2005

Source: OFDA/CRED International Disaster Database, 2005 <www.em-dat-net>.
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However, the pattern of death and damage has changed substantially.
Over the past 50 years, about 100,000 people have died annually as a result
of natural disasters, and the related damage has amounted to $10.6 billion.
Over the past 15 years, however, only 41,000 people, on average, have died
annually as a result of natural disasters, but the amount of damage has
nearly tripled, to $29 billion annually.

A survey conducted by ESCAP in 2000 for the Typhoon Committee
Area revealed that several members of the Typhoon Committee had at-
tempted to quantify the annual economic losses caused by cyclone-related
disasters in monetary terms; they ranged from $5.5 million in Hong Kong,
China, to $1.96 billion in Japan. Attempts were also made in several
countries to rank the severity of these cyclone-related hazards according to
the magnitude of the impacts. Table VII.2. contains such information for
Malaysia and the Philippines.

River floods were found to have a significant impact in many countries
and urban floods had a serious impact in such countries as Japan and
Malaysia. Flash floods were also found to be frequent in many countries, but
data on coastal floods, particularly storm surges, were not readily available.

The ESCAP region covers a total area of about 35 million square
kilometres, or 26 per cent of the world’s land area but, with nearly 60 per
cent of the world’s population and over 60 per cent of the total irrigated land,
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it is the world’s most densely populated and most intensely cultivated region.
The potential for devastating natural disasters is much greater in the
countries of Asia and requires particular attention if the severe toll of these
events on life and property is to be significantly reduced.

3.  DAMAGE TRENDS IN SELECTED COUNTRIES

According to statistics issued recently by Munich Re, the world’s
largest reinsurer, economic losses caused by natural disasters have in-
creased sharply in the past three decades (figure VII.3). Five of the world’s
10 most severe disasters in 2004 occurred in the Asian and Pacific region
and they accounted for $55 billion or 70 per cent of the total damage,
estimated in 2004 at $80 billion.

Table VII.2.  Impact of cyclone-related hazards in Malaysia and the Philippines

(Millions of United States dollars)

Economic loss Flood Strong winds Land slides Storm surges

Malaysiaa 50 2 3 1
Philippines 1 829 1 691 1 290 No data

Source: Survey conducted by ESCAP secretariat, 2000.
Note:
a Indication of the order of magnitude only.

Figure VII.3.  Trends of economic losses by natural disasters

Source: Munich Re Group, 2005 (www.munichre.com).
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(a)  India

India is one of the Asian countries with a well-developed statistical
survey system. Indices show that damage caused by wind and water has
decreased since 1982 (figure VII.4) but is still higher than in 1961. Whether
the decrease in recent years is a trend or a statistical fluctuation is unclear.
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Figure VII.4.  Damage trends in India
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Forecasting and Warning Systems in Asia and the Pacific, 2003.
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(b)  Philippines

In the Philippines, the number of deaths and missing persons and the
amount of damage to housing are on the increase (figure VII.5). Damage to
houses is relatively high because the Philippines lies in the path of cyclones,
which the houses are not strong enough to withstand.

(c)  Thailand

Thailand has relatively few disasters, but flooding in the Bangkok
metropolis is becoming a serious problem (figure VII.6). This type of flood

Figure VII.5.  Damage trends in the Philippines
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results in few human losses and buildings are not apparently damaged;
however, its effect on the economy is significant.

4. IMPORTANCE OF INVESTING IN INFRASTRUCTURE

The experiences of the Republic of Korea and Japan demonstrate the
importance of investing in infrastructure in order to mitigate the effects of
disasters.

Figure VII.7 shows the damage trends from 1961 to 1996 in the
Republic of Korea, which is next to Japan in achieving rapid economic

Figure VII.6.  Damage trends in Thailand
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Figure VII.7.  Damage trends in the Republic of Korea
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Since the 1950s, Japan
has spent about 1 per
cent of GDP
on disaster
countermeasures,
leading to a significant
reduction in annual
economic damage

development. The fact that damage to agricultural land shows no statistical
trend may be a statistical matter, but a decrease in housing and human
losses may be attributed to disaster prevention efforts.

In Japan, in contrast to other countries, the index of damage has
decreased one order since 1961 (figure VII.8). Economic damage has not
decreased in Japan in absolute terms, but as a proportion of national income
the impact has decreased (figure VII.9).

Behind these figures lies the fact that, since the 1950s, Japan has
spent about 1 per cent of GDP on disaster countermeasures (figure VII.9),
leading to a significant reduction in annual economic damage. Despite the
unpredictability of natural disasters, the damage sustained can be greatly
reduced by continued effort.

Figure VII.8.  Damage trends in Japan
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Figure VII.9.  Trends of investment and damage in Japan
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The level of Asian and
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2 Saroj Kumar Jha, a presentation entitled “Mainstreaming disaster reduction in poverty
reduction: attaining and sustaining MDGs”, Washington D.C., World Bank, September 2005.

3 Case studies on the application of ECLAC methodology to the assessment of the socio-
economic impact of natural disasters in Asia, presented at the Concluding Regional Workshop,
held in Bangkok from 11 to 14 October 2005.  The countries studied were China, the Lao
People’s Democratic Republic, Pakistan, the Philippines, Sri Lanka, Thailand and Viet Nam.

C. INFRASTRUCTURE AND THE MANAGEMENT OF
NATURAL DISASTERS

1. PHYSICAL INFRASTRUCTURE

As mentioned above, investment in infrastructure for the manage-
ment of water-related disasters, such as cyclones, floods and drought, has
significantly reduced loss of life, from an annual average of 100,000 during
the past 50 years to 41,000 during the past 15 years.

However, investment in disaster management infrastructure falls into
two categories: (a) investment in infrastructure to support sustainable socio-
economic development; and (b) investment in infrastructure for reconstruction
and recovery. Recent World Bank data2 showed that the level of Asian and
Pacific investment in infrastructure development during the past 15 years has
been much lower than the economic value of the infrastructure damaged by
natural disasters. The level of investment required was estimated at $224
billion or about $15 billion per year. The annual damage in the Asian and
Pacific region was equivalent to about two-thirds of global annual lending by
the World Bank. Disaster-related lending by the World Bank over the past 25
years has totalled only $20 billion for Asia and the Pacific (figure VII.10).

Figure VII.10.  Disaster-related lending by the World Bank, 1980-2005
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Recent studies by ESCAP in seven pilot countries of Asia also indicate
the vulnerability of infrastructure to natural disasters.3 The loss of infrastruc-
ture, including housing facilities, was estimated to be three quarters of total
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Countries in the region
have put increasing
emphasis on
institutional
infrastructure
development at the
national and
regional levels

damage, and about 70 per cent of the damaged infrastructure belonged to
the private sector. A study by the Asian Disaster Preparedness Center on
the impact of the 2004 tsunami estimated infrastructure losses at about $4
billion, about 70 per cent of  total damage of $5.6 billion.

2. REGIONAL EXPERIENCES

The priority for enhanced regional cooperation in disaster management
will be on rebuilding infrastructure and investing in infrastructure for disaster
prevention and preparedness. Regional cooperation in developing the physi-
cal infrastructure for disaster management has so far been limited, but there
has been more significant cooperation in building an institutional infrastruc-
ture.

The main effort at regional cooperation in physical infrastructure devel-
opment was made under the auspices of ESCAP in 1957, when the United
Nations embarked on a major flood control project in the Lower Mekong
River Basin. Important outcomes included the Ubolratana Reservoir in the
north-eastern part of Thailand, the Nam Ngum Reservoir in the Vientiane
Plain of the Lao People’s Democratic Republic, and the dyking system in the
Vientiane Plain and Nong Khai Province on the Lao-Thai border along the
Mekong River. The experience building these key physical assets offered a
model for cooperation in developing transboundary river basins, but little
progress has been made.

There has been increasing cooperation, however, among countries of
the region with a view to developing an institutional infrastructure at the
national and regional levels for dealing with disasters. Paralleling these
efforts, several regional and international organizations have also increased
their assistance to the developing countries in this sector. This section
focuses on the experience and important achievements of the regional
programme initiated by ESCAP on natural disaster risk management.

Since establishing the Bureau for Flood Control in 1949, ESCAP has
adopted a two-pronged approach to building up regional cooperation and
promoting technical cooperation and regional network-building. Over the past
50 years, ESCAP has advised and assisted its members with regard to
natural disaster preparedness and mitigation, especially those aspects related
to integrated water resources management. The concept of network-building
figured as a main aim from the early stage of its programme and has
developed into several components, of which the most effective are
subregional and include the Mekong Committee, established in 1957, the
Typhoon Committee, established in 1968 and the Panel on Tropical Cy-
clones, established in 1972.

The Mekong Committee has led to cooperation in building physical and
institutional infrastructure contributing to integrated river basin development.
It is important to note the achievements of the Typhoon Committee and the
Panel on Tropical Cyclones in developing institutional cooperation.

The Typhoon Committee has covered a wide range of disaster reduc-
tion activities. These include the Typhoon operational experiment (TOPEX)
programme, initiated in the early 1970s. The objective of TOPEX was to
carry out, through cooperation in the prompt and reliable collection and
exchange of observational data, an operational test of the functioning of
various systems used for typhoon analysis, forecasting and warning. TOPEX
consisted of three components: the meteorological, hydrological and warning
dissemination and information exchange components. The programme tested
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Table VII.3.  Membership of the Typhoon Committee, the Panel on Tropical
Cyclones and the Mekong River Commission

Name of Organization Members

Typhoon Committee Cambodia, China, Democratic People’s Republic of Korea, Hong Kong, China,
Japan, Macao, China, Malaysia, Lao People’s Democratic Republic, Philippines,
Republic of Korea, Singapore, Thailand, United States of America, Viet Nam

Panel on Tropical Bangladesh, India, Maldives, Myanmar, Oman, Pakistan, Sri Lanka,
Cyclones Thailand

Mekong River Commission Cambodia, Lao People’s Democratic Republic, Thailand, Viet Nam

the effectiveness of a system built up over more than a decade for flood
warnings, typhoon warnings and dissemination of information to the public.
Over the years, this subregional cooperation programme has continued to
strengthen. An initial assessment revealed the following major achievements:

(a) A good network of modern facilities has been established with
investments by the members and assistance from donors which produce
good data sets on typhoons that are now available for research, particularly
for typhoon and flood forecasting and warning;

(b) From the experience of joint experimental programmes related to
designing typhoon and flood warning systems and developing proper tech-
niques of warnings, a good guide has been established for improving existing
forecasting systems and designing new ones in the subregion;

(c) Past joint activities, particularly those for mobilizing facilities inten-
sively over a short period of time, have provided good lessons in the
maintenance of facilities and the training of personnel. These lessons were
considered to be instrumental in the smooth operation of the existing
systems and the Typhoon Committee’s cooperation programme on typhoon-
related disaster risk management;

(d) Member countries made good progress in installing new typhoon
and flood forecasting and warning systems and upgrading existing systems.
As a result of the close cooperation, forecasting systems were successfully
established for several pilot river basin projects in some member countries.
New forecasting standards and modern equipment were introduced, including
telemetry systems.

Among the latest developments, the Typhoon Committee has formu-
lated a strategic plan on typhoon-related disaster risk management and has,
since 2001, implemented it under the framework of regional cooperation
among its members.

The World Meteorological Organziation (WMO) and ESCAP jointly
established the intergovernmental Panel on Tropical Cyclones in 1972 in
recognition of the importance of an efficient cyclone warning service in the
Bay of Bengal. It was noted that the loss of life and property and human
suffering caused by tropical cyclones in coastal areas were sometimes severe
in the area. The northern part of the Bay of Bengal was known for its potential
to generate dangerously high storm tides, a major killer when associated with
cyclonic storms. Out of 10 recorded cases in the world of tropical cyclones
causing very heavy loss of life (from about 40,000 to well over 200,000 lives
lost), eight were in the Bay of Bengal and the Arabian Sea (five in Bangladesh
and three in India). The world’s highest recorded storm tide, of 41 feet,

Member countries
made good progress

in installing new
typhoon and flood

forecasting and
warning systems and

upgrading existing
systems
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occurred in this region (1876, Bakherganj cyclone near Meghna Estuary,
Bangladesh). Original panel members included Bangladesh, India, Myanmar,
Pakistan, Sri Lanka and Thailand. The Maldives joined in 1983.

The Panel has adopted a comprehensive cyclone operational plan to
provide the most effective tropical cyclone warning system possible with the
existing facilities. The plan defined the sharing of responsibilities among
Panel countries for the various segments of the system and recorded the
coordination and cooperation achieved. It specified arrangements for stand-
ardizing operational procedures, the efficient exchange of various data related
to tropical cyclone warnings, the issuance of cyclone advisories from a
central location having the required facilities for the purpose, the storage of
data in archives and the issuance of a tropical weather outlook for the
region. The plan set out detailed procedures for preparing, distributing and
exchanging information and warnings on tropical cyclones. Experience has
shown that it is of great advantage to have a detailed statement of the
regional procedures to be followed in the event of a cyclone. The operational
plan was also designed to serve as a valuable reference tool for forecasters
and other users, particularly under operational conditions.

The Panel has drawn up a technical plan aimed at developing and
improving the region’s cyclone warning system, which could also strengthen
the operational plan. The plan is evolutionary in nature and is expected to be
updated or revised from time to time by the Panel. Cooperation plans have
included developing national expertise and the capacity of the member
countries to predict, simulate and evaluate storm surges associated with the
occurrence of tropical cyclones. The continuity in the Panel’s operations
since its establishment in 1972 underlines the political will to cooperate and
confirms the commitment to work jointly to reduce annual disasters caused
by cyclones and to improve disaster risk management.

3. TECHNICAL COOPERATION ON DEVELOPING PHYSICAL
INFRASTRUCTURE FOR DISASTER PREVENTION
AT THE NATIONAL LEVEL

The increased frequency of major disasters, such as the December
2004 tsunami and earthquakes in Gujarat, India; Bam, Islamic Republic of
Iran; and most recently along the India-Pakistan border, has underlined the
importance of technical cooperation in the region for developing better
physical infrastructure.  ESCAP, in cooperation with various member coun-
tries and international organizations, has developed guidelines for better
management of resources as well as effective integration of risk manage-
ment into the socio-economic development process.  Among the most recent
guidelines produced by ESCAP are:

Guidelines and Manual on Land-use Planning and Practices in Water-
shed Management and Disaster Reduction (1997)

Guidelines on Participatory Planning and Management for Flood Mitiga-
tion and Preparedness (2003)

D. ENHANCING REGIONAL COOPERATION IN
DISASTER MANAGEMENT THROUGH
INFRASTRUCTURE DEVELOPMENT

Regional cooperation in disaster risk management in the twenty-first
century is expected to respond to regional and subregional development
needs in a much more flexible manner. A recent regional survey and
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previous assessments by ESCAP have identified a number of key issues to
be addressed.

First, regional cooperation is expected to focus on emerging natural
hazards of increasing intensity or to be incorporated into the disaster risk
management process of regional, subregional or national development pro-
grammes. Disaster management infrastructures will need to be appropriate to
a country’s or subregion’s level of development, capable of delivering appro-
priate services in a timely manner when urgent needs arise, and sustainable
in the future. The gross national income (GNI) of developing countries of the
region was estimated by the Asian Development Bank in 2003 at $4 trillion4

and investment in disaster management infrastructure would require about 1
per cent of the region’s GNI or $40 billion per year. Regional cooperation will
be essential in order to mobilize the necessary financial resources. Moreover,
investment on this scale will have a long-term impact, necessitating regional
cooperation to ensure that the new infrastructure is eco-efficient and contrib-
utes to sustainable economic growth in the region.

Second, the increasing socio-economic impact of regional disasters
necessitates the development of knowledge-based disaster management. The
great disparity in levels of development in the region calls for the use of
state-of-the-art information and technologies, and for establishing regional
priorities that would enable the strengthened framework of cooperation to
respond better to the different needs of the subregions. One possibility for
regional cooperation involves the use of satellites, as described in box VII.1.

Investment in disaster
management

infrastructure in the
region would require

about 1 per cent of
the region’s GNI, or
$40 billion per year

4 ADB, Key Indicators of Developing Asian and Pacific countries 2005, (Manila, ADB, 2005)

Box VII.1. Utilizing satellites for natural disaster reduction

Effective disaster management requires accurate and timely information, which is utilized for a number
of vital tasks: risk assessment and preparedness before a disaster; mitigation, response and rescue operations
during a disaster; and relief and rehabilitation after a disaster. It has been shown that Earth observation
satellites can make a significant contribution in this regard, and efforts have been made to address the gaps
between the experimental and operational uses of such information and relevant decision-making tools. Already
recognized by spacefaring countries, this has become a priority area for international cooperation, and attention
has been focused on providing near real-time satellite information free of charge during major disasters.

As current Earth observation satellites were launched to fulfil various mission objectives with different orbit
characteristics and different types of equipment, they could not meet the operational requirements for disaster
management, particularly consistency and timeliness. The concept of a satellite constellation for disaster manage-
ment was then proposed with the objective of building a dedicated information-gathering infrastructure for effective
and informed disaster management. Developing and maintaining such a satellite constellation would involve
investing and sustaining a steep level of financial, human, technical and institutional resources. Broad international
cooperation would be indispensable.

An implementation concept proposed by China in 2001 envisioned a constellation comprising eight satellites
positioned in low earth orbits.  Four of the satellites would be equipped with optical remote sensors and, orbiting
at 650 km above the Earth, would be capable of revisiting any spot on the planet at 12-hour intervals. The other
four satellites would be equipped with imaging radar capable of penetrating clouds for all-weather monitoring of
the Earth’s surface at 24-hour intervals. The comprehensive disaster-monitoring capability of the constellation
might enable a shortening of the interval, perhaps to fewer than 12 hours at the equator and even shorter in
higher latitude areas; at 40 degrees, for example, the interval might be only 6 hours. The constellation’s
usefulness would not be confined to supporting operations in the midst of a disaster or in its wake. The

(Continued next page)
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From 1950 to 2005, the
disasters that had the
most lasting impact in
the region were
caused by cyclones,
floods, earthquakes
and drought

(Continued from preceding page)

1. PERSISTENT TRENDS IN DISASTER RISKS
IN THE SUBREGIONS

From 1950 to 2005, the disasters that had the most lasting socio-
economic impact in the region were caused by cyclones, floods, earthquakes
and drought, according to an analysis by the Centre for Research on the
Epidemiology of Disasters at the Université Catholique de Louvain in Bel-
gium. However, the impacts appear to have varied among the subregions.

(a)  North-East Asia

In North-East Asia, typhoons and floods were found to have caused
the most damage during the period from 1950 to 2005 (figure VII.11),
accounting for about 81 per cent of deaths and 60 per cent of the total
damage. In contrast, disasters caused by earthquakes accounted for only 11
per cent of the total number of deaths (or nearly 300,000 people) and 39 per
cent of the economic damage (or about $150 billion) during this period.

constellation’s consistent information and application models could enable it to contribute greatly to efficient pre-
disaster risk assessment and preparedness, the absence of which was highlighted after the Indian Ocean tsunami
occurred in December 2004.

With a view to deploying the constellation in the near future through regional and international cooperation,
China has begun to work on a baseline system, which it hopes to complete by 2007. The baseline system
consists of two optical satellites and one radar satellite, three receiving stations in China, and an application
system under the coordination of the National Disaster Reduction Center of China (see figure). It is believed that,
after the baseline system is deployed, relevant application models can be developed in interested countries
through regional cooperation, the preliminary benefits of the constellation will be recognized and the functions and
capabilities of the constellation as a tool and an infrastructure for disaster management will be well demonstrated.
Substantive cooperation towards full deployment of the constellation can then be initiated.

China has suggested that the cooperation modes could be flexible at different levels. Individual countries
could, according to their intentions and capacity, produce satellites for the constellation, develop satellite
subsystems jointly, establish application systems or make financial contributions. ESCAP could extend support for
such cooperation by providing a forum for dialogue and by serving as a facilitator in the development of the
satellite system.
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(b)  Central Asia

In Central Asia, earthquakes were the most damaging disasters (figure
VII.12), resulting in nearly 73 per cent of the loss of life and 51 per cent of
the economic damage. Wind storms and floods appeared to have economic
impacts comparable to those of earthquakes but have resulted in far fewer
deaths.

Figure VII.11.  Impact of natural disasters in North-East Asia

Number of Deaths by Disasters in North-East Asia
(without Russian Federation) (Total: 2,649,275: 1950-2005)

Damage in United States dollars in North-East Asia (without
Russian Federation) 1950-2005 (Total=$386.6 billion)
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Source: EM-DAT, the OFDA/CRED International Disaster Database (www.em-dat.net), Université Catholique de Louvain,
Brussels, Belgium.

Figure VII.12.  Impact of natural disasters in Central Asia

Number of Deaths by Disasters in Central
Asia + Russia (Total: 38,200: 1950-2005)

Damage in United States dollars in Central Asia
+ Russia, 1950-2005 (Total=$47.8 billion)
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Source: EM-DAT, the OFDA/CRED International Disaster Database (www.em-dat.net), Université Catholique de Louvain,
Brussels, Belgium.
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(c)  South Asia

In contrast to the other subregions, most deaths in South Asia during
the past 55 years were caused by drought (59 per cent), followed by
cyclones and floods (29 per cent) (figure VII.13). Earthquakes also caused a
considerable number of deaths (50,000, 7 per cent). The greatest economic
damage was caused by cyclones and floods (63 per cent), followed by
earthquakes (19 per cent) and drought (15 per cent).

The level of
investment needed
annually for disaster
preparedness and
recovery and
reconstruction in
developing countries
of the Asian and
Pacific region is
estimated at $55
billion

Figure VII.13.  Impact of natural disasters in South Asia

59%

Number of Deaths by Disasters in
South Asia (2,549,782: 1950-2005)

Damage in United States dollars in South Asia,
1950-2005 (Total=$85.6 billion)
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Source: EM-DAT, the OFDA/CRED International Disaster Database (www.em-dat.net), Université Catholique de Louvain,
Brussels, Belgium.

(d)  South-East Asia

The December 2004 tsunami disaster appears to have completely
changed the pattern of deaths resulting from natural disasters. Waves and
surges now account for 61 per cent of the total number of deaths, followed
by wind storms and floods (figure VII.14). The worst economic damage
resulted from wild fires (42 per cent), followed by wind storms and floods
(38 per cent) and waves and surges, including the tsunami (12 per cent).
This has prompted enhanced cooperation in tsunami early warning in the
region.

(e)  The Pacific

The pattern of impacts of natural disasters in the Pacific (figure VII.15)
appears to be quite different from that of the other subregions. Drought,
wave/surges and wind storm/floods had almost similar impacts in terms of
loss of lives, accounting for 34, 25 and 21 per cent of deaths respectively.
However, wind storms/floods and drought had a much more severe eco-
nomic impact (causing 44 and 41 per cent of damage respectively).
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Source: EM-DAT, the OFDA/CRED International Disaster Database (www.em-dat.net), Université Catholique de Louvain,
Brussels, Belgium.

2. INVESTMENT IN INFRASTRUCTURE IN THE CONTEXT
OF DISASTER MANAGEMENT

The annual investment needed for disaster preparedness in develop-
ing countries of the Asian and Pacific region is estimated at $40 billion or 1
per cent of the region’s GNI, and reconstruction of infrastructure and
economic recovery would require an estimated $15 billion, for a total
infrastructure financing requirement estimated at $55 billion per year. These
estimates are based on recent ESCAP studies and the damage sustained in
disasters in developing countries, which has averaged about $21.3 billion per
year over the past 15 years.

Figure VII.14.  Impact of natural disasters in South-East Asia

Number of Deaths by Disasters in South-East
Asia (Total: 291,230: 1950-2005)
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Source: EM-DAT, the OFDA/CRED International Disaster Database (www.em-dat.net), Université Catholique de Louvain,
Brussels, Belgium.

Figure VII.15.  Impact of natural disasters in the Pacific

Number of Deaths by Disasters in
the Pacific (Total 9,468: 1950-2005)

Damage in United States dollars in the Pacific
1950-2005 (Total=$26.8 billion)
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3. PRIORITY AREAS FOR ENHANCED REGIONAL
COOPERATION IN INFRASTRUCTURE DEVELOPMENT

Beyond the overall objective of reducing the number of deaths and the
extent of economic loss from natural disasters across the region, plans for
infrastructure development need to reflect the varying priorities of the differ-
ent subregions. It is important to develop multi-hazard early warning systems
to ensure the efficiency and sustainability of programmes, but in each
subregion these could focus on the main threats in order to maximize the
benefits of synergy. Regional infrastructure should also aim at facilitating the
exchange of information on best practices for disaster risk management at
different levels, including the community level, as well as hazard monitoring
technology.

The priority areas listed in table VII.4 are therefore recommended to
enhance regional cooperation in the development of disaster infrastructure.

Table VII.4.  Priority areas in enhancing regional cooperation on disaster
infrastructure development

Scale Type of Scope Goals
infrastructure

Regional Mechanism for Investment in • Promoting of risk transfer (insurance)
effective investment infrastructure for • Assisting the private sector of developing countries

disaster prevention in reconstruction and rehabilitation
and recovery • Mobilizing of resources for investment in disaster

prevention

Regional Networks for Disaster risk • Monitoring hazards
information sharing management • Community-based disaster risk management
on best practices • Building resilience to communities and nations to

natural disasters

Subregional Multi-hazard early Monitoring and • Reducing the number of deaths
warning system forecasting • Minimizing socio-economic impacts

tsunami and tropical • Providing a framework for economic development:
cyclones tourism development

South-East Centre for regional Forest fires • Preventing and reducing impact fo forest fires
Asia haze monitoring management • Resource utilization

and prevention • Emergency response

South Asia Centre for Information sharing • Monitoring hazards
earthquake • Best practices in community-based disaster risk
monitoring and management
disaster mitigation

Pacific Subregional centre Resource sharing • Economies of scale
on disaster risk • Supporting economic development
management

North-East Research centre Identifying • Reduce the impact of global climate change
Asia emerging trends • Reduce the impact of sand-storms

of natural hazards
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E.  CONCLUSION

1.  SUMMARY

The level of regional investment in infrastructure development during
the past 15 years has been much lower than the economic value of the
infrastructure damaged by natural disasters in developing countries, esti-
mated at $224 billion or about $15 billion per year. Private sector infrastruc-
ture accounted for more than 70 per cent of all infrastructure damage. The
loss of infrastructure resulting from the December 2004 tsunami disaster was
about 70 per cent of the total damage.

Countries in the region have placed increasing emphasis on building
up institutional infrastructure at the national and regional levels. Regional
investment in effective disaster prevention in developing countries would
require about 1 per cent of GNI, or about $40 billion per year, with a further
$15 billion for rehabilitation and recovery.

Regional cooperation for better disaster management would need to
reflect the priorities of each of the five subregions: typhoons and floods in
North-East Asia; earthquakes in Central Asia; drought and cyclones in South
Asia; waves (tsunamis), wild fires and storms/floods in South-East Asia; and
drought, wave/surges and wind storms/floods in the Pacific. Apart from the
physical infrastructure mentioned earlier, the following types of institutional
infrastructure were identified as possible priority areas for regional coopera-
tion: (a) a mechanism for effective investment in physical infrastructure; (b)
networks for information sharing on best practices; (c) multi-hazard early
warning systems; (d) a centre for regional haze monitoring and prevention in
South-East Asia; (e) a centre for earthquake monitoring and disaster mitiga-
tion for South Asia; (f) a subregional centre on disaster risk management in
the Pacific, and (g) a research centre on climate change for North-East Asia.

2.  WAYS FORWARD

Four regional initiatives can be undertaken to enhance regional coop-
eration on infrastructure development relating to disaster management reflect-
ing the priorities identified.

• Establishment of a regional mechanism for effective post-
disaster recovery investment:  In view of the large requirement
of the private sector for post-disaster reconstruction and rehabilita-
tion and disaster preparedness in the region, estimated at $55
billion per year, the establishment of an effective mechanism to
mobilize resources and to implement a regional strategy of risk
transfer is necessary to ensure achievement of the Millennium
Development Goals and the sustainable socio-economic develop-
ment of the region.

• Promotion of regional multi-hazard early warning and monitor-
ing systems:  The regional trust funds on tsunami early warning
could be further promoted to cover other regional hazards for
specific subregions, such as sandstorms for North-East Asia,
drought for South Asia, meteorological hazards for the Pacific,
forest fires for South-East Asia and earthquakes for Central Asia.
Proposals for this extension need to be submitted to the Commis-
sion for consideration.

Four regional
initiatives can be
taken to enhance

regional cooperation
on infrastructure

development relating
to disaster

management and
reflecting the

priorities identified
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• Development of institutional infrastructure for subregional co-
operation on disaster management:  Institutional infrastructure
for subregional cooperation can be initiated on the basis of early
warning and monitoring as mentioned above. ESCAP may require
a clear mandate to study the feasibility for each subregion as well
as for the region.  Proposals have been made by a number of
countries in the region to establish various centres, such as the
proposal for a regional centre for disaster management or a
subregional centre for disaster risk management in the Pacific.

• Regional cooperation on integrating the eco-efficiency of
physical infrastructure into decision making:  Incorporating the
green growth concept is desirable for the development of physical
infrastructure not only for disaster management but also for socio-
economic development. Regional cooperation is therefore pro-
posed to develop guidelines, including procedures and criteria for
physical infrastructure development.




