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Foreword 
 

Natural disasters are undeniably increasing due to such factors as urbanization, population growth, 

destruction of the natural environment and climate change, and the Asian region accounts for nearly 90% of 

the world's affected population. 

Catastrophic natural disasters not only cause huge losses of human life, but also can result in enormous 

economic losses that exceed the GDP of the affected countries and inhibit the achievement of sustainable 

development. Human suffering is more acute in developing countries, especially those that are severely 

impoverished. Moreover, disasters often stem from the most unexpected and highly vulnerable elements of a 

society, that is, from vulnerabilities that societies tend to overlook. To address the risks that arise from these 

often misunderstood vulnerabilities, it is essential to conduct comprehensive, holistic and integrated disaster 

reduction activities in an efficient and effective manner.  

The Asian Disaster Reduction Center (ADRC) and the United Nations Office for the Coordination of 

Humanitarian Affairs (UN-OCHA) Kobe, in consultation with stakeholders in Asia, have formulated a 

holistic approach to disaster risk reduction known as Total Disaster Risk Management (TDRM). 

“Total Disaster Risk Management: Good Practices” is a user-friendly handbook on TDRM that has been 

published for the UN World Conference on Disaster Reduction to be held on 18-22 January 2005 in Kobe, 

Japan. It describes the TDRM concept and related good practices, and is intended to facilitate an enhanced 

understanding of the TDRM approach and its applications. The publication will also be available on our 

website shortly after the conference. 

We would like to further invite relevant stakeholders to join in collecting examples of good practices for 

contributing to global disaster risk reduction. It would be our great pleasure to continue receiving a broad 

range of good practices from you. I hope this publication will stimulate the promotion of the TDRM 

approach and contribute to efforts to build a safer world. 

 

January 2005 

 

 

Masayuki Kitamoto 
Executive Director 

Asian Disaster Reduction Center 
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1. Natural Disaster Risk 
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1.1 Impact of Natural Disasters 
 

Natural disasters have posed great threats to people and their livelihoods all over the world, and the number 

of disasters and people affected by them are increasing worldwide (Figure 1.1). As shown in Figure 1.2, Asia 

is especially prone to various types of natural disasters due to its geographical and meteorological conditions. 

The region accounted for 89% of the world's affected population and almost 50% of all the economic 

damage reported in the world during the period 1975 - 2003 (Table 1.1). 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Compiled by the Asian Disaster Reduction Center based on information from the Center for Research on the 

Epidemiology of Disasters (CRED), Universite Catholique de Louvain, Belgium. 

 

Figure 1.1  Worldwide Disaster Trends (1975 - 2003) 

 

 

Table 1.1  Summary of Natural Disasters (1975 - 2003) 

 
Number of 

Disasters 
Death Toll Number of People Affected1 

Value of Economic 

Damage 

(US$ mln) 

Asia 

(share) 

2,783   

(37％)   

934,108  

(49%)  

4,485,901,493  

(89%)  

464,828  

(47%)  

World 7,456   1,914,687  5,040,642,431  993,693  

Source: Compiled by the Asian Disaster Reduction Center based on information from CRED. 
                                                  
1 “Affected people” are people who are influenced by disasters in some way, including fatalities, injuries and 
displaced persons. 
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Source: Compiled by the Asian Disaster Reduction Center based on information from CRED. 

 

Figure 1.2  Number of People Affected Worldwide (1975 - 2003) 

 

 

 

 

 

 

 

Many countries have been stripped of a considerable proportion of their gross domestic product (GDP) by a 

single disastrous event. For example, the 1988 Spitak Earthquake in Armenia devastated that country's 

economy, producing damage valued at nine times its annual GDP. Table 1.2 shows examples of countries 

whose economies have been significantly impacted by natural disasters. Natural disasters can also become a 

major obstacle to the social security of the population in the countries where they strike. 
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Table 1.2  Ratio of Economic Damage to GDP 

Country  
Disaster 

Year 

Disaster 

Type 

Value of 

Economic 

Damage 

(US$ billion) 

GDP in the Year 

before Disaster Year 

(US$ billion) 

Economic 

Damage/GDP

Armenia 1988 Earthquake 20.50 2.26 * 908% 

Mongolia 1996 Wild Fire 1.71 0.89 192% 

Lao, PDR 1993 Wind Storm 0.30 1.13 27% 

Nepal 1987 Flood 0.73 2.85 26% 

Yemen 1982 Flood 0.98 4.83 * 20% 

Source: Compiled by the Asian Disaster Reduction Center based on information from CRED and the World Bank (2004). 

Note: * GDP in 1990 
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1.2 Definition of Disaster Risk 
 

As mentioned in the previous section, the number of natural disasters has been increasing, as has their impact, 

due to such external changes as the concentration of populations and property in hazardous areas, and rapid 

urbanization. Figure 1.3 shows how natural disasters develop. Earthquakes, storms and torrential rains, are 

natural phenomena we refer to as “hazards” and are not considered to be disasters in and of themselves. For 

instance, an earthquake that occurs on a desert island does not trigger a disaster because there is no existing 

population or property affected. In addition to a hazard, some “vulnerability” to the natural phenomenon 

must be present for an event to constitute a natural disaster. "Vulnerability" is defined as a condition resulting 

from physical, social, economic, and environmental factors or processes, which increases the susceptibility 

of a community to the impact of a hazard. “Exposure” is another component of disaster risk, and refers to 

that which is affected by natural disasters, such as people and property. In general, “risk” is defined as the 

expectation value of losses (deaths, injuries, property, etc.) that would be caused by a hazard. Disaster risk 

can be seen as a function of the hazard, exposure and vulnerability as follows; 

 

Disaster Risk = function (Hazard, Exposure, Vulnerability) 
 

Growing exposure and delays in reducing vulnerabilities result in an increased number of natural disasters 

and greater levels of loss. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3  Mechanism Behind the Emergence of Natural Disasters 
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To reduce disaster risk, it is important to reduce the level of vulnerability and to keep exposure as far away 

from hazards as possible by relocating populations and property. Figure 1.4 shows how disaster risk can be 

reduced and indicates the area of disaster risk. The disaster risk shown here is smaller than that shown in 

Figure 1.3. The reduction of vulnerability can be achieved through such measures as mitigation and 

preparedness. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.4  Mechanism of Natural Disaster Reduction 
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1.3 Disaster Risk Management for Sustainable Development 
 

Under the circumstances we now face, achieving sustainable development is of vital importance to every 

country. Figure 1.5 shows that various impediments such as political or social conflicts, financial crises, 

diseases (e.g., HIV/AIDS), environmental degradation and natural disasters hinder efforts to create a 

sustainable world. Natural disasters trigger especially devastating consequences, and are compounded by 

other factors. Disaster risk management is therefore essential for the realization of sustainable development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.5  Impediments to Sustainable Development 
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Figure 1.6 illustrates the relationship between the development of a country and natural disasters. In this 

figure, the break line (Trend Line) indicates the original national development target. The thick solid line 

(Downtrend Line) shows how development is hampered by natural disasters. Accordingly, the disaster 

impact can be reduced by disaster risk management efforts. The improvement achieved through disaster risk 

management is shown by the thin line (Improved Line), indicating reductions in the levels of loss and the 

length of the reconstruction period through risk control (e.g. mitigation) and risk finance (e.g. insurance, 

disaster funds), respectively.  

 

Figure 1.7 shows the economic losses sustained by the world due to natural disasters, and indicates an 

increase in economic losses over time. In addition, ratios of insured losses are not large enough to cover all 

of the economic losses. Thus, risk control should be further encouraged. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.6  Correlation in Disaster Risk Management 
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     Source: Munich Re 2002, Losses: 2002 values. 

 

Figure 1.7  Economic Losses Due to Natural Disasters 

 

 

                                                  
2"Natural catastrophes are classed as great if the ability of the region to help itself is distinctly overtaxed, making 
interregional or international assistance necessary. This is usually the case when thousands of people are killed, 
hundreds of thousands are made homeless, or when a country suffers substantial economic losses, depending on 
the economic circumstances generally prevailing in that country." 
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2.1 Outline of TDRM 
 

The Asian Disaster Reduction Center (ADRC) has been promoting a culture of disaster reduction by 

advocating disaster reduction as a core part of government policy and raising public awareness in the Asian 

Region. ADRC and the Asian Disaster Response Unit of the United Nations Office for the Coordination of 

Humanitarian Affairs Kobe (UN-OCHA/Kobe) have developed the Total Disaster Risk Management 

(TDRM) as an effective and strategic approach to disaster reduction that is based on many years of 

experience in coping with natural disasters worldwide, particularly in Asia. 

 

The concept of TDRM centers around two crucial principles: "the involvement of all stakeholders" and 

"implementation at all phases of disaster risk management," namely the prevention/mitigation, preparedness, 

response and rehabilitation/reconstruction phases (Figure 2.1). Since damage stems from the combination of 

hazards, exposure and vulnerability, TDRM, as a holistic approach which covers relevant stakeholders and 

all phases, is essential in disaster risk management. 

 

 

 

 

 

 

 

 

 

 

Figure 2.1  Principle of TDRM 

 

 

The essence of TDRM can be understood in the following three pillars: 

 

 1) Disaster Risk Management Cycle 

Four phases: Prevention/Mitigation, Preparedness, Response, Rehabilitation/Reconstruction 

 

 2) Risk Management Flow 

   Specific methodology of risk management 

 

 

- Involvement of all stakeholders 

- Implementation at all phases of disaster risk management 
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 3) TDRM Strategy 

   - Establishment of coordination mechanisms and legal framework for disaster reduction 

   - Integration of disaster reduction concept into development planning 

   - Improvement of information sharing and management 

   - Promotion of education and public awareness 

   - Development of multi-stakeholder partnerships and citizen participation 
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2. Concept of Total Disaster Risk Management 
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2.2 Disaster Risk Management Cycle 
 

The disaster risk management cycle, shown in Figure 2.2, consists of four phases: Prevention/Mitigation and 

Preparedness in the pre-disaster stage, and Response and Rehabilitation/Reconstruction in post-disaster stage. 

In the “Prevention/Mitigation” phase, efforts are made to prevent or mitigate damage (e.g. construction of 

dikes and dams against floods). Activities and measures for ensuring an effective response to the impact of 

hazards are classified as “Preparedness” (e.g. emergency drills and public awareness) and are not aimed at 

averting the occurrence of a disaster. “Response” includes such activities as rescue efforts, first aid, fire 

fighting and evacuation. In the “Rehabilitation/Reconstruction” phase, considerations of disaster risk 

reduction should form the foundations for all activities. Examples of measures taken in each phase are listed 

in Table 2.1. Taking appropriate measures based on the concept of disaster risk management in each phase of 

the disaster risk management cycle can reduce the overall disaster risk. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2  Disaster Risk Management Cycle 
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Table 2.1  Example of Measures in Each Disaster Risk Management Phase 

 

Disaster 

Phase 
Earthquake Flood 

Storm 
(cyclone, typhoon, 

hurricane) 
Landslide 

Prevention/ 

Mitigation 

- Seismic design 
- Retrofitting of 

vulnerable 
buildings 

- Installation of 
seismic 
isolation/ 
seismic 
response 
control systems 

- Construction of 
dike 

- Building of dam
- Forestation 
- Construction of 

flood control 
basins/ 
reservoirs 

- Construction of 
tide wall 

- Establishment 
of forests to 
protect against 
storms 

- Construction of 
erosion control 
dams 

- Construction of 
retaining walls 

- Construction 
and operation of 
earthquake 
observation 
systems 

- Construction 
and operation of 
meteorological 
observation 
systems 

- Construction of 
shelter 

- Construction 
and operation of 
meteorological 
observation 
systems 

- Construction 
and operation of 
meteorological 
observation 
systems 

Preparedness 

- Preparation of hazard maps 
- Food & material stockpiling 
- Emergency drills 
- Construction of early warning systems 
- Preparation of emergency kits 

Response 

- Rescue efforts 
- First aid treatment 
- Fire fighting 
- Monitoring of secondary disaster 
- Construction of temporary housing 
- Establishment of tent villages 

Rehabilitation/ 

Reconstruction 

- Disaster resistant reconstruction 
- Appropriate land use planning 
- Livelihood support 
- Industrial rehabilitation planning 
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2.3 Risk Management Flow 
 

To reduce disaster risk, it is important to take implement risk management procedures step by step. The 

disaster risk management flow under TDRM is illustrated in Figure 2.3.  

 

(1) Government Initiative 

Disaster risk management starts with strong government initiative. 

 

(2) Objective Setting  

Risk management guidelines should reflect the social need for the protection of life and property from 

natural disasters, and should clarify the objectives to be achieved through the implementation of a risk 

management system. These also include the commitments by the central and local governments and other 

public authorities and organizations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3  Risk Management Flow 
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(3) Risk Identification 

In the risk identification process, target risks are isolated based on past disaster experiences and the losses 

and severity observed in those events domestically as well as in other countries. Risk identification should be 

conducted in using several different methods in cooperation with experts since the risks that need to be 

addressed involve a great deal of uncertainty and can tend to be overlooked. 

 

(4) Risk Assessment (Risk Analysis)  

Risk assessment is performed to estimate the quantitative damage that can be expected to result from natural 

hazards and their impacts on society. When it is impossible to conduct a quantitative estimation, risks are 

ranked by qualitative assessment. Risk assessments are generally carried out by technicians or engineers. 

Disaster scenarios are developed based on assessed damage. 

 

(5) Planning 

The assessment is used to develop concrete objectives and policies that specify the target risks to be managed 

(e.g. disaster type, area to be protected) and to develop effective countermeasures. In this process, the 

targeted risk criteria, budgets, project periods and priorities are established. A master plan for disaster risk 

management is then formulated with ample consideration given to such topics as the continuity of contents in 

a master plan, adequate procedures, review mechanisms, and the assignment of responsibilities. 

 

(6) Countermeasures (Risk Treatment) 

In this process, countermeasures are executed in accordance with policies. Disaster risk management 

countermeasures consist of four elements: risk avoidance, risk reduction, risk transfer and risk retention (see 

the next page). These countermeasures are formulated as public policy based on the master plan. Policies 

should be open to the public in order to increase mutual understanding between governments and citizens 

(necessity of risk communication). 

 

(7) Evaluation/Re-examination 

Risk management performance (i.e. the implementation status of plans and countermeasures) and efficacy 

(e.g. achievement of objectives, validity of the whole project and its components) need to be evaluated. For 

example, the evaluation of risk criteria is important for confirming achievements. The crucial point in this 

process is to constantly review the risk identification and assessment processes in order to take appropriate 

countermeasures against frequent changes in the environment, geographic features, social structures, 

localities, and other factors. 
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Figure 2.4 shows the classification of risk treatment. “Risk treatment” is divided into “risk control” and “risk 

finance.” Risk control is further broken down into “risk avoidance” and “risk reduction,” while risk finance 

is composed of “risk transfer” and “risk retention.”  In this figure, examples are also cited. 

Figure 2.5 describes the concept of disaster risk treatment. Risk treatment measures depend on the 

relationship between loss and the probability of loss. Risk is defined as follows: 

 

  )()()( LossLossofyProbabilitRisk ×=  

 

In this formula, a case of low probability of loss with little loss would yield low risk, while a case of large 

loss with a high probability of loss would yield a high risk. If a significant degree of loss with high 

probability is expected, risk avoidance should be selected as the best countermeasure. When a significant 

degree of loss with low probability is expected, risk transfer would be an appropriate measure. In the case of 

a low degree of loss without reference to probability, risk retention is one of the options to be selected. In a 

several cases, risk treatment would not be possible through countermeasures alone. Risk reduction would be 

the mainstay of these countermeasures. Risk reduction measures against earthquakes are, for example, the 

introduction of seismic designs, retrofitting of buildings and residences, development of early warning 

systems, and emergency drills conducted by relevant organizations and the general public. Risk reduction, 

which is illustrated as a composed vector in the figure, is accomplished through a combination of 

prevention/mitigation and preparedness efforts. 
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Figure 2.4  Classification of Risk Treatment for Natural Disasters 

 

 

 

The total loss can be reduced by risk control measures, though remaining damage may be unevenly 

distributed among certain population. The population can be assisted by a number of non-affected people 

with risk finance (Risk Transfer and Risk Retention). Since risk finance cannot reduce the physical damage, 

optimal assortment of risk treatments (e.g. Figure 2.6) is significant for the efficient disaster risk 

management. Combination ratios are determined based on the type of disaster, economic strength, social 

conditions, historical background, and other factors. 
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Figure 2.5  Concept of Disaster Risk Treatment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6  Best Matching of Risk Treatment Elements (image) 
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2.4 Strategy for Disaster Risk Management 
 

The fundamental components of the TDRM approach are described in the following five keywords of the 

strategy for disaster reduction described in Figure 2.7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.7  Keywords of strategy for disaster reduction 

 

(1) Establishment of coordination mechanisms and a legal framework for disaster risk management 

Some countries have not established departments or agencies in their national or local governments for 

dealing with disaster reduction activities. Thus, when a disaster strikes, all activities are left to the leadership 

of the national Red Cross or Red Crescent Society. The first challenge in these countries is to establish a 

system and legal framework for national disaster management.  
It is important that national governments create the foundations for a disaster risk management system by, for 

example, developing basic legislation for natural disasters and establishing a central disaster management 

committee. 
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(2) Integration of disaster reduction concepts into development planning 

Disaster reduction is often seen as a defensive measure against negative impacts. In most countries, it is 

handled separately from national development planning and given a low level of priority in national policies, 

therefore. As a result, only limited financial resources are allocated to it. Those countries therefore sustain a 

great deal of disaster damage, spend large amounts of money on disaster response, and fall into a vicious 

circle that impedes sustainable development. Governments should view investments in disaster reduction as 

investments that contribute to national development in a cost-effective manner.  
To build disaster-resilient countries, governments need to incorporate disaster reduction perspectives into 

their development plans. To do this, they must identify, analyze, and assess risks, develop a common 

recognition of the importance of disaster reduction as an investment target at the national level, identify 

high-priority, effective policies, and incorporate those policies into national development plans. 

 

(3) Improvement of information sharing and management 

Advance distribution of forecasts, warnings, and other information before typhoons, floods, landslides, volcanic 

eruptions and other natural disasters can prevent human and economic losses. Hazard maps related to floods, 

potential landslide areas, and earthquake have been created by experts, but have not been utilized at the 

community level. This has resulted in a large risk perception gap between experts and local communities. 
 
It is extremely important that early warning systems and hazard maps be used to develop a framework for 

distributing disaster-related information so that communities have an accurate understanding of the risks and can 

take appropriate actions. 

 

(4) Promotion of education and public awareness 

The keys to reducing the impact of natural disasters are disseminating accurate disaster reduction knowledge to 

the communities that are threatened and that also serve as the first responders when a disaster strikes, and 

improving the capacity of communities to help themselves and one another. It is also important that disaster 

reduction be integrated into the compulsory education curriculum. School education in disaster reduction can be 

effectively introduced in developing countries. 

 

(5) Development of multi-stakeholder partnerships and citizen participation 

Disaster risk management activities require the coordinated efforts of people in various fields. Early warnings by 

meteorological bureaus contribute to reducing the impacts of natural disasters only when the information is 

transferred to local communities through the media and other channels. To create disaster-resilient countries, it is 

vital to improve civil engineering facilities such as embankments, dams, and erosion control facilities through the 

cooperative efforts of people involved in various activities including soil and farmland management, land use 

planning, and building design codes. 
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3.1 Good Practices in Disaster Management Phases 
 

 3.1.1 Prevention/Mitigation 
Vietnam 

Effectiveness of the Disaster Preparedness Programme in Vietnam: Planting 
Mangroves to Mitigate Sea Dyke Erosion 
The Vietnam Red Cross (VNRC) is a large organization that is considered the core body for all 
humanitarian work in Vietnam. The Red Cross (RC) structure has four levels: national, provincial, district 
and commune. Altogether there are 4.7 million members and 2.5 million RC youth and volunteers. 
 
The VNRC has its own statute in line with Vietnamese law and with the Seven Fundamental Principals of 
the Red Cross and Red Crescent Movement. Since 1990 the VNRC considers disaster preparedness as one 
of its core tasks with a focus on community-based disaster preparedness (CBDP) (or four spot activities) 
in order to enhance communities’ capacity to be prepared for and respond to disasters. A worldwide 
approach to disaster management by Red Cross Societies has opened new avenues, from relief and 
rehabilitation to development work for disaster reduction. 
 
Since 1994 until the present, the Danish Red Cross (DRC) has been supporting the Vietnam National Red 
Cross in implementing a Disaster Preparedness Programme. Having begun as ‘The Coastal Environmental 
Preservation Programme’ in Thai Binh in 1994, the program was extended in 1997 to include the province 
of Nam Dinh. Phase III, now renamed the Disaster Preparedness Programme and covering 2001–2005, 
pursued the development objective ‘That the vulnerability and suffering of selected communities is 
reduced, in accordance with the fundamental principles of the Red Cross and Red Crescent Movement’. 
 
Similarly, the Japanese Red Cross supported a pilot project through the Federation in 1997 covering the 
five provinces of Quang Ninh, Hai Phong, Ninh Binh, Thanh Hoa and Nghe An. Following the pilot 
project, the program was continued in 1998–2000 and expanded to Ha Tinh province. Phase III covers 
2001–2005 and continues to pursue the development objective given above. 
 
Experiences from Thai Binh and Nam Dinh provinces in 1996 and 1997 proved that mangroves planted by 
the Red Cross initially for environmental reasons constituted a good green wall to protect sea dykes 
against typhoon waves. This means no flooding of agriculture fields or settlements. Fishing boats can use 
mangroves as shelter during typhoons. The number of deaths fell. In 2003, two typhoons struck Northern 
Vietnam in July and August but only four people died, no rice fields were flooded and the impact of the 
typhoon rapidly weakened. Research published in 1997 by Japanese scientists demonstrated that a sea 
wave 1.5 m high is reduced to nearly zero after passing through a 1,500-m wide mangrove plantation. 
Mangroves are considered to offer effective protection for sea dykes during both typhoons and normal 
circumstances. 
 
To replant mangroves, the Red Cross has used a community-based disaster management approach. It is an 
integrated approach whereby the three main components of resources, organizational development and 
dissemination of new ideas through training and education are integrated in a single program, resulting in 
a more holistic delivery of services. 
 
The community therefore plays an important role and is actively involved in the implementation. Many 
training courses and public awareness exercises have been carried out to assist the local community in 
fulfilling its role, such as planting training courses and DP training courses for teachers, children and local 
staff.  
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Sea dykes are protected by mangroves            People collecting sea products for their livelihood 

 
Local communities held competitions to raise public awareness through drawing, drama, folksongs, and so 
on. The communities protect the mangroves directly by establishing teams of guardians, who take care of 
the mangroves immediately after planting. 
 
The impact of the program impacts on both the coastal and socio-economic environment is obvious. 
Confirmation of its effects is mostly based on information and observations from local people and 
authorities, including the following. 

- Increased mud flats and land reclamation. 
- Mitigation of dyke erosion (the average reduction in annual expenditure for dyke maintenance is 

around VND600–700 million VND per kilometer of dyke). 
- Socio-economic impact. 
- Increased sea product collection (after one morning working in the mangroves, collectors could 

earn from VND30,000 to VND50,000 from selling baby crab).  
- Income generation for planters, guards, and RC and PC officers. 
- Better housing environment. 
- Emergence of possible livelihood projects. 
 

 
Mangroves give you a better and safer life 
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- Background: 
 
Vietnam is located in Southeast Asia. It is a very long and narrow country with a long eastern sea board. 
Mountains and hills cover four-fifths of the country. The most populated areas in Vietnam are the lowland 
alluvial plains including the Red River and Mekong River deltas. 
 
Economic activities are mainly agricultural and forestry products, followed by industrial products and 
services, tourism, etc. 
 
Between four and six typhoons strike Vietnam annually, but this is a variable cycle with fewer typhoons in 
some years. In 2001 there were three typhoons. This makes forecasting more difficult. The Vietnamese 
people would not pay sufficient attention to typhoons and the damage caused by a sudden typhoon would 
be more severe in the absence of continued disaster preparedness activities, especially along the northern 
coast. 
 
According to recent statistics, more than 6,000 people died and economic losses amounted to 
approximately US$2.3 billion in the period 1996–2002, with losses of US$33.5 million during one 
nine-month period of 2003.  
 
 
-Objectives 
 
The main objectives of the Mangrove and Disaster Preparedness Programme are to protect sea dykes and 
people's lives and property; to build the capacity of the Vietnam Red Cross for disaster preparedness; to 
improve the coastal environment; and to create jobs and income for vulnerable people.  
 
Main activities are as follows. 
 
1. Planting and protection of mangroves and up-land trees (also for protection purpose). 
 
2. Disaster preparedness training for RC staff, local authority officials at the grassroots level and teachers 

and children in schools.  
 
3. Capacity-building activities in term of planning and management skills for RC staff. 
 
4. Awareness raising about mangroves and disaster preparedness through events such as planting 

ceremonies, technical training courses, talks about mangroves painting competitions, drama theatres, 
workshops, etc, and the mass media such as newspaper, television, leaflets, and speaker systems. 

 
5. Advocacy, including workshops and studies of mangroves by the Mangrove Research Center 
 
6. Providing necessary equipment to the VNRC at various levels. 
 
7. Building and repairing typhoon -resistant houses for vulnerable families since 2002 (in Nam Dinh 

province only). 
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-Major Achievements 
 
Program achievements to date are as follows. 
 
1. Over 20,000 ha of mangroves have been planted in eight provinces, which can protect about 200 km of 

sea dykes (The length of the sea-dyke system is about 3,200 km in Vietnam) mainly using three 
mangroves species: Kandelia, Rhizophora and Sonneratia spp. 

2. Over 10,000 poor households in 95 communes of 28 districts in eight provinces were directly involved 
in planting mangroves. They earned above US$20/ha. 

3. Over 250 RC staff at district and provincial level were trained in disaster management. 
4. 5,122 teachers at primary schools in eight provinces were trained in disaster preparedness, and they in 

turn trained approximately 200,000 children.  
5. The  impact and results of the program have been regularly broadcast on television, radio and 

newspapers, especially through the loudspeaker system at community level 
6. 777 strong houses have been constructed and given to vulnerable families 

 
- Total Budget 
 
 1994-2004: US$4.4 million  
 
- Contact Details 

 
Nguyen Hung Ha,  DP Program Officer 
Vietnam Red Cross Society, No 68 Batrieu, Hanoi 
Tel: +844 9432931  Fax: +844 9434065 
Email: vnrcdp@fpt.vn or hungha5405@yahoo.com 
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Vietnam 

Flood Control for the Red River 

The Red River, the Delta and Floods 
 
The history of the development of Vietnamese civilizations is 
closely linked to the Red River (Hong River) Delta. As the 
second largest granary of Vietnam, the Delta holds a 
significant meaning in the life of the Vietnamese people. This 
is where approximately 15–20 % of Vietnam’s rice is 
produced. A population of 17 million now inhabits the 
16,500-km2 area of the Red River Delta. 
 
The catchment area of the Red River is estimated at 169,000 
km2, half of which lies in China. The Red River at Hanoi 
comprises three major tributary systems, the Da, Thao and Lo 
Rivers. The river is the source of various positive aspects for 
human life, such as water resources and rich alluvium (it is called the Red River as the large amount of 
alluvium it carries colors it red all year round). However, these go hand in hand with a much less expected 
occurrence: floods. Increased flash floods as a result of deforestation in the upstream parts of the Red 
River basin, and raised bed levels of the rivers due to the deposition of sediment, are causing higher flood 
levels, endangering the ever increasing socio-economic value of the capital. 
 
The land in low-lying areas of the river delta is protected against flooding by river dyke systems. 
According to official historical records, in 1108, King Ly Nhan Tong ordered the construction of the first 
dyke with solid foundations on a large scale aimed at protecting the capital of Thang Long (now Hanoi). 
For years, the dyke has been upgraded and considered a symbol of the Vietnamese people’s strong will and 
vitality.    
 
Solutions implemented 
 
Comprising 500 tributary rivers and springs, the 
distribution of the Red River is very complicated. With a 
length of 3,000 km, the dyke system is considered the most 
important measure for protecting human lives and property. 
The flood season in the Red River lasts from June to 
October, with particularly serious flooding in August when 
the water level is generally up to 4–8 m higher than the 
natural ground level. During the flood season, a large 
number of disaster experts and volunteers are mobilized to 
ensure the protection capacity of the dyke system. They 
play a very important role in keeping human lives and 
property safe and sound. 
 
The so-called multi-purpose reservoirs in the upstream area of the river are the second most significant 
measure to protect the region against severe damage from floods. Normally, these reservoirs act as water 
reservation bodies for hydroelectric plant, but in the flood season their flood-control function takes 
priority. The two big reservoirs, Hoa Binh by Da River and Thac Ba by Lo River, with a total 
flood-retention capacity of 5.4 billion cubic meters, are used to reduce floods in downstream areas. In 
addition, several new reservoirs, such as Son La and Tuyen Quang, are now under construction in the 
upstream Red River. These structural works will be become operational in 2006 and 2012 respectively, 
strongly enhancing the flood prevention capacity of the Red River Delta.  
 
Furthermore, when neither the dyke system nor the upstream reservoirs can reduce flooding, another 
protection measure will be implemented: flood diversion into the Day River. This river can take over part 
of the flood water from the Red River with an average discharge of 5,000 m3/s. In addition to the Day 
River, other flood-retention works that can be utilized when the Day River works are overwhelmed are 
Tam Thanh, Lap Thach, Luong Phu and another in the middle-stream area of the Red River. However, 
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these will only be mobilized in the case of extreme floods. 
 
In order to improve the capacity of the Red River flood plain, it is very important to clear obstacles such as 
irrelevant construction works and sediment in the river bed. River bed dredging is one method. However, 
owing to economic limitations, this cannot be implemented as frequently as needed.  
 
In the present economic conditions of Vietnam, it is impossible to build dykes with a wide cross section to 
protect against extreme flooding as the land occupied is large and costly. For this reason, the idea is to 
build emergency spillway works allowing the flood water to come over and flood particular regions, 
avoiding damage to significant points in the dyke system. The principle underlying this method is to accept 
partial damages to avoid broken dykes. 
Widening the covering of upstream forests is a fundamental method of reducing the severity of floods. 
However, this requires a long period of time for its implementation. The forest system in upstream areas 
not only functions as a flood harmonizer but also has a beneficial effect on the environment and the 
ecological system. At present, forest cover is increasing thanks to forest planting and protection campaigns 
steered by the Vietnamese Government. 
 
In addition to structural methods, the following non-structural ones also play an important role, being used 
for early preventive purposes. 
 
- Land use management: Plan safety zones for human and 

production activities, reducing damages caused by floods. 
- Apply special treatment policies to regions subject to flooding 

and their local populations. In such regions, solid construction 
works are built to ensure survival in floods. 

- Enhance timely flood forecasting and warning abilities through 
improved investment in meteoric and hydraulic equipment. 

- Be prepared for flood events by readying rescue devices, 
equipment and necessities. 

- Conduct information dissemination campaigns to improve 
people’s awareness of flood prevention by all available means, 
including television, radio, the Internet, books and training 
courses. These are implemented at the same time to ensure that 
the information reaches the maximum number of people.  

 
In conclusion  
 
The inhabitants of the area adjoining the Red River have a long history of struggling against floods. 
Various methods have been implemented in the struggle to protect human lives and property. Actions 
nowadays focus on flood control measures covering severely flood-prone areas, especially priority regions 
like Hanoi, the development of a legal framework for disaster mitigation and prevention, and a 
combination of structural and non-structural methods to achieve maximum efficiency. 
 
In the process of struggling against floods, co-operation with international partners has a special meaning. 
A large number of project have been implemented, mainly focused on upgrading the river dyke and sea 
dyke systems, improving people’s awareness of and preparedness for disaster mitigation and developing a 
legal framework for disaster prevention. Through such projects, we have learned many valuable lessons on 
disaster (especially flood) reduction that are applicable in the case of Vietnam. 

 
-Contact Details 

Dang Quang Tinh,  
Director of Department of Dike Management and Flood Control 
Email: pclbtw@fpt.vn  Tel: (84-4-733 5698) Fax: (84-4-733 5701) 
 
Nguyen Sy Nuoi,  
Deputy Director of Department of Dike Management and Flood Control 
Email: pclbtw@fpt.vn  Tel: (84-4-733 5687) Fax: (84-4-733 5701) 
 
Nguyen Thanh Phuong,  
Specialist of Department of Dike Management and Flood Control 
Email: phuongng@fpt.vn  Tel: (84-4-733 5695) Fax: (84-4-733 5701) 
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3.1.2 Preparedness 
Bangladesh 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A massive cyclone with wind velocity 62 m/sec accompanied by a storm surge 6-9 m in height struck 
Bangladesh in 1970, killing an estimated 500,000 people. Following this disaster, the International 
Federation of Red Cross and Red Crescent Societies (IFRC), the Bangladesh Red Crescent Society, and 
the Government of Bangladesh launched the Cyclone Preparedness Programme (CPP).  
The goal of the CPP is “to minimize loss of lives and properties in cyclonic disaster by strengthening the 
capacity in disaster management of the costal people of Bangladesh” based on the following objectives. 

- To develop and strengthen the disaster preparedness and response capacity of coastal communities 
vulnerable to cyclones. 

- To increase the efficiency of volunteers and officers. 
- To maintain and strengthen the CPP warning system and ensure effective response in the event of a 

cyclone. 
The CPP's Dhaka headquarters and 143 wireless stations comprise the largest wireless network in Asia, 
and 33,000 volunteers in local villages use megaphones and hand-cranked sirens to transmit the warnings 
received over this wireless system to villagers. These volunteers are also well trained in providing 
humanitarian relief, getting people to the 1,600 shelters that have been constructed along the coast, 
providing first aid and assessing the impact of cyclones. Volunteers regularly conduct simulation drills and 
hold meetings to raise awareness and disseminate information for disaster reduction. 
The following main activities of the programme are being implemented to fulfill the objectives of the 
programme. 

- Disseminate cyclone warning signals issued by the Bangladesh Meteorological Department to the 
community. 

- Assist people in taking shelter. 
- Rescue distressed people affected by a cyclone. 
- Provide first aid to the people injured by a cyclone. 

                                         
In May 1997, a massive cyclone with wind velocity 64 m/sec, almost the same scale as the 1970 cyclone, 
struck Bangladesh. This time, the CPP network functioned well in assisting evacuation, allowing one 
million people to take refuge in shelters before the cyclone hit. This reduced the number of casualties to 
193. It was effective preparedness that enabled a dramatic reduction in the impact of the disaster compared 
with the previous catastrophe. The CPP presently covers eleven Districts in the coastal area and can send 
warning signals to approximately eight million people living there, of whom four million people can be 
assisted by the CPP. 
 
 

 

 
Emergency drill of CPP 

Cyclone Preparedness Programme in Bangladesh 
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- Background 

On 12 November 1970, a major cyclone hit the coast belt of Bangladesh with wind velocity of 62 m/s 
accompanied by a storm surge 6–9 m in height, killing an estimated 500,000 people and making 
millions homeless and seriously destitute. 

 
- Objective 

To minimize loss of lives and properties in cyclone disaster by strengthening the disaster management 
capacity of the coastal people of Bangladesh 

 
- Term/Time Frame 

June, 1973 -  
 
- Activities Undertaken 
 1. Disseminate cyclone warning signals to local residents 
 2. Assist people in taking shelter 
 3. Rescue victims affected by a cyclone 
 4. Provide first aid to people injured by a cyclone 
 
- Major Achievements 

In May 1997, a major cyclone with wind velocity 64 m/s struck Bangladesh. In this cyclone, one million 
people evacuated to shelters safely, reducing the death toll to 193 thanks to the CPP. 

 
- Total Budget 

Annual operating expense of CPP (2001): US$460,000 (government: 56%, IFRC: 44%) 
Construction cost of a cyclone shelter: approx. US$78,000. (Running cost: US$780) 
 

- Contact Details 
Bangladesh Red Crescent Society (National Headquarters, 684-686 Bara Maghbazar, Dhaka 1217, 
Bangladesh) 

 

 
Cyclone shelter in Chittagong, Bangladesh 

 
 
 
Cited references 
1) Bangladesh Red Crescent Society: Cyclone Preparedness Program at a Glance, February 2002. 
2) International Federation of Red Cross and Red Crescent Societies: World Disaster Report: Focus on 

Reducing Risk, March 2002. 
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Japan 

Applications and Advantages of Hazard Maps for Sabo in Japan 

 
 “Sabo” is a Japanese term which means erosion and sediment control. In Japan, around 1,000 
sediment-related disasters occur annually. Between 1967 and 2000, 5,890 lives were lost due to natural 
disasters (excluding the Great Hanshin-Awaji (Kobe) Earthquake of 1995), 54% of which were owing to 
sediment-related disasters. In the 1960s to 1980s, urban development progressed and residential areas in 
particular were developed on hills in the vicinity of major cities because of rapid economic growth, thus 
increasing the number of disaster-prone areas. (Hilly and mountainous areas cover 70% of the total land 
area of Japan, and many people must live on hillsides and foothills.) The Japanese government recognized 
the necessity of identifying sediment-related disaster-prone sites and notifying the public of these sites. 
After decades of strenuous efforts since the 1960s, 44% of all municipalities which have sediment-related 
disaster-prone sites had made their hazard maps public as of 2002.  

 
In 2001, the Sediment-Related Disaster Prevention Act was enacted in order to restrict new development 
for housing and other purposes, promote relocation of existing houses, and develop early warning systems 
for residents within hazard areas. Under the Act, an area prone to sediment-related disaster shall be 
designated as a Sediment-related Disaster Hazard Area (Yellow Zone). An area where there is a serious 
risk of damage to buildings and threat to residents shall be designated as a Special Sediment-related 
Disaster Hazard Area (Red Zone). If an area is designated as a Yellow Zone: (1) early warning systems 
shall be established, and (2) steps to raise the awareness of local people about sediment-related disasters 
shall be taken. If an area is designated as a Red Zone: (1) a license is required for land development for 
housing, etc.; (2) building certification is required for buildings; (3) relocation of buildings that are 
vulnerable to serious damage in case of a sediment-related disaster is recommended; and (4) those who 
move their residence to a safe area as the result of a recommendation can receive grants. There are three 
categories for sediment-related disasters in Japan: (1) debris flows, (2) steep slope failures, and (3) 
landslides. Each category has its own definitions of the Yellow or Red Zones.  
 
Hazard maps have two major functions. One is to increase people’s awareness of sediment-related 
disasters. The other is to improve co-operation among emergency responders.  
 
Regarding the former, people should be kept informed about hazard maps by every possible means, such 
as the Internet, mail, etc., because most people do not pay attention to hazard maps during non-disaster 
times and may lose their copy. Some prefectural governments put hazard maps on Web sites, and some 
municipalities send direct mail to each family living within hazard areas to inform them that they are living
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in such an area. On the other hand, hazard maps are also very important for organizations responsible for 
emergency response, because a hazard map provides a common scenario when the organizations create 
emergency response plans. If there are no hazard maps, each organization must identify hazard areas by 
itself, and so ten organizations might identify ten different hazard areas, resulting in an uncoordinated 
disaster response. If there is a common hazard map, each organization can create its own disaster response 
plan based on a common scenario. Such coordinated disaster response plans lead to cooperative and more 
effective disaster response activities.  

 
Furthermore, hazard maps should be revised when the situation of disaster-prone sites, such as the situation 
of vegetation, volcanic eruptions, big earthquakes, wildfires, etc., has changed. Disaster response plans 
should also be revised in order to respond to the disaster quickly and effectively.  
 
 
Summary: 
 
- Hazard maps should be created as early as possible for all sediment-related disaster-prone sites. 
 
- If possible, the hazard maps should be created under the law in order to restrict the development of 

housing, etc. within hazard areas. 
 
- People should be kept informed about hazard areas by every possible means. 
 
- Hazard maps are necessary to respond effectively to disasters. 
 
- Hazard maps should be revised when the situation of disaster-prone sites has changed. 

Information about hazard maps should be shared with every organization responsible for emergency 
management in order to create cooperative disaster operation plans. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
- Background 
 Japan is a country prone to sediment-related disasters.  
 
- Objective 
 Identifying sediment-related disaster-prone sites and notifying the public of these sites.  
 
- Activities Undertaken 

A new Act was enacted in order to restrict new development for housing and other purposes, promote 
relocation of existing houses, and develop early warning systems for residents within hazard areas. 
 

- Major Achievements 
44% of all municipalities which have sediment-related disaster-prone sites had made their hazard maps 
public as of 2002.  
Some prefectural governments put hazard maps on Web sites.  

 
- Contact Details 
 Masaru Kunitomo  

Disaster Risk Management Center National Institute  
for Land and Infrastructure Management, Japan 
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 3.1.3 Response 
Latin America 

Effectiveness of Proper Emergency Supply Management System (SUMA) 

1. Introduction 
 
Effective and Coordinated Emergency Supply not only reduces the impact of disasters in terms of human 
suffering but also contributes meaningfully to the Rehabilitation/Reconstruction phase of disaster 
response. The Emergency Supply Management system known as SUMA began formal operations from 
this perspective in 1992. It was developed in a cooperative fashion with the participation of experts from 
various Latin American countries, with the support of the Pan American Health Organization, the 
Regional Office for the Americas of the World Health Organization (PAHO/WHO), the Colombian Red 
Cross, and financial support from the Government of the Netherlands. The system was designed for the 
administration of information regarding the entry of health and medical supplies into a country affected by 
a disaster. Later, SUMA was modified to serve as a management tool for all types of supplies, not only 
those related to disasters.  
Over a period of several years, SUMA has demonstrated its value as a technical tool for the coordination 
and management of information following both large-scale and small-scale disasters in Latin America and 
the Caribbean. But SUMA is not merely a simple operational tool. Since its early days, it has evolved into 
both an indicator and a tool to assure transparency and encourage responsibility during the aftermath of 
disasters. 
 
2. Functions of SUMA 
 
・ Identifies, selects, and classifies humanitarian aid as it arrives.  
・ Helps to establish priorities regarding supplies, based on the needs of the affected population.  
・ Provides a "snapshot" of the flow of donations and of remaining needs.  
・ Facilitates the preparation of reports and other types of news that can be exchanged among 

humanitarian groups.  
 
3. SUMA's Objective 
 
SUMA’s objective is to prevent relief supply management inefficiencies by promoting a systematic 
approach involving trained staff, sound classification procedures, and a user-friendly, flexible information 
technology mechanism to ensure that incoming supplies are properly sorted, inventoried, and prioritized at 
their point of entry. The following steps are taken to maximize supply allocation effectiveness. 
 
・ Trained health staff sort and classify supplies as they arrive.  
・ Labels are attached to the incoming boxes and/or packages with the following information: 

a) Distribution priority. 
b) Whether the consignment contains health care items, including drugs and other medical supplies.
c) Whether items need refrigeration. 

・ An inventory is kept of the valuable items that arrive, based on technical and operational criteria. 
・ Donations are registered at the point of entry using a computerized system. 
・ National authorities receive daily reports detailing the name of the donors, the recipients, and the type 

of supplies provided, etc. 
・ The country’s efficiency is demonstrated by the use of advanced technology. 
・ Visitors obtain a favorable impression of emergency management efforts. 
・ Donors are sent an immediate confirmation via fax or e-mail as soon as the supplies have reached 

their intended recipient. 
 
 
4. System Components 
 
The system has three levels: 
・ SUMA CENTRAL 
・ Field Units 
・ Warehouse Management 
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SUMA CENTRAL is designed to operate at emergency management headquarters, i.e., the facilities 
where national authorities are managing a disaster or emergency.  
Field Units are designed to work at the points of entry (e.g., borders, ports), and at local collection centers 
where supplies arrive during an emergency, such as airports, collection sites, etc.  
The Warehouse Management Module is a tool that registers the arrival of supplies at storage centers or 
warehouses and their departure for distribution. These warehouses receive supplies as well as electronic 
tracking information sent by the Field Units or SUMA CENTRAL. In this way, institutions can coordinate 
the internal management of relief supplies or their distribution to other facilities or organizations involved 
in disaster relief efforts.  
 
The following chart provides a functional vision of the system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 

 
- Background 
 Effective and coordinated emergency supply reduces the impact of disasters in terms of human 

sufferings as well as contributing to the rehabilitation/reconstruction phase of disaster response. 
 
- Objective 

Development and spread of an effective supply management system (SUMA). 
 
- Term/Time Frame 
 Development of SUMA in 1992. 
 
- Activities Undertaken 
   Training program for local government officials to implement SUMA in 2003. 
 
- Major Achievements 
 Well organized logistics for distributing emergency supplies 
 
- Contact Details 

Pan American Health Organization, Regional Office for the Americas of the World Health Organization 
(PAHO/WHO) / WHO West Pacific Regional Office (WPRO) 
 

The Field Units produce information on diskettes to 
convey their data to SUMA CENTRAL and the 
Warehouse Management Module. 

Reports can be produced to support  
the decision-making of national or local 
authorities. 

SUMA CENTRAL  

Emergency Operations Center 
Warehouse Management 
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 3.1.4 Rehabilitation/Reconstruction 
India 

Post-Disaster Reconstruction and Recovery: Issues and Best Practices 

Background 
 
Development is a dynamic process, and disasters offer the opportunity to vitalize and/or revitalize this 
process, especially in the generation of local economies and the upgrading of livelihoods and living 
conditions. This is especially relevant to the context of the developing nations. Post-disaster reconstruction 
and rehabilitation is a complex issue with several dimensions. Government, nongovernmental and 
international organizations have their own stakes in disaster recovery programs, and links must be 
established among them, as well as with the community. In other words, post-disaster rehabilitation and 
recovery programs should be seen as opportunities to work with communities and serve local needs.  
 
Post-Disaster Phases and Stakeholders 
 
The standard time frames for rescue, relief and 
rehabilitation are defined as seven days, three months and 
five years respectively. The rescue operation starts with 
local residents immediately after the earthquake, and is later 
supported by trained and skilled staff from the Search and 
Rescue (S-R) government departments. These activities can 
be complemented by non-governmental organizations 
(NGOs). International Relief Teams arrive in the later 
stages, usually after 24 hours, depending on accessibility, 
and political relations with the country. The rescue phase 
usually lasts for the first 48 hours after a disaster when the 
rate of survival of trapped victims is high.   
 
The relief phase follows immediately after the rescue phase, and may last between one and three months 
depending on the severity of the earthquake and the resources of the government. Government is usually 
the central point, followed by additional resources from NGOs and international organizations.   
 
During the recovery phase, social and other infrastructure is restored and the economy revitalized. The 
rehabilitation/reconstruction phase typically starts at the end of the relief phase and may last for several 
years. The short-term plans for the recovery process are clearance of debris, building housing units, and 
restoration of lifelines and infrastructure, while the long-term objective is to build a safer and sustainable 
livelihood. Past experiences show that these efforts are sustainable only with community-government 
partnership, while the role of NGOs and international organizations is reduced after a certain period. 
 
The Gujarat Experience: Background  
 
The earthquake of 26 January 2001 (magnitude 7.7, USGS) devastated Gujarat State in Western India with 
an unprecedented and widespread loss of life and property. More than 13,000 people lost their lives, and 
thousands were injured (GSDMA, 2002). The earthquake affected an area stretching over more than 400 
km, including urban, semi-urban and rural areas. Several villages close to the epicenter were completely 
destroyed. Over 300,000 buildings collapsed and more than twice that number were severely damaged. 
This was a tragic blow to a region that was suffering from drought and the aftermath of a cyclone in the 
previous three years.  
 
After the earthquake, the Sustainable Environment and Ecological Development Society (SEEDS), NGOs 
Kobe, the United Nations Centre for Regional Development (UNCRD), and the Earthquake Disaster 
Mitigation Research Center (EDM) started a joint reconstruction and recovery program in a village called 
Patanka in the Patan district of Gujarat. A project called PNY (Patanka Navjivan Yojna) was formulated.  
PNY was conceived as a model program right from its inception stage. It sought to empower the affected 
community to such an extent that it would become sufficiently resilient against any future disasters. It 
attempted to link immediate response in the form of relief to mainstream development. An important  
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aspect of the initiative was to establish a framework of mutual 
cooperation among different stakeholders in the post-disaster 
scenario. Most importantly, it aimed at successively reducing the 
role of external agencies in local rehabilitation action until the 
point at which the local community completely took over the 
functions so far performed only by the external agency. The work 
was done by a Project Team, which consisted of representatives of 
the different organizations listed above.   
 
 
 
 
 
The Gujarat Experience: Process of Reconstruction and Rehabilitation  
 
The Process of Rehabilitation had three major stages: I: Principles and Planning, II: Implementation and 
III: Ensuring Sustainability.   
 

Stage I: Principles and Planning 
The first task was setting up the basic principles for 
planning the rehabilitation intervention. The intervention 
had to be participatory, with a gradual increase in the 
involvement of the community. The program should be 
flexible with sufficient buffers for time and resources 
allowed in the overall project schedule. Rehabilitation 
should be empowering.  The Project Team would not, 
and should not, remain with the community forever. In 
such a case, the community who were the first responders 
should be sufficiently equipped to cater to their 
immediate needs. A well-planned rehabilitation exercise 
could significantly increase the capacity of the 
community for a more effective response.   
Incorporating the principles stated above, an overall plan evolved. This plan had three parts: the Strategy 
Plan, the Community Action Plan and the Implementation Plan. The role of the Project Team was to 
facilitate the reconstruction process. The composition of the team was therefore very important.  
 

Stage II: Implementation 
This Implementation Stage of the project consisted of three steps:   
(1) Need Assessment, (2) Capacity Building, and (3) Implementation. In Step 1, emphasis was placed on 
the following features: (1) recognizing the community’s needs, 2) prioritization of needs as per the 
available resources, and 3) translating needs into appropriate action jointly with the community. The role 
of government at this stage of the exercise provided a recognized legal basis for working in the 
community. Step 2 aimed to translate the plan into action. Step 3 focused on joint implementation. Project 
implementation components include reconstruction of houses and infrastructure as well as training 
programs. One significant part of the training program was the half-size shake-table testing with different 
building materials, which aimed to increase people's confidence in earthquake-resistant construction 
practices.  
 

Stage III: Ensuing Sustainability 
The effort initiated by the Project Team needed to be sustainable long after the interventions were over. 
In effect, intervention should be designed to ensure that the community was able to take care of its 
development needs and was resilient against future disasters. For this, strengthening local institutions was 
necessary.   
 
 
 

 
- Contact Details 

Rajib Shaw 
Graduate School of Global Environmental Studies, Kyoto University, Japan 
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 Iran 

Demonstrations and Training to Raise Community Awareness and Build Capacity 
for Safer Housing in Bam 
 
The city of Bam in Iran was struck by an earthquake on 26 December 2003 that killed more than 30,000 
people, rendered more than 75,000 people homeless and severely damaged or destroyed about 85% of the 
houses, commercial units, health facilities and administrative buildings in the city and surrounding 
villages. The huge loss of life in the earthquake, which was of moderate intensity, is considered to be due 
to unsafe houses. It is widely acknowledged that prevailing construction practices were not compatible 
with the seismic hazard faced by the area. Despite the serious effect of earthquake-caused disasters on the 
development of the country there is still a lack of effective implementation of preventive and mitigation 
measures though technological knowledge. Building a culture of safety in communities is a major 
challenge for disaster risk reduction in Iran. 
 
In November 2004, the United Nations Centre for Regional Development Disaster Management Planning 
Hyogo Office organized a shake-table demonstration and workshop jointly with Citizens towards 
Overseas Disaster Emergency (CODE), the National Society for Earthquake Technology Nepal (NSET) 
and other partners in Bam aiming to influence the reconstruction of the city with due consideration given 
to the risk posed by natural hazards. The workshop and demonstration were timely interventions for 
effective reconstruction as this was about to commence after 10 months of temporary housing following 
the disaster. A surge of outside support is usually seen in most disaster sits, including international aid 
during the emergency phase and exit as soon as victims are housed in temporary shelters. However, there 
is a real need for continuous support to ensure effective reconstruction enriched by international 
experience. This is particularly important in regard to the reconstruction of residential dwellings as any 
weakness or shortcomings will result in potential risk from subsequent earthquakes, which are inevitable 
at this location in the long run. The consequences of such bad construction have resulted in bitter 
experiences worldwide, including in Gujarat in India. To this end, the initiative aimed to show people 
how they can reconstruct their houses in line with earthquake-resistant systems with due respect to their 
own culture of housing construction. An improvised shake-table demonstration, on-the-job training of 
masons during construction of model houses, and a workshop on “promoting safer housing in Bam” were 
the components of the project. The project intended to bring the experience of previous earthquake 
rehabilitation in different parts of world to Bam. The easy-to-understand demonstration of 
earthquake-resistant building systems through an improvised shake-table test has the objectives of both 
raising awareness among ordinary people and appropriate technology transfer through technicians such as 
masons. 
 
 

 
Figure 1: Local masons at on-the-job-training for earthquake resistant construction 
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The shake-table test demonstration had two components: (1) training masons by involving them in 
preparing the model houses, and (2) demonstration of the test in a public exhibition. Two 1/10th scale 
building models were prepared by local masons under the supervision of expert masons from Nepal. Of the 
two similar models, one was constructed by using conventional local methods without any 
earthquake-resistant features, and the other was an improved version of the same building with simple 
earthquake-resistant elements such as vertical reinforcements at corners and junctions and horizontal bands 
at various levels. Both model buildings were built in the typical local style prevalent in Bam. 
 
During the process of constructing the models, which took about one month, local masons were trained on 
the job in earthquake-resistant systems. At the time of the test demonstration, those masons and other 
technicians, engineers, students and teachers, local government officers, NGO workers, community 
leaders, government officers and ordinary people were present. In the demonstration, the two buildings 
were subjected to a number of cycles of shaking as if they were experiencing the tremors of an earthquake. 
During this shaking, cracks began to appear in the conventional building, which increased along with the 
level of shaking and eventually led to its complete collapse. However, the model building with 
earthquake-resistant elements was in no damage and remained in position after the other one had already 
collapsed. 
 
The demonstrations were found to be extremely effective in convincing common people, local craftsmen 
and the authorities of the importance of including earthquake-resistant features in housing construction. 
Most importantly, the demonstrations increased the confidence of people preparing to build houses in the 
simple techniques of making housing safer. 
 

 
(a) Before shaking 

 

 
(b) During shaking 

Figure 2: Improvised shaking table demonstration 
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- Background 

Over 70% of the houses in Bam are reported to have been destroyed in the last earthquake that occurred 
on December 26, 2003. The collapse of houses is considered to be one cause of the high number of 
casualties and injuries. People have realized that earthquake-caused disasters can only be reduced if 
people are well informed and motivated with regard to a culture of safety, and this requires 
confidence-building among citizens on the use of earthquake-resistant techniques. 

 
- Objectives 

The objective of the project were  
 to impress upon people the consequences of living in seismically unsafe houses; 
 to enhance their understanding of the performance of simple structures with and without 

earthquake-resistant features under the impact of an earthquake; 
 to build peoples’ confidence in earthquake-resistant building technologies, including the 

retrofitting of existing houses. 
 
- Time Frame  

August 2004-November 2004 
 
- Activities Undertaken 

 On-the-job training of masons on earthquake-resistant construction of residential buildings. 
 Improvised public shake-table test demonstration on a pair of models, one conventional and 

another improved with earthquake-resistant elements. 
 One-day workshop on promoting safer housing in Bam.  

   
- Major Achievements 

 Trained masons for earthquake-resistant construction. 
 Raised public awareness on safety of houses. 

The most important achievement was the promotion of culture of safety during the rehabilitation process 
of Bam City. 

 
- Total Budget 

US$ 20,000 (Twenty thousand US$)  
 
- Contact Details 

Bishnu Hari Pandey 
United Nations Centre for Regional Development (UNCRD) 
Tel: +81-78-262-5560: Email: bishnu@hyogo.uncrd.or.jp 
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3.2 Good Practices in Application Strategy 

 

 3.2.1 Establishment of Coordination Mechanisms and a Legal Framework for 
Disaster Risk Management 

India 

Coordination and Collaboration between Government and NGOs for Strengthening 
Disaster Reduction and Response: The India (Orissa) Experience 
The 1999 Cyclone 
On 14th October 1999, the southern coastal districts of Orissa suffered a cyclone that killed over 50 people. 
Hardly had the people heaved a sigh of relief when another cyclone struck on 29th October: this time, a 
super cyclone. The devastating cyclone killed 8,931 people and 440,000 livestock. 
 
NGO Response to 1999 Cyclone 
Numerous NGOs participated in the emergency response process and supplemented the efforts by the state 
government. About 40 local, national, and international NGOs joined hands to form an emergency 
response network called the Orissa Disaster Mitigation Mission (ODMM). It set up an emergency control 
room to coordinate relief and restoration works by member NGOs. In addition, the ODMM control room 
also brought out daily bulletins at regular intervals to share information with the state government. Another 
NGO network called Orissa Disaster Action Forum (ODAF) formed earlier was also active in emergency 
response. 
 
Immediate Food Relief and Habitat Restoration: Disaster-response NGO networks ran community 
kitchens to provide cyclone victims with cooked food. Habitat restoration activities were also initiated to 
restore the affected villages to a habitable condition through clearing village roads and schools, 
disinfecting ponds, renovating wells, and disposing of carcasses. 
 
Emergency medical response: NGOs mobilized doctors and paramedical workers to set up mobile health 
camps and treated hundreds of patients every day. Preventive measures such as distributing medicine and 
giving health tips to people by organizing community health awareness camps supplemented the curative 
health care initiatives. 
 
Rejuvenating Spirits and Raising Awareness: Some NGOs adopted innovative means of raising people’s 
spirits that had been depressed by death and devastation through organizing street theatres and 
participatory cultural shows. ODMM member NGOs ran Trauma Care Centers in the worst affected 
villages. NGOs such as Adhikar and ODMM members ran Legal Aid Centers to sensitize people who had 
showed little interest in restoration activities about their legal entitlements and help them receive 
compensation offered by the government. 
 
Volunteer Mobilization: NGOs facilitated the voluntary participation of citizens. The ODMM set up a 
Volunteers Hub to coordinate volunteers’ engagement in relief activities. 
 
Food for Work: NGOs initiated Food for Work programs to provide people with temporary food security 
and to facilitate restoration and creation of community infrastructure and facilities such as canals, earthen 
check-dams, and village roads. 
 
Child Centered Initiatives: Some NGOs took initiatives to bring school children back to the classroom by 
setting up temporary sheds and providing text books. Community day care centers for orphaned children 
were set up where widows and single women worked. 
 
Social Mobilization and Group Formation: NGOs facilitated formation of village committees to decide 
future courses of action and monitor all rehabilitation initiatives. They also formed functional groups such 
as women’s, farmers’, water users, and youth groups to take specific developmental initiatives. 
 
Livelihood Restoration: Major NGOs supported farmers by providing seeds, implements, tillage, irrigation 
facilities, and training to facilitate early revival of the agricultural cycle. Other NGOs facilitated 
income-generating activities by artisans, craftspeople, and the poor. 
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Micro-Credit and Women Self-Help Groups (SHGs): NGOs facilitated formation of women SHGs, which 
receive skills training for embarking on income-generating activities such as setting up vegetable nurseries, 
making incense sticks, and tailoring. 
 
Plantations: NGOs strongly emphasized plantation activities with support from the government and other 
resource by providing seedlings and earmarking land. 
 
Individual Dwelling Units: NGOs distributed temporary shelter building materials and facilitated 
community construction of low-cost temporary dwelling units for destitute families headed by women. 
 
Community-Based Disaster Preparedness: NGOs constructed over 60 schools-cum-cyclone shelters, which 
supplement government initiatives for disaster preparedness. 
 
Learning from Mistakes: There was no institutional mechanism for information sharing and regular 
consultation between the government and NGOs. The government had its own priorities in catering to all 
victims whereas NGOs were able to take community-based localized initiatives. Competition among so 
many NGOs led to substantial confusion. To address such problems, the NGO Coordination Cell was 
quickly set up with one Secretary facilitating the interface between NGOs and governmental departments. 
The process provided the basis for institutionalized GO-NGO coordination for emergency preparedness 
and response through the Orissa State Disaster Mitigation Authority (OSDMA), the autonomous nodal 
agency for coordinating efforts relating to disaster response, preparedness, and reduction created space for 
stronger institutional coordination with NGOs. 
 
 
 
 

 
- Background 

Till recently, the role of NGOs in disaster response was restricted to localized relief distribution in 
Orissa. NGOs emerged in large numbers in the 1980’s and mainly worked with the poor, but the twin 
cyclones of 1999 radically changed the scenario. 

 
- Objective 

To effectively undertake response activities with support of NGOs’ long experience of working with 
poor and vulnerable communities, ability to mobilize people for micro-level development initiatives and 
understanding of people’s concerns and priorities. 

 
- Term/Time Frame 

After the Super Cyclone Orissa struck the state on 29th October 1999. 
 
- Activities Undertaken 

Response activities undertaken by NGOs include: 
In the immediate phase: emergency food relief, disposal of human corpses, animal carcasses, supply of 
temporary shelter materials and utensils, emergency medical check up and distribution of medicine, 
sanitation and drinking water, trauma care and psychological counseling, awareness raising and 
rejuvenating community spirit for reconstruction.  
The second phase: food security, restoration and creation of community assets, revival of learning 
process, social mobilization and group formation.  
The final phase: livelihood restoration, construction of multi-purpose schools cum cyclone shelters, and 
community based disaster preparedness.  

 
- Major Achievements 

The initiatives conducted by NGOs on issues of livelihood, community organization, community asset 
creation etc. have facilitated quick social and economic recovery after the devastating disaster. 

 
- Total Budget 

N/A 
 
- Contact Details 

Aurobindo Behera, Managing Director, Orissa State Disaster Management Authority, India 
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3.2.2 Integration of Disaster Reduction Concepts into Development Planning 
China 

Case Study: Policies and Measures on Flood Disaster Reduction in China since 
1998 
 
China is a country that suffers from frequent floods. In 1998 flooding along the Yangtze River and 
Songhua River caused severe loss of life and property and caused billions of dollars-worth of economic 
loss to the country. In 2002, there was heavy rainfall in Hunan Province. Unlike other years, however, 
there was no disaster other than flood. A study financed by UNDP has reviewed government practices 
including policies and measures for flood control in China after the 1998 floods, as well as those 
supported by the international donor community. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In response to the floods, the State Council made timely proposals for several strategies for flood 
prevention and control. These include the following series of policies and measures: enclosing mountains 
to plant trees, transforming land back into forests, demolishing polder fields to channel flood water, 
transforming farmland back into lake, supplying laid-off laborers for reconstruction, relocating people to 
form new townships, reinforcing key dykes and dredging river beds. 
This case study discovered that enhancement of the basic infrastructure and the improvement of 
flood-defense capability have not only offered a reliable flood prevention system and safety for the 
riparian people, but also significantly improved the entire social-economic development of the areas 
formerly threatened by flood disasters. 
 
The report concludes that five changes have resulted for people in flood-prone areas due to these flood 
control measures. (1) The flood defense capability of the lower and middle parts of the rivers has 
increased.  (2) The benefits are far greater than the investment. (3) Local socio-economic development is 
effectively booming. (4) The income of local people has increased. (5) These flood control measures 
promoted harmonious coexistence between human beings and nature. 
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- Background 
 China is a country that suffers from frequent floods. In 1998 flooding along the Yangtze River and 

Songhua River caused severe loss of life and property and caused billions of dollars-worth of economic 
loss to the country. In 2002, there was heavy rainfall in Hunan Province. Unlike other years, however, 
there was no disaster other than flood. 

 
- Objective 
 To review government practices including policies and flood control measures in China after the 1998 

floods. 
 
- Term/Time Frame 

After the 1998 floods. 
 
- Activities Undertaken 

In response to the floods, the State Council made timely proposals for several strategies for flood 
prevention and control. These include the following series of policies and measures: enclosing 
mountains to plant trees, transforming land back into forests, demolishing polder fields to channel flood 
water, transforming farmland back into lake, supplying laid-off laborers for reconstruction, relocating 
people to form new townships, reinforcing key dykes and dredging river beds. 
 

- Major Achievements 
The report concludes that five changes have resulted. (1) The flood defense capability of the lower and 
middle parts of the rivers has increased.  (2) The benefits are far greater than the investment. (3) Local 
socio-economic development is effectively booming. (4) The income of local people has increased. (5) 
These flood control measures promoted harmonious coexistence between human beings and nature. 
 

- Total Budget 
In the last 5five years, US$18.73 billion for disaster relief, disaster rehabilitation and management. 
US$440 million used to strengthen the Yangtze River Dyke. 

 
- Contact Details 

Hongtao Wan, Associate Professor, Research Center on Flood and Drought Disaster Reduction, China 
Institute of Water Resources and Hydropower Research, People’s Republic of China 
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Korea 

Disaster Impact Assessment System in Korea 

 
Since 1996 Korea has been carrying out a disaster impact assessment program. The Disaster Impact 
Assessment (DIA) system aims at fundamentally eliminating potential causes of disasters inherent in 
various development projects in advance and ultimately protecting people's lives and property. The DIA 
was introduced to protect lives and property in downstream areas from the impact of large-scale 
development through disaster prevention facilities such as retention reservoirs in development areas. In 
2001, the DIA's coverage was expanded and it was integrated with other impact assessment programs such 
as environmental impact assessment based on the Impact Assessment Act for Environment, 
Transportation, and Disaster. However, since their purposes and techniques differ, each impact assessment 
program is reviewed and regulated separately despite their legal integration. 
 
The Disaster Impact Assessment program is one good example of the implementation of sustainable 
development. When a development plan is proposed, its disaster potential in such areas as increased 
flooding, sediment yield and slope stability problems is thoroughly reviewed. The main objective is to 
minimize any increase in the potential for disaster caused by the development by using appropriate 
facilities and techniques such as building a sediment-yield retention area during construction. 
 
The disaster impact assessment system is implemented when the area of targeted development is 300,000 
m2 or more. With respect to small and medium-sized development projects (150,000–300,000 m2), each 
city and province has introduced a local disaster impact assessment system. Currently, DIA is applicable 
to 24 categories in six fields such as urban and industrial development and the development of tourist 
attractions and mountain areas. Up to November 2004, 186 development plans had gone through this 
important program. 
 

 

A part of the construction process of a retention reservoir required by the DIA 
 
Even though Korea operates the DIA effectively, the program needs to be updated and improved. 
Continuous urbanization and industrialization may necessitate expanding the categories of DIA to reflect 
climate change, design frequency, and changes in land use. To ensure a fundamental reduction in 
disaster-causing factors in land development, a "Pre-Consideration and Deliberation System on Disaster 
Impact" is to be introduced. The purpose of the new system is to define new categories, including future 
directions and detailed plans for operation. It is still under development, with many experts carrying out 
systematic research. 
 
Sustainable development can be defined as development that does not increase disaster potential or 
vulnerability. However, to develop any area without any disturbance is almost impossible. To reduce 
disaster factors due to development, regulations should be considered that safeguard not only the 
development site itself but also areas downstream. The Disaster Impact Assessment system currently in 
force in Korea is effective in reducing disaster factors and offers be a good example for implementing 
sustainable development. 
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Reservoir during normal circumstances                 Reservoir during the rainy season 
 
 
 
 
 
 
 
 
 

 
 
- Background 
 A reduction in possible disaster factors from development was required. 
 
- Objective 
 The system aims for the fundamental elimination in advance of potential causes of disasters inherent in 

various development projects, ultimately protecting the lives and property of people both at the 
development site and other areas. 

 

- Term/Time Frame 
Begun in 1996 and expanded in 2001. Current research on the "Pre-Consideration and Deliberation System 
on Disaster Impact" will be finished by February. 

 
- Activities Undertaken 

Continuous updating and research for improving the guidelines on how to measure, predict, and find 
appropriate countermeasures for disasters are under development. 
 

- Major Achievements 
So far, 186 development plans have gone through the DIA program. DIA is applicable to 24 categories 
in six fields including urban and industrial development and the development of tourist attractions and 
mountain areas 
 

- Total Budget 
 The budget is determined by law, and, each DIA therefore requires private funding from contractors. 

Generally the DIA system requires about US$100,000 or more depending on the size of development. 
 
- Contact Details 

1. Sangwon BAE, Assistant Deputy Director, Assessment Division,  
Recovery and Relief Bureau, National Emergency Management Agency, Korea.  
e-mail: sw1002@nema.go.kr 
 

2. Dugkeun PARK, Senior Analyst, National Institute for Disaster Prevention,  
National Emergency Management Agency, Korea. 
e-mail: dr_park@nema.go.kr 
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 3.2.3 Improvement of Information Sharing and Management 
Japan 

Lessons Learnt from The Great Hanshin-Awaji (Kobe) Earthquake: National 
Government Countermeasures and Disaster Information Systems 
 
1. Introduction 
 
An earthquake occurred on January 17, 1995 in Kobe, Japan. The magnitude was only 7.3 on the Richter 
scale, but it happened directly underneath a metropolitan area. It killed 6,400 people, injured 44,000, and 
destroyed 518,000 houses. At its height, 317,000 people evacuated to schools and public places. Most of 
the damaged infrastructure was buildings. Even reinforced concrete buildings collapsed. The estimated 
damage was about 10 trillion yen or about US$85 billion. Of this, about 60% was accounted for by 
damage to buildings. The most heavily damaged area was the city of Kobe, the capital of Hyogo 
Prefecture, which is the center of the prefecture's political and economic activities. 
 
2. Lessons Learnt 
 
Because the earthquake hit the capital of the prefecture directly, the initial response was very slow. Not 
only the prefectural offices, but also almost all traffic systems and telecommunication systems including 
satellite telecommunications were destroyed. It therefore took almost three days for the national 
government to grasp the full extent of the damage. Hence it delayed its initial response. 
 
As a countermeasure for the delay in initial response, the national government established a cabinet 
information collection center. At the same time, it appointed a Minister of State for Disaster Management 
and Chief cabinet secretary for Crisis Management. The government developed a disaster information 
system, which consists of an Early Estimation System and an Emergency Measures Support System. 
 
3. Disaster Information Systems 
 
The Japan Meteorological Agency (JMA) and 
local governments developed seismic intensity 
observation points with seismographs. There 
are about 3,000 observation points nationwide. 
Based on the information from those 
observation points, the government developed 
Early Estimation System and Emergency 
Measure Support System. 
 
Figure 1 illustrates the Disaster Information 
System. After the earthquake, the government 
first estimates the damage such as number of 
deaths, injured, collapsed houses and so on. 
Then the government estimates the needs of 
support in terms of materials, manpower for 
rescue and rehabilitation, hospital beds, 
evacuation camps etc. 
 
The estimation system is based on population, 
building structure information, ground 
conditions, time of occurrence and survey of 
persons using transport. Normally persons using 
transport are excluded from the                                       
estimation.  
 
 
 
 
Damage caused to buildings is estimated according to seismic intensities for each 1-km mesh, building 

Figure 1: Earthquake Disaster Information System 
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conditions and ground conditions. Further distribution of seismic intensity is obtained based on data from 
observatories. 
 
Figure 2 shows the flowchart for earthquake damage estimation. This system enables an estimate for 
damaged building and casualties to be obtained. Based on this damage estimation, the level of need for 
support is calculated by computer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Flowchart of earthquake damage estimation 
 
4. Conclusion 
 
Catastrophic disasters cannot always be predicted. However, in any disaster, an appropriate information 
and logistic system can enable a prompt start to effective recovery and response, minimizing the 
secondary disaster. Such a system also assists immediate action by decision makers. 
 
Accurate information is an absolutely key factor for the response. 
 
 
 
 
 
  

 
-Contact Details 
   Satoru Nishikawa, former Executive Director  
   Fumiaki Yoshimura, former Senior Researcher 
   Asian Disaster Reduction Center   
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Japan 

Effectiveness of Early Warning of Volcanic Eruption with Hazard Maps: 
The Experience of Mt. Usu in Japan 
 
On March 27, 2000, the number of volcanic earthquakes increased around Mt. Usu volcano in Hokkaido 
Prefecture Japan. 
The Coordination Committee of Volcanic Eruption Prediction convened its Mt. Usu Sectional Meeting 
and appointed a professor as its chairman. He had observed Mt. Usu continuously following its last 
eruption in 1977 and was known as the "Family Doctor of the Mt. Usu Volcano." He immediately 
determined that 16 volcanic earthquakes per day was unusual, as under normal circumstances there would 
be one or none.  
Mt. Usu is located on the island of Hokkaido in northern Japan. It erupted for the first time in 23 years in 
March 2000. This area is well known for its hot springs. More than a million tourists, both local and 
foreigners, visit there each year to enjoy the beauty of nature. However, Mt. Usu has erupted seven times 
in its history and devastated the villages surrounding the mountain. 
After its last eruption in 1977 the Japan 
Meteorological Agency (JMA), 
universities and other research institutes 
have continuously observed this volcano. 
They have monitored the volcano on a 
real-time basis by using seismographs and 
surveillance cameras. 
The government has also prepared a 
hazard map and distributed to all residents 
so that people can be evacuated smoothly 
and promptly.  
When the early warning of an eruption at 
Mt. Usu was issued, the national 
government immediately dispatched 
officials from designated administrative 
organs such as the National Land  
Agency, JMA, Ministry of Construction, 
Ministry of Home Affairs, Ministry of 
Transport, and the National Police 
Agency. These all sent officials to the site 
and set up a local headquarters to share 
information and decide on appropriate 
countermeasures.  
Local government officials from Hokkaido Prefecture and the three municipalities of Abuta Village, 
Sobetsu Village and Date City, as well as staff of designated public corporations including Nippon 
Telegraph & Telephone Corporation, Japan Railways and Japan Red Cross were dispatched to the site. 
Three municipal governments issued Evacuation Advisories to local residents using not only their local 
community networks but also the mass media. Meanwhile, each ministry and agency began to facilitate 
the evacuation of residents by providing shelters and transportation. Japan Railways Hokkaido provided 
the service of evacuation trains and the Maritime Safety Agency prepared its vessels for evacuation at 
sea. The Self-Defense Force was mobilized for residents' safety.   
The Evacuation Advisory was raised to an Evacuation Order, the highest level of warning. Since the 
residents all knew about the Mt. Usu hazard map, approximately 16,000 residents and all tourists were 
completely evacuated within one day. 
The eruption occurred one and a half days after the evacuation was completed. Five craters were formed 
by the eruption and a plume of volcanic ash rose to a height of 3,200 m above the crater. 
 This was a large-scale volcanic eruption that brought huge economic loss to this hot-spring resort. 
However, due to the effective use of hazard map and early warnings, no one was killed or injured. 
 
The absence of human casualties can be attributed to the coordinated efforts by the various 
disaster-related organizations and a combination of accurate early warnings and use of hazard maps. 
Accurate prediction thanks to continuous observations with the latest technology, as well as the creation 
of hazard maps and their distribution to residents, made possible the rapid establishment of an initial 
response system by the national government and related organizations. 

(Hazard Map for Mt. Usu) 
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In addition, strong networking among all the 
relevant ministries and organizations enabled 
decisions on the most efficient mode of 
transportation for evacuation and the 
immediate establishment of shelters. 
Cooperation on the part of residents who were 
aware of the hazard map for this eruption, and 
dissemination of information among residents 
by the media, ensured that evacuation went 
smoothly and contributed to the absence of 
deaths and injuries.  
As with the Mt. Usu volcano, Japan's capacity 
for volcanic disaster management was reflected 
when another volcano, this time on Miyake 
Island, erupted in July 2000. Though one 
person was killed by an earthquake, no one 
died or was injured as a result of the eruption 
itself. It was reported that the island's entire 
population of 3,853 people was successfully 
evacuated.   
The Japanese archipelago is part of the highly 
volcanic Circum-Pan-Pacific zone. Although the continental shelf where Japan is located makes up only 
roughly 0.1% of the entire world, the region has 86 active volcanoes. Roughly 10% of active volcanoes in 
the world are in Japan. Statistics show that Japan experiences several volcanic eruptions of different 
scales almost every year. Japan has dedicated its efforts to reducing the damage from volcanic eruptions 
by using accurate hazard maps and early warnings. The government of Japan, together with local 
residents, will continue its efforts to find better ways to live with volcanoes. 
 
 
 
 
 
 

 
 
- Background 

The recent volcanic eruption of Mt. Usu in March 2000 was a large-scale volcanic eruption that 
brought huge economic loss to this hot spring resort. 
 

- Objective 
Effective early warning and hazard maps enabled safe evacuation at the time of the volcanic eruption of 
Mt. Usu. 

 
- Term/Time Frame 

March 2000. 
 

- Activities Undertaken 
Universities and other research institutes have continuously observed this volcano. They have 
monitored the volcano on a real-time basis by using seismographs and surveillance cameras. In 
addition, the government prepared a hazard map and distributed it to all residents so that people could 
be evacuated smoothly and promptly.  
 

- Major Achievements 
Due to the effective use of the hazard map and early warning, no one was killed or injured. Distribution 
of hazard maps in a way understandable by residents who are at risk is an effective method of reducing 
disaster losses.  
 

- Contact Details 
Asian Disaster Reduction Center 
 

(Eruption of Mt. Usu) 
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 3.2.4 Promotion of Education and Public Awareness 
Japan 

Disasters and Education: Maiko High School in Japan 

 
It is said that more than 90% of the people killed by the Great Hanshin-Awaji (Kobe) Earthquake lost their 
lives within 30 minutes. It is also said that more than 80% of the people who were saved were rescued by 
their neighbors, not by the Japan Self-Defense Force or Fire Service rescue teams. The most important 
lesson of this disaster is that the citizens noticed for the first time that they should protect each other's 
lives themselves. It was a crucial event that made citizens realize how little they were aware of and 
prepared for disaster. 
 
Japanese people naturally regard schools as a refuge during the disaster. For example, during the Great 
Hanshin-Awaji Earthquake 310,000 people escaped from the collapsed and burning city to the schools. 
Schools also have another important function, in that that they offer the only place where disaster 
mitigation education can be carried out systematically. Schools thus have two functions: a place of refuge 
and a place of disaster mitigation education. 
 
In disaster mitigation education so far, we have focused on emergency management just after a disaster 
has occurred place, such as training in evacuation and extinguishing fires. During the process of moving 
from emergency management to recovery, the students will come to notice that not only concrete aspects 
such as building codes, reconstruction of railroads and expressways, a reliable water and supply, and so on 
are important, but also that less tangible aspects, such as the importance of the community, help from 
neighbors, the importance of human life, and welfare and human rights are also closely related to disaster 
mitigation. This shows that disaster mitigation is closely related to every aspect of school studies. It is 
therefore is possible for the teachers to offer disaster mitigation education in every subject if they so wish.
 
Maiko High School started its environment and disaster mitigation course in April, 2002, seven years after 
the Great Hanshin-Awaji (Kobe) Earthquake. The purpose of establishing this course was to convey the 
lessons we learned from the Great Hanshin-Awaji Earthquake to the world and prepare citizens to cope 
with disaster. The educational goal of the course is to have the students think about how we live in a 
symbiotic society. It provides the students with disaster mitigation education concerning both the natural 
and the social environment. 
 
Practical experience is the keyword of the environment and disaster mitigation course. Many people are 
invited to school to talk about their experiences during and after the disaster. These guest teachers come 
from universities, police stations, fire stations, life-line related companies, the city and prefectural 
governments, volunteer organizations, and so on.  
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Disaster Cycle and School Functions 
 
The students visit the Disaster Reduction and Human Renovation Institute, the Museum of Nature and 
Human Activities, and Hokudan-cho Earthquake Memorial Park. They go to Mount Rokko to investigate 
the faults, dangerous streams of debris flow, and the raised river beds that were the cause of floods in 
Kobe. 
 

 Emergency 
Management Recovery Preparedness Disaster Disaster 

The Function of Refugee 

The Function of Disaster Mitigation Education 
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While studying disaster mitigation, the students do not only attend lectures to obtain knowledge, but are 
also set problems or give themselves tasks to solve by themselves or in cooperation with other students. 
The students use computers to make reports, give presentations, and obtain information from the Internet. 
Through these activities the students master fundamental computer skills. 
Maiko High School works together with an elementary school to do the disaster mitigation education. The 
students make a regional map together with third-grade pupils. Through this task, they become serious 
about disaster mitigation for the community if the map is full of places they like and are proud of. The 
students talk about their experiences of the Great Hanshin-Awaji (Kobe) Earthquake to the fourth-grade 
and sixth-grade pupils. Maiko High School students themselves were first- or second-graders at the time. 
To teach the mechanism of the earthquake and the importance of preparedness they use a “Wall 
Newspaper”. To the fifth-graders the high school students show an experiment concerning flooding and 
teach the history of heavy flooding in Kobe through a newspaper they produced themselves. 
 
Maiko High School has started an international exchange with Nepal with the help of the UNCRD Hyogo 
Office and NSET-Nepal. The purpose of the exchange is international friendship and the exchange of 
disaster experiences. The students learn a lot from the activities of NSET-Nepal. 
 
This disaster mitigation education has just started and we don’t have sufficient materials, nor a concrete 
approach to this type of education. Many teachers seem to be at a loss when carrying out disaster 
mitigation education. We published our results and information on the Maiko High School Web site to 
support teachers who are interested in or must offer disaster mitigation education but don’t know how or 
what to do. Our task is to build a network for disaster mitigation education among schools. 
 
 
 

 
 

Figure 2: Dialog between students and foreign experts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
- Contact Details 

http://www.hyogo-c.ed.jp/~maiko-hs/index.htm 
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Nepal 

Preparing for the Big One in Kathmandu Valley, Nepal 

 
In the past, large earthquakes in Nepal have caused huge numbers of casualties and extensive damage to 
structures. The Great Nepal-Bihar earthquake in 1934 reportedly killed 8,519 people and damaged over 
80,000 buildings in Nepal. Later, the 1988 Udayapur Earthquake also resulted in heavy loss of life in the 
eastern region and also in the Kathmandu valley. Sadly the earthquake risk in Nepalese cities, and 
especially in the Kathmandu Valley, is still increasing owing to rapid urbanization with uncontrolled 
development and poor construction practices. Despite the knowledge of historical seismicity, and 
continued geological research in the Nepal Himalayas, public awareness of earthquake hazard and risk 
was minimal until a few decades ago, and implementation of earthquake risk management efforts was 
almost nonexistent. 
 
The 1988 Udayapur Earthquake was a major turning point. Following the massive destruction and the 
death toll of 721 lives the need for an organized approach was felt in all quarters. Since then, several 
initiatives were conceptualized and implemented by governmental as well as non-governmental sectors to 
minimize the risk of earthquakes. The initiatives implemented by the National Society for Earthquake 
Technology – Nepal (NSET) have been very effective, particularly due to their contribution toward raising 
the earthquake awareness of the general population as well as the awareness of the authorities. The 
following text aims to highlight some of the effective programs and activities of NSET. 
 
School Earthquake Safety Program (SESP) 
 
Public schools in Nepal, both the buildings and their occupants, face extreme risk from earthquakes. 
While they face this risk schools also play a crucial role after an earthquake in helping a community to get 
back on its feet. So by raising awareness in schools, the entire community is reached because the lessons 
trickle down to parents, relatives, and friends of pupils and teachers. Realizing this fact, NSET has been 
implementing community based School Earthquake Safety Program (SESP) since 1999. 
 
As a first step toward working in schools, NSET carried out a Kathmandu Valley-wide vulnerability 
assessment survey of about 1100 buildings in 643 public schools. The findings were alarming; more than 
60% of the buildings were found to be highly vulnerable even in normal conditions. This alarming finding 
urged NSET to implement vulnerability reduction programs in schools, which led to a pilot program for 
retrofitting one of the public schools in a rural area of Kathmandu Valley in 1999. Since then SESP has 
been implemented in more than 20 schools in different parts of the country. Primary objectives of the 
program are to identify measures to reduce earthquake risk, to raise awareness of risk while implementing 
the program and to train local masons in earthquake-resistant construction. Accordingly, SESP consists of 
the following components: 
 
(a) seismic retrofitting or earthquake-resistant reconstruction of schools buildings;  
(b) training of teachers, students and parents in earthquake risk mitigation and preparedness; 
(c) training of local masons in earthquake-resistant building construction technology. 
 
The program has been found to be successful in instigating community participation in all components of 
program activities and in the ability to raise the earthquake awareness of communities significantly. The 
masons trained during the program are now acting as ambassadors to spread the technology of 
earthquake-resistant construction in their communities and replicating the technology in the construction 
of new buildings; they are also training other masons. The program has also clearly demonstrated that 
community-based activities for disaster risk reduction are effective and sustainable. Once the process is 
started it will continue to be effective in ever-increasing areas. The rich experience gained during the 
implementation of this program has been translated into a technical manual for designers and builders to 
assist them in designing and implementing earthquake-resistant school-building construction. Further, the 
approach and methodology of this program is in the process of adoption by the Ministry of Education and 
other educational institutions in their regular plans and programs. 
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Seismic Vulnerability Assessment of Nepalese Hospitals  
 
As a joint effort with the Ministry of Health of His Majesty’s Government of Nepal and WHO Nepal, 
NSET conducted two studies: “Structural Assessment of Hospitals and Health Institutions of Kathmandu 
Valley” and “Non-Structural Vulnerability Assessment of Hospitals in Nepal” in 2001 and 2003. A 
systematic approach to the seismic assessment of hospitals in Nepal was developed while carrying out 
those assessments on major Nepalese hospitals. The necessity of developing such a methodology arose 
because methodologies from developed countries could not be applied to Nepal.  
 
The results of the studies show that about 80% of the hospitals assessed in the study fall in the 
unacceptable performance category for new construction and the remaining 20% of hospitals are at high 
risk of life-threatening collapse.. Recommendations were made to improve the seismic performance of 
different hospitals on a priority basis (Figure 1). The securing of all equipment and contents, strengthening 
of critical systems, training for hospital personnel and provision of some backup for critical systems were 
proposed for implementation in the first phase. Seismic retrofitting of hospital buildings, further 
strengthening of critical systems and provision of extra backup systems were the proposed activities for 
second-phase implementation.  
Considering the opportunity of immediate implementation of non-structural risk mitigation, some 
examples of mitigation options to solve the problems were developed during the study.  
 

 
 
As a follow-up action, NSET and WHO Nepal conducted a series of meetings with government 
authorities and donor agencies to identify possible courses of action and the possible resources involved. 
There are many positive signs for implementing non-structural mitigation measures in selected hospitals 
within the Kathmandu Valley. 
 
Seismic Vulnerability Assessment of the Drinking Water Supply System in Kathmandu Valley 
 
NSET undertook a study to assess the seismic vulnerability of the drinking water supply system of 
Kathmandu City with support from UNICEF Nepal in 2002 in view of the high level of earthquake risk. A 
practical methodology for assessing the seismic vulnerability of the water supply network, its components 
and institutional capacity was developed. Assessment results in the form of network system damage 
scenarios for earthquakes were presented using a Geographical Information System (GIS). Based on 
possible maximum enhancement of present institutional capacity and spatial distribution of the possible 
extent of damage, optimum routes for the most expedient restoration of the water supply services to meet 
a minimum level are identified under two different scenarios, as is and an improved system. Spatial 
distribution of emergency water demand in case of an earthquake was also offered as one of the 
recommendations of the study (Figure 2). 
 
 
 
 
 

  
     a) Existing Safety      b) Expected Safety after implementation of Phase I  

                                      (Total cost required = US$ 150,000.00)     
     

Figure 1: Existing and expected improved situation of hospitals 
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Possible Evacuation Points and Plan of Immediate Establishment of Pipe System 

 
Figure 2: Water During Emergency 

 
Initiative to set up Pre-Positioned Emergency Rescue Stores (PPERS) 
 
This initiative was jointly carried out by NSET and different ward disaster-management committees of 
Kathmandu Valley and was supported by the Civil Affairs Group of the British Army. The purpose of 
PPERS is to provide a reserve of essential tools and equipment to assist in the immediate response to a 
major disaster, such as an earthquake, in the Kathmandu Valley. PPERS are intended to help those ‘first 
responders’ on the ground at the local level to enable neighbors to rescue neighbors. Organizational 
structures such as local-level disaster-management committees and community emergency-response teams 
are constituted as required to assist in setting up the stores and their effective operation. Seventy-three 
items helpful during emergencies are included in the stores and 223 volunteers can work together at one 
time using this equipment for emergency rescue work. Such stores are pre-positioned in eight locations 
within Kathmandu Valley. 
 
Kathmandu Valley Earthquake Preparedness Initiative (KVEPI) 
 
According to a study carried out during the Kathmandu Valley Earthquake Risk Management Project 
(KVERMP) by NSET, a major earthquake in Kathmandu Valley today would cause over 40,000 deaths, 
over 95,000 injuries, leave over 700,000 homeless, damage 60% of the building stock beyond repair, and 
severely damage the road network including countless bridges as well as the public water-supply system. 
To combat such events, a program called Kathmandu Valley Earthquake Preparedness Initiative (KVEPI) 
is being implemented in ten locations in the Kathmandu Valley as a joint program of NSET, the Nepal 
Red Cross Society (NRCS) and the American Red Cross. This program uses a combined approach of 
building the capacity and volunteer base of the NRCS, pre-positioning critical relief supplies and rescue 
equipment, drilling water points, training people in basic first aid and rescue techniques and helping the 
general public to identify and advocate for safer building practices. Thus the primary goal of the initiative 
is to improve the resilience of communities and to reduce suffering from earthquake disasters. 
 
 
 
 

 
 
- Term/Time Frame 

2001 and 2003. 
 
- Contact Details 

Amod Mani Dixit, Executive Director 
National Society for Earthquake Technology – Nepal (NSET) 
e-mail: adixit@nset.org.np 
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3.2.5 Development of Multi-stakeholder Partnerships and Citizen Participation 
Philippines 

Multi-Disciplinary and Inter-Sectoral Collaboration and Cooperation in Disaster 
Reduction in the Philippines 
 
The emphasis of placed by total disaster risk management (TDRM) on collaboration, cooperation and 
coordination can be exemplified in programs and activities that require active partnership of government 
agencies, NGOs, civic groups, and specialized sectors at all levels. They pull together their respective 
strengths and capacities, including resources and expertise, as a strategy in pursuing disaster reduction 
activities. These are some cases from the Philippine experience: 
 
Disaster prevention and mitigation   
 
- Brigada Kontra Baha for La Nina Mitigation 

Through collaboration among government agencies, local government authorities, local NGOs, and 
the AFP Engineering Brigade, the National Disaster Coordinating Council (NDCC) coordinated the 
de-clogging of at least eleven critical waterways and chokepoints to mitigate flooding in Metro 
Manila in 1999–2000. 
 

- Earthquake vulnerability assessment of school buildings in Metro Manila 
Through collaboration between the Department of Education, Philippine Institute of Volcanology 
and Seismology (Phivolcs), Association of Structural Engineers of the Philippines (ASEP), and the 
Office of Civil Defense, the NDCC initiated an earthquake vulnerability and risk assessment of 
school buildings in Metro Manila. 
 

Disaster preparedness and response 
 
- Disaster drills and simulation exercises 

In collaboration with the private sector, the NDCC facilitated the conduct of disaster drills and 
simulation exercises in malls, banks, schools, hospitals, and communities at risk, among others. 
The NDCC, together with the Corporate Network for Disaster Response, also developed a training 
film on how to conduct drill: 7 Steps to Effective Disaster Simulation Exercise. 
 

- Disaster reporting: Training for media professionals 
In collaboration with the Kapisanan ng mga Brodakaster sa Pilipinas (KBP) and the Emergency 
Management Institute of the Philippines (EMIP), the NDCC trained a core of media practitioners in 
effective and reliable disaster reporting. 
 

- The Broadcasters Manual on Emergency Preparedness 
This has allowed the media to serve as effective partners in public information and education. 
 

- Stop DEATH 
Stop DEATH is an integrated health emergency preparedness and response program that addresses in 
a comprehensive manner the problem of disasters, epidemics, accidents and trauma. Began in 1994, 
the program succeeded in human resource development through collaboration between the 
Department of Health, the Philippine College of Surgeons, the Philippine Hospital Association, the 
Philippine National Red Cross, and the University of the Philippines College of Public Health, 
Boston University School of Public Health, and the World Health Organization. 
 

- SAGIP 2000 
SAGIP 2000 exemplified broadened collaboration and cooperation among fourteen countries in 
disaster response and humanitarian assistance. The forum facilitated the sharing of information and 
country experience on early warning systems, decision and planning processes, mitigation and 
response mechanisms. 
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Disaster relief and recovery 
 
- Psychosocial services for disaster victims and responders 

The mental health program for disaster victims and response workers has been established formally 
in the health sector and in the AFP. Active providers of this service are the Department of Health, the 
Department of Social Welfare and Development and the Armed Forces of the Philippines. 
 

- Tabang Mindanaw, Bangun Mindanaw and Oplan Tulong Kapatid 
Tabang Mindanaw, Bangun Mindanaw and Oplan Tulong Kapatid exemplified multisectoral 
collaboration and cooperation in disaster relief and recovery. They facilitated the prompt provision of 
relief assistance and recovery projects by the private and government sectors to southern 
communities affected by humanitarian complex emergencies (1998–2000). They included relief 
assistance and recovery packages such livelihood generation and skills training. 
 

- International humanitarian mission to Taiwan 
The mission, comprising 22 structural engineers and health professionals, extended technical 
expertise to local architects and engineers in conducting a rapid assessment of the structural damage 
and vulnerability of public infrastructures and lifelines resulting from the destructive earthquake of 
September 1999. The results of the assessment facilitated the return of victims to safe homes and the 
decongestion of evacuation centers. 
 

Disaster reconstruction and rehabilitation 
 
- Rebuilding lifelines and infrastructures in Mindanao 

Rebuilding lifelines and infrastructures in Mindanao required the collaboration and cooperation of 
government agencies, local government units concerned and community leaders. 
 

- Mobilizing military support 
The AFP has played an important support role in building damaged lifelines and infrastructures, 
including schools and places of worship. 

 
Conclusion 
 
The Chinese characters for crisis convey both threat and opportunity. Truly, the challenge in any 
disaster is to recognize, beyond its detrimental consequences, the opportunities it presents for 
development.   
 
 
 
 
 
 
 
 
 

 
 
- Background 

Due to its geographical, topographical and meteorological conditions, the Philippines is prone to and 
has often suffered huge damage from natural disasters such as typhoons, floods, high tides, earthquakes 
and volcanic eruptions. 

 
- Objective 

To reduce vulnerabilities and to prevent and mitigate disasters more effectively 
 
- Contact Details 

Orland S. Mercado 
President, Philippine Institute for Investor Relations 
Former Secretary of National Defense and Chairman of the National Disaster Coordinating Council, 
Philippines 
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3.3 Country Good Practices 

 

 3.3.1 Armenia 
Armenia 

International Cooperation from Armenia:  
Emergency Response to the Gujarat Earthquake in 2001 
 
The Mw = 7.7 earthquake occurred at 8:50 local time on January 26, 2001, in the northwest corner of India. 
The Government of Armenia, in coordination with the Government of India, rushed an 18-member 
multi-disciplinary Armenian National Survey for Seismic Protection (NSSP) Task Force team for relief 
operations to the earthquake-affected Gujarat state of India for two weeks. The team included 
seismologists, structural and communication engineers, geotechnicians, physicians, psychologist and 
rescuers with a sniffer dog. At the request of the Government of India the team was stationed in 
Ahmedabad, a city with a population of 5.74 million people. 
 

 
 
Ground Motion Records in Ahmedabad City 
 
The first ground motion studies through aftershock recordings of the Gujarat earthquake were conducted 
by the Armenian NSSP Task Force Mission. A temporary ground motion network, consisting of four 
portable strong SMACH instruments with three-component strong-motion seismometers, was placed in 
different parts of the city with various geologic conditions. 
 
The comparison of the peak horizontal accelerations calculated by different attenuation models shows a 
good agreement between the data set and calculated accelerations on the base of the attenuation model for 
Europe. 
 
Building Inspection and Performance of Engineered Structures and Soil Conditions 
 
The Armenian NSSP Task Force inspected 140 buildings (of 4-12 stories) in total, and summarized data for 
125 multistoried residential buildings. 
Summary of results: 
The seismic data show that the Bhuj earthquake intensity reached VII according to the European 
Micro-Seismic Scale (EMS - European 1993) in the area of Ahmedabad city. 
The surveyed buildings were subject to differing degrees of damage: 5.3 % of buildings were collapsed or 
are subject to demolition; 48.2% of buildings required reinforcement; 46.5 % of buildings were subject to 
normal operation with cosmetic repairs. 
Despite the location of Ahmedabad city 270 km from the epicenter of the main shock, the intensity of the 
earthquake here was estimated to have reached VII according to the EMS scale, and buildings have 
seriously suffered for the following reasons. 
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1. Buildings were designed and constructed with serious deviations from or ignoring basic rules of 

earthquake engineering; built with materials of poor quality; and subject to defects in the design and 
production of cast-in-place reinforced concrete constructions. 

2. The area had a low level of mechanization and thus construction itself was of poor quality. 
3. Damage had been caused to load-bearing elements of the structures during their use due to 

inadmissible changes made by residents. 
4. The predominant period of ground motion was 0.3-0.5 s with the consequent high probability of the 

resonance phenomenon arising mainly in 4-6–storey buildings. 
 
Major achievements   
In line with the observations above, the following proposals are made: 
 
1. To revise the Indian Seismic Building Codes taking into consideration analysis of the Bhuj earthquake.
2. To design in complete compliance with the requirements of the codes. 
3. To undertake regulated quality control and assurance during construction. 
4. To examine and certify building materials for mass construction. 
5. To conduct complex investigations of buildings prior to restoration and strengthening work. 
 
Rescue, Medical and Psychological Assistance to Demolition Teams and Earthquake Victims 
 
The Armenian NSSP Task Force rescuers, physicians, social scientist and psychologist provided assistance 
with search and rescue activities and participated in demolition operations. Medical assistance was 
extended to demolition teams and earthquake victims. They also investigated the social impact through 
meetings and interviews with officials, victims, and emergency managers. 
 
 

 
- Background 

The Armenian NSSP is the initiator of many UN, EU, NATO and other international and regional 
programs and projects, aimed at regional cooperation in the field of seismic safety in the Caucasus and 
other earthquake-prone regions. 

 
- Objective 
1. To provide scientific and technical expertise and multidisciplinary assistance with respect to immediate 

post-earthquake relief efforts. 
2. To gather data and information to assess the factors that contributed to the disaster, identifying 

knowledge gaps where focused efforts can contribute to seismic risk (loss) reduction in India, Armenia 
and other earthquake-prone countries. 

 
- Term/Time Frame 

Two weeks 
 
- Activities Undertaken 
1. Establishment of a temporary array of accelerographs to record strong aftershocks. 
2. Engineering assessment of soil and structural performance. 
3. Demolition of heavy damaged structures. 
4. Rescue, medical and psychological assistance. 
 
- Major achievements 
1. Six strong aftershocks of the earthquake were recorded in Ahmedabad city, and ground geotechnical 

conditions were studied. 
2. One hundred and forty buildings were inspected and tested. 
3. Unique operations were implemented jointly with the Ahmedabad fire brigade for the deconstruction 

and demolition of 14 severely affected buildings. 
4. Rescue, medical and psychological assistance was provided. 
5. Sociological studies have been carried out through talking with local people. 
 
- Contact Details 

Armenian National Survey for Seismic Protection, Yerevan, Republic of Armenia 
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Armenia 

Risk Assessment in Case of Possible Facility Failure:  
The experience of Azat Reservoir in Armenia 
 
Armenia is an entirely mountainous country with strongly featured relief. The average altitude of the 
territory is 1800 m above sea level. 
Ridges account for nearly 14,000 km2 (47%) of the territory. Some 40% of dwellings are located at an 
altitude of 1500-2000 m above sea level. The mountain areas of Armenia have a rich cultural heritage and 
are an attractive tourist destination. 
Taking into consideration that the whole territory of Armenia lies within a seismically active zone, the 
seismic hazard value is 0.2- 0.5 g (an intensity of 8-10 on the MSK scale), and that in the past the seismic 
resistance of buildings and structures has not corresponded to the real seismic hazard, it is evident that 
there is a high seismic risk level for the territory of Armenia. 
The seismic risk level of mountain areas with rugged topography increases sharply owing to seismically 
induced secondary hazards (landslides, reservoir failure, slope collapse, rock avalanches, etc) causing 
instability in slopes and rock masses. 
 
The following steps are to be performed for risk assessment:  
- reservoir site seismic hazard assessment and compilation of micro-zonation maps; 
- reservoir seismic vulnerability assessment; 
- risk evaluation of flooded areas in case of reservoir failure; 
- preparedness of local authorities and population at the reservoir site and adjacent areas. 
 
Azat reservoir is located at an altitude of 1650 m above sea level and a distance of 20 km from the capital 
city of Yerevan. General data for Azat reservoir are given below. 
- Height of dam: 77 m 
- Volume: 70 million.m3 
- Surface: 2.85 million m2 
- Date of construction: 1976 
 
Reservoir site seismic hazard assessment and micro-zonation map compilation will include: 
- earthquake catalogue and database preparation; 
- distinguishing possible earthquake sources; 
- establishing a ground strong motion attenuation model; 
- seismic hazard computation. 
 
Fault tectonics and earthquake epicenters in the area of Azat reservoir are presented in Fig. 1. 
The level of seismic vulnerability of Azat reservoir has been assessed according to the following steps: 
- estimation of parameters for regionally devastating earthquakes; 
- definition of seismic characteristics of the ground at the dam site; 
- estimation of ground acceleration at the dam site by altitude; 
- visual and instrumental inspection of filtration  
 
The dam risk is determined by the vulnerability (stability) of its construction, its filtration, the condition of 
outlets, mechanical equipment, availability of control–measuring instruments, as well as the most 
important factor, which is the size of the population in the zone of possible flooding and the possible 
property losses. 
   
Some important parameters of seismicity for the Azat reservoir are shown below. 
- Peak horizontal acceleration (foundation) share of g: 0.4 
-  Peak horizontal acceleration (dam) share of g: 0.331 
-  Leakage and suffusion: High 
- Spillway and irrigation: High 
 
Estimation of flooded areas in case of reservoir failure (collapse) is essential for risk evaluation and the 
amelioration of consequences. Special software program called "Wave2" (hereafter called The Program) 
was developed for operative estimation of the area that would be flooded by a possible failure of Azat 
reservoir and the consequences of the resulting wave. The Program allows the definition of extreme values 
of flooding parameters including the width of flooding and stream velocity as well as the arrival time for 
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the wave front, top and tail. The level of destruction of buildings and structures, bridges, roads and 
highways and industrial facilities has been estimated and relevant rescue and emergency actions have been 
planned.  
 
On the basis of data obtained by using GIS technology a map of the borders of the Azat reservoir and the 
adjacent area in case of possible flooding has been compiled (Fig. 2). 
It may clearly be seen that more than 10 settlements with a population of 90,000 would be flooded in case 
of the failure of the Azat reservoir. On the occasion of the International Day of Risk Prevention announced 
by the United Nations, the relevant state management organizations of the Republic of Armenia, together 
with national government organizations in the Ararat region, local governing bodies in cities and 
settlements of the region, and ministries, branches and establishments in Armenia, organized and 
implemented large-scale measures aimed at the protection of the population in case the dam of the Azat 
reservoir ever burst. 
 

 

      
 
 

 
 

Conclusion and Recommendations 
Azat reservoir seismic risk assessment and reduction include the following: 
- seismic microzonation map; 
- vulnerability assessment; 
- assessment of consequences; 
- actions undertaken; 
- preparedness of local people. 
 

 
- Background 

Reservoir (dam) safety is an essential component of the sustainable development of mountain areas in 
Armenia.  

 
- Objective 

Hazard and Risk Assessment in Case of Reservoir (Dam) Failure 
 
- Term/Time Frame 

Two years  
 
- Activities Undertaken 
 Estimation of losses due to flooding, and population protection 
 
- Major Achievements 

Operative estimation of losses and risk reduction in mountain area 
 
- Total Budget 

1 million US$ 
 

- Contact Details 
Alvaro Antonyan, President, Armenian National Survey for Seismic Protection, Davidashen massive 4, 
375054, Yerevan, Armenia 
Tel: 374 1 28-64-94 /fax: 374 1 36-62-80 /E-mail: president@nssp-gov.am 

Figure 1: Fault tectonics and earthquake 
around the Azat reservoir 

Figure 2: The region adjacent to the Azat 
epicenters in the reservoir adjacent case of 
possible flooding 
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 3.3.2 Bangladesh 
Bangladesh 

 

 
 
Bangladesh is a deltaic land about 144,000 km2 in area. The Himalayas are to the north and the Bay of 
Bengal to the south. Due to the concave shape of the Bangladesh coast and its peculiar geographic 
location, the weather system is complicated across the country. A tropical cyclone is a warm-core 
low-pressure system around which the air circulates in an anti-clockwise direction in the Northern 
Hemisphere. It consists of a rotating mass of warm and humid air, normally between 300 and 1500 km in 
diameter. The strongest winds, which may approach 200 knots, blow around the eye of a tropical cyclone, 
a central region of light winds and lightly clouded sky ranging from a few kilometers to over 100 km in 
diameter. 
 
Prediction of cyclonic storm in the Bay of Bengal and issuance of timely warning is the task of the Storm 
Warning Centre (National Weather Forecasting Centre) Dhaka. The cyclone information issued by the 
Storm Warning Centre (SWC) requires detection and monitoring of cyclones from formation until landfall 
and forecasting the cyclone’s future track. Modern technology has provided the means for early detection 
and constant tracking. 
The cyclone warning system is well known in Bangladesh. Warnings include the following information. 

a) Position of storm centre. 
b) Direction and rate of movement. 
c) Area likely to be affected specifying upazillas (administrative unit in Bangladesh) of the district if 

possible. 
d) Approximate time of commencement of gale winds (speed more than 32 km/h or 52 km/h). 
e) Maximum wind speed expected. 
f) Approximate height of storm surge/tide and areas likely to be affected. 

 
In order to produce a tropical cyclone warning, predictions of the following are required: 

- Tropical cyclone location and motion 
- Tropical cyclone wind field. 
- Storm surge 

Debsarma (STP Model 1994 & STEEPER Model 1998) developed one regression model and one 
steering-cum-persistence model for the track prediction of cyclones, which operates well in the Storm 
Warning Centre of Bangladesh Meteorological Department (BMD). It has been found that the upper air 
steering method plays an important role in the track prediction cyclones in the Bay of Bengal. For this 
purpose, a 200-hPa or 150-hPa level chart is carefully analyzed to obtain the circulation pattern and the 
movement of a cyclone is guided by the anti-cyclonic flow pattern at 200-hPa or 150-hPa level. 
 
As per the Standing Order of the Government, Cyclone Warning messages are issued as follows: 

a) Warning Stage: 24 hours in advance. 
b) Danger Stage: Minimum 18 hours in advance. 
c) Great Danger Stage: Minimum 10 hours in advance. 

 
 

Characteristics of Tropical Disturbances in the Bay of Bengal 
 

Stages of Disturbances Radius of 
Disturbances 

Maximum sustained wind 

Low pressure are or low - Less than or equal to 31 km/h (17 Kts) 
Well marked low - 32 km/h - 39 km/h (18 Kts - 21 Kts) 
Depression  44 km (24 NM) 40 km/h - 50 km/h (22 Kts - 27 Kts) 
Deep Depression 48 km (26 NM) 51 km/h - 60 km/h (28 Kts - 33 Kts) 
Cyclonic Storm 54 km (30 NM) 61 km/h - 88 km/h (34 Kts - 47 Kts) 
Severe Cyclonic Storm 64 km (35 NM) 89 km/h - 117 km/h (48 Kts – 63 Kts) 
Severe Cyclonic Storm with a Core of Hurricane wind 74 km (40 NM) 118 km/h-219 km/h (64 Kts–118 Kts) 
Super Cyclone 84 km (45 NM) 220 km/h or more (119 Kts or more)  

 
 

Cyclone Prediction and Forecasting, Weather Warning System and Dissemination 
Methods: The Bangladesh Perspective 
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There is a standing order for cyclones to be disseminated to all concerned Ministries, Divisions, 
Departments, and nongovernmental agencies and also to press the public to be ready to discharge their 
duties in a speedy and systematic manner to handle the situation efficiently. More frequent contact is 
maintained between BMD and Betar (radio), and television transmission hours are extended as and 
whenDanger Signals or Great Danger Signals are hoisted. The warning message dissemination system of 
SWC, the national weather forecasting centre, is as follows: 
 

Storm Warning Centre (SWC) 
Prime Minister’s Secretariat 
Bangladesh Betar (Radio) 
Bangladesh Television (BTV) 
Control Room, Ministry of Disaster Management and Relief 
Control Room, Disaster Management Bureau (DMB) 
Cyclone Preparedness Programme (CPP) 
Coastal Volunteers 
Media 
General population 
Armed Forces 
Bangladesh Navy 
Bangladesh Air Force 
Maritime and Riverine Ports 
NGOS 
Flood Forecasting and Warning Centre  
 

 
Only 5% of cyclones form in the Bay of Bengal, but loss of lives and property is about 85% of the global 
total. The cyclone of 1970 took the lives of 300,000 people but the cyclone of the same intensity of 1991 
killed 138,000 people, and the cyclones of 1997 and 1998 resulted in only 127 and 6-7 deaths respectively. 
This is a definite development in saving lives and property. 
 
Weather forecasting is difficult and will remain a challenging task. The BMD in collaboration with the 
CPP and other organizations related to disaster management will hopefully be in a position to handle 
natural disasters more efficiently and easily in the near future. 
 
 
 
 
 
 
 
 
 

 
- Background 

Bangladesh is the most disaster prone area of the world. Most of its disasters are cyclones. It sometimes 
occupies the news headlines because of its extreme weather events. 

 
- Objective 

Prediction of cyclonic storms in the Bay of Bengal and issuance of timely warnings are the main 
objectives of the Storm Warning Centre (National Weather Forecasting Centre) Dhaka. 

 
- Activities Undertaken 

Cyclone prediction, forecasting and provision of weather warning signals. 
 
- Major Achievement 

The cyclone of 1970 took the lives of 300,000 people but the cyclone of the same intensity of 1991 killed 
138,000 people, while the cyclones of 1997 and 1998 resulted in only 127 and 6-7 deaths respectively. 

 
- Contact Details 

Md. Akram Hossain, Director, Bangladesh Meteorological Department, Dhaka, Bangladesh 
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Bangladesh 

On-Going Disaster Mitigation Practices in Bangladesh 

 
In recent years, the Government of Bangladesh (GoB) has been placing increased emphasis on reduction 
of the human, economic and environmental costs of disasters, through enhancing the national capacity for 
disaster mitigation. 
The programs on disaster management in Bangladesh focus equally on structural and non-structural 
practices intended for disaster mitigation: 
 
Structural Mitigation: GoB has so far constructed 1,841 cyclone shelters and 200 flood shelters. During 
the last four decades 482 water and flood control projects have been implemented, through which flood 
protection embankments totalling about 8,200 km, drainage channels of total length 3,400 km and 9,000 
sluice gates and regulators on different rivers and canals have been constructed as safety measures against 
inundation by tidal waves, storm-surges and flooding. 
 
Non-Structural Mitigation: Non-structural mitigation practices pursued by the GoB focus on (1) 
preparedness and possibilities for action to reduce risks and losses, and (2) better coordination 
mechanisms between all actors involved (GoB, NGO and community people at the grass-roots level) 
during all phases of disaster. Such practical measures under the recently completed project: "Support for 
Disaster Management" involve the following. 
 
i) Legislation, Policy and Planning 

The Disaster Management Legislation (Act) and the Clear and Comprehensive National Policy on 
Disaster Management and National Disaster Management Plan have already been drafted and are 
now under consideration of the GoB. 
 

ii) Training and Public Awareness 
The Disaster Management Bureau (DMB) has conducted 447 training courses, workshops and 
seminars attended by government and semi-government officials of different levels, as well as 
various stakeholders. In addition, the DMB has developed Disaster Management training modules 
and has supported the arrangement of disaster management training workshops. 
 

iii) Institutional Arrangements 
The GoB has taken a number of significant steps for building up institutional arrangements from 
national to union levels for effective and systematic disaster management. 

1. Naming of the Ministry of Relief and Rehabilitation as the Ministry of Disaster Management & 
Relief (MDMR) 

2. Establishment of Disaster Management Bureau (DMB) in 1993 
3. Establishment of Council and Committees at the national, district, upazilla and union levels 
4. Establishment of Emergency Operations Centre (EOC) 

 
iv) Warning Systems 

In Bangladesh there are two warning systems: flood warning and cyclone warning. 
 

Flood Warning System:  
Flood warning has been in a state of continuous development since 1972. There was a significant 
improvement in the Flood Forecasting and Warning system (FFWS) with the introduction of the 
hydrodynamic super model MIKE 11 and an increase in the number of real-time monitoring stations 
to 30. With such modernization, FFWS yielded a successful result during the devastating flood of 
1998. 

 
Cyclone Warning System: The existing cyclone warning has two signal numbers inherited from 
British India. In line with growing need, the warning signals were simplified and made specific and 
easily understandable in June 2002. The modified system is now under consideration by the GoB. 
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v) Local Disaster Action Plans 
The Disaster Management Bureau (DMB) drafted a model action plan at local levels. It was 
modified after discussion at a workshop attended by eminent experts involved in disaster-related 
activities. Based on that, the DMB has been able to finalize the Local Disaster Action Plan (LDAP) 
with the help of national consultants. The main purpose of the LDAP is to mobilize local 
communities in the most disaster-prone areas to increase their own capacities to cope with and 
recover from a disaster. 

 
Coordination Mechanisms: 
The high-powered National Disaster Management Council (NDMC) and Inter-Ministerial Disaster 
Management Coordination Committee (IMDMCC) meet twice and four times a year respectively. While 
the NDMC formulates and reviews disaster management policies and issues directives to all concerned, 
the IMDMCC plays the key role in implementing the directives maintaining inter-ministerial coordination, 
supervising the services of the Armed Forces as well as NGOs working in the field of disaster 
management. 
 
CDMP: A Vision for the future 
In mid 1999 the GoB, together with UNDP and other development partners, agreed to address the issue of 
risk reduction in a more comprehensive programmatic approach. As agreed, the Comprehensive Disaster 
Management Program (CDMP) is being formulated and nearly in its final stage. 
 
 
 
 
 
 
 

 
 
- Background 

The achievement of villagers' collaboration and participation 
Bangladesh is one of the world’s most disaster-prone countries, suffering frequently from natural 
disasters such as cyclones and associated storm-surges, floods, droughts, tornadoes, river-bank erosions 
and earthquakes. These disasters continue to have a major impact on society. 

 
- Objective 
To prepare ourselves for major growth and development in Asia with minimal risk from disasters, and to 
make our communities and our nationals safer than ever before. 

 
- Term/Time Frame 

After the war of liberation in 1971. 
 
- Activities Undertaken 

 
Structural Mitigation: 

Constructed shelters, flood protection embankments, drainage channels, sluice gates and regulators on 
rivers. 

 
Non-Structural Mitigation 

i) Legislation, Policy and Planning 
ii) Training and Public Awareness 
iii) Institutional Arrangements 
iv) Warning Systems 
v) Local Disaster Action Plans 

 
Formulated a set of mechanisms for Council and Committees from national down to grass-root levels. 

 
- Contact Details 

Ministry of Disaster Management & Relief, Government of People's Republic of Bangladesh 
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3.3.3 China 
China 

Brief Working Instructions for the Typhoon Rananim Emergency in China 

Successful experience  
 
Although typhoon no. 14 (Rananim) had strong winds, a wide area of rainfall and highly destructive 
power, damage was controlled under the lead of the Central Party Committee and the State Council. Under 
the command of the Provincial Party committee of Zhejiang and the Government of Zhejiang Province, 
and with the guidance and support of such departments as State Flood Control and Drought Relief 
Headquarters, Ministry of Civil Affairs, Ministry of Finance, China Meteorological Administration, etc., 
the emergency preplan was rapidly put into effect. A variety of emergency measures were actively 
implemented and losses were reduced as far as possible through the joint efforts of all levels of government 
the people, and the army and police officers in the stricken area. All cadres regarded the security of 
people's lives as the consistent starting point and most important factor in their work. The successful 
experience of dealing with typhoon No. 14 can be summed up as follows. 
 
1. The Central Party Committee, the State Council, the Provincial Party Committee of Zhejiang, and the 

Zhejiang Government paid close attention to the situation and implemented resolute policies and 
commands. 

2. "People first" was stressed, and ensuring the security of people's lives was taken as the starting point 
and most important factor for the work. 

3. A concrete command system for the emergency and prediction systems has been set up. 
4. General knowledge of how to protect against typhoons was disseminated, improving the general 

people's consciousness of taking precautions against natural calamities. 
 

  

 
1. Disaster introduction  
 
On August 12-13 2004, strong typhoon no.14 (Rananim) struck Zhejiang, the largest typhoon to make 
landfall in our country since 1956. Its winds were powerful. The maximum wind speed in the centre was 
up to 45 m/s (a storm force of over 12) when the typhoon made landfall, and the maximum gusting wind 
speed was up to 58.7 m/s, in addition to intense rain. From 8 o'clock on the 11th to 8 o'clock of the 14th, 
there were 36 localities where rainfall exceeded 300 mm, with 916 mm in one location, the highest rainfall 
ever recorded in Zhejiang Province. The area that experienced precipitation of more than 100 mm extended 
over 44, 000 km2, accounting for 44% of the whole land area of the province. This typhoon caused more 
than 60,000 houses to collapse. Some buildings were blown down and the top stories of many were 
destroyed. 
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2. Main measurements 
 
Before, among and after typhoon no. 14, the relevant ministries and commissions of the State Council, 
Zhejiang Province, Wenzhou, Yongjia county, and Hesheng town carried out the following tasks: 

 Preparation for Emergency 
1. Preplan preparation 

The central government, Zhejiang province, Wenzhou city, Yongjia county and Hesheng town had 
prepared an emergency preplan  

2. Funds, goods and materials were prepared  
3. Technology guarantee 

A three-dimensional monitoring system for policy-making was put in place, composed of automatic 
weather stations on the ground and a meteorological information service system. 

4. Measurements for reducing natural disasters and taking precautions against natural calamities: 
(1) Training for reducing natural disasters and taking precautions against natural calamities;  
(2) The early implementation of measures for taking precautions against natural calamities. 

 Pre-warning prediction 
 Emergency response 
 Rehabilitation and rebuilding 

Rehabilitation and rebuilding should be implemented through three main aspects:  
1. Arrangements for rehabilitation and rebuilding;  
2. Guidance for rehabilitation and rebuilding;  
3. Supply of funds. 
 

3. Achievements and experience 
 

 Ability to make emergency decisions: 
1. Scientific decisions; 
2. Timely and resolute decisions;  
3. Effective decisions. 

 Ability to implement emergency support: 
1. The emergency preplan;  
2. Preparation of funds, goods and materials;  
3. Irrigation works and facilities;  
4. Technological guarantee.  

 Ability for pre-warning and prediction  
In line with early warnings received from the meteorological department, all levels of government 
should organize conferences to study, dispose and implement different measures to combat natural 
disasters on the principles of early planning, early deployment and early action. 

 Ability for on-site deployment 
When dealing with typhoon no. 14, emphasis was placed on the role of the county government, town 
government and villages in handling the emergency, with the guidance and support of higher 
government and relevant departments. The three aspects stressed were mainly: (1) Organization and 
guidance, (2) reaction speed, and (3) cooperation. 

 
 

 
 
- Total Budget 
 

 Types of funding Amount of funds 
Sizeable allowance for natural calamities 2.2 billion CNY Central 

government Sizeable flood prevention funds 0.5 billion CNY 
Zhejiang 
province 

Expenses for preparing for local natural 
calamities 

20 million CNY 

Wenzhou city Budget for providing disaster relief 6 million CNY 
Expenses for preparing for local natural 
calamities 

1 CNY per people in 
Yongjia city 

Yongjia 
county 

Flood prevention funds 400,000 CNY 
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 3.3.4 Indonesia 
Indonesia 

Development of Eco-Bio-Engineering Mitigation System:  
An Eco-Geological Approach towards Community-Based Prevention of 
Rain-Induced Landslides in Java  
 
The mountains that cover about 70 % of the island of Java, geological conditions and high precipitation 
make Java highly susceptible to landslides. Their occurrence, however, has dramatically increased within 
the last three years mainly as the result of urbanization and deforestation. 
 
Integrated Approach for Landslide Mitigation 
Most of the vulnerable areas in Indonesia are rural area. Consequently, a low-cost, simple system is 
required in the light of the socio-economic conditions of these areas. An eco-geological approach with 
respect to a community-based system of slope management is therefore preferred. 
 
a. Role of vegetation 

Some previous investigations show that vegetation on slopes can effectively control the slope 
hydrology and stability. The vegetation cover on slopes significantly affects the rate of rain infiltration 
and rise in the groundwater table as well as improvement of soil/rock shear strength on slopes. 
Wilkinson et al. (1988) and Wilkinson (2000) found that in hydrological terms, vegetation affects the 
slope hydrology and slope stability through three mechanisms depending on the type of vegetation, as 
illustrated below. Dense stands of trees can significantly reduce the effective rainfall infiltration owing 
to interception, evapo-transpiration and root water uptake. Accordingly, the capacity of free water both 
as runoff on the slope surface as well as infiltrated water in the soil pores can be reduced, and thus the 
occurrence of floods and landslides can both be minimized. 
Meanwhile in mechanical terms, both root reinforcement and vegetation surcharge significantly affect 
slope stability (Wilkinson, 2000). Deep penetration of root stands into hard rocks beneath the loose soil 
provides crucial additional support to the soil cohesion, and thus increases the soil shear strength 
against sliding. 

 

 
Schematic model of slope hydrodynamic and slope stability simulation. 
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b. Proposed bioengineering management 

The suggested type of vegetation for both controlling hydrological conditions and maintaining slope 
stability is local trees, which are not too heavy but have quite deep roots. The pattern and space of tree 
plantations should also be arranged to reduce excessive weight that may also drive soil movement. At 
least a 10-m distance between tree stands is suggested. Grass or low vegetation can therefore be 
planted between trees. 
A numerical approach is very useful in analyzing complex slope-stability problems in hydrologically 
sensitive areas with respect to the design of vegetation plantation. Such analysis, applying the 
Combined Hydrological and Stability Model (CHASM) developed by Wilkinson et al. (1998), is 
currently being undertaken to develop the most appropriate design for several models of slopes in 
Central Java. 

 
c. Role of social management 

All the bioengineering designs proposed above may not be effectively implemented in areas subject to 
landslides in the absence of a rigorous assessment of the social conditions of the community in 
vulnerable areas and their surroundings. Improving the willingness of community to protect its own 
susceptible area is necessary. Most communities consist of farmers or people living in an agricultural 
environment. Introducing vegetative measures to maintain the sustainability of hydrological regimes in 
their environment is therefore highly appropriate.  

 
Conclusion 
 
Considering the socio-economical conditions of landslide susceptible areas in Indonesia, a low-cost but 
effective and simple system is required to minimize the occurrence of landslides. Integrated water-resource 
management with respect to community -based slope management is accordingly proposed. The 
communities’ understanding on the importance of vegetation for environmental protection against 
landslides is crucial for indirectly reducing the rate of deforestation and thus in empowering the community 
to minimize landslide disasters. 
 
 
 
 
 
 
 
 
 
 
 

 
 
- Background 

The mountains that cover about 70 % of the island of Java, geological conditions and high precipitation 
make Java highly susceptible to landslides. Their occurrence, however, has dramatically increased within 
the last three years mainly as the result of urbanization and deforestation. 

 
- Objective 

To prevent or minimize the occurrence of landslides by developing an appropriate management system and to 
reduce serious socio-economic damage. 

 
- Term/Time Frame 

The project is now in progress. 
 
- Activities Undertaken 

Analysis of complex slope stability problems in hydrologically sensitive areas is currently being undertaken by 
applying the Combined Hydrological and Stability Model (CHASM). 

 
- Contact Details 

Dwikorita Karnawati  
Dept. of Geological Engineering, Gadjah Mada University, Indonesia 
 



Total Disaster Risk Management - Good Practices -                                        Chapter 3 
 

  
                                                               Asian Disaster Reduction Center 76

 3.3.5 Lao PDR 
Lao PDR 

Empowering the Community for Disaster Risk Reduction through  
a Community-Based Disaster Management Project in Champasack District, 
Champasack Province, Lao PDR 
Background 
 
Champasack district in Champasack province is located about 70 km south of the capital Pakse in a tract of 
land between the Mekong river and the Thai border in the southern part of Lao PDR. Champasack district 
covers 800 km2 and is home to over 50,000 people. The majority of the population of the district consists 
of lowland Laos. Every few years the eastern half of the district is inundated with destructive flooding 
while the western half suffers short periods of drought and flash flooding. Apart from a community 
development project started by World Vision Laos in 1998, the needs of these communities have been 
largely ignored as disaster risks are seen as small-scale annual events.  
 
The National Disaster Management Office and the Ministry of Labour and Social Welfare, in conjunction 
with World Vision Laos, implemented a three-year project funded by AusAID entitled “Champasack 
Community Based Disaster Management (CBDM)” between April 2001 and March 2004. 
 
The Champasack CBDM project was designed to meet the distinct but related needs of people living in the 
two regions of Mekong and Nongtae. The project sought to introduce a new approach to assist people to 
learn to live with disaster risk and mitigate the effects of flooding while at the same time maximizing flood 
benefits. It required a socio-economic rather than a physical view of disaster risks. This approach regards 
flood and drought as risk factors whose effects can be exacerbated by inappropriate human activities and 
responses. The project sought to help people realize that they are not helpless victims of hazards and that 
by adapting their behavior they can reduce the disaster risks. 
 
Project Objectives: 

- Develop and promote environmentally and socially appropriate early warning systems and 
community awareness of disaster risks and response options. 

- Promote agriculture production practices that are more appropriate to the local environment and 
will improve security at the family and village level. 

 
The project used a participatory approach to build sustainable institutional capability of provincial and 
district level government agencies to assist villages to develop community-owned organizations, systems 
and processes to mitigate, prepare for, respond to and recover from the effects of drought and floods. It had 
three significant program outputs. 

- Early warning and response capacity were enhanced. 
- A system of small rain catchment weirs was constructed.   
- Diversified flood- and drought-resilient agricultural practices were established. 

 
Activities Undertaken and Major Achievements 
 
1. Training 
 
A total of 4856 individuals from 39 villages directly benefited from training. Of these, 2,136 were male 
and 2,182 female. The target beneficiaries comprised hydrology officials, members of Village Disaster 
Protection Units, regional, district and provincial-level government officials from departments of 
education, health, agriculture, planning, labour and social welfare and Lao women’s union members, 
teachers, students, village health workers, and farmers. The training covered skills development in the 
areas of early warning, preparedness and risk reduction from the community to district-level, such as 
measurement of precipitation, water level gauging/recording, early warning, participatory hazard and 
vulnerability mapping, preparedness planning, community-based first aid, community-based disaster 
management, weir management and dry season cultivation. 
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2. Raising Awareness 
 
The work of raising awareness focused on school children and villagers. The VDPUs conducted 
village-level awareness activities in some cases. A total of 3904 individuals, including school children and 
villagers, benefited from interventions to raise awareness. The topics covered included flood and drought 
risks, protective actions for these two hazards and water and land-use planning. 
 
3. Group Formation 
 
The project established groups at the village level in order to enhance the preparedness capacity of the 
communities and enable them to reduce risks of food insecurity. The groups formed in this regard were: 

- Village Disaster Protection Unit; 
- Farmers’ Group; 
- Weir Management Committee; 
- Village Health Workers. 

 

     
PLA Data collection 

 

 

Capacity and vulnerability mapping 
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4. Infrastructure Development/Weir Construction 
 
Weirs have been constructed in three villages out of four. They have allowed people to carry out 
small-scale dry season cultivation and support their livelihoods, either by consuming the produce directly 
or through its sale. 
 

 
Weir constructed for villages in drought zone 

 
 
5. Mapping 
 
Each village has a Hazard Map, which is kept in the village temple (Wat), except for Phanoneua village, 
where it is kept in the village head’s house. The map provides information on hazards, low-lying areas, 
vulnerable families and resources to cope with disaster risks.  
 
 
Major Achievements 
The project has achieved its objectives in the Mekong region. These included the establishment of socially 
appropriate early warning systems and increased awareness of risks. An integrated and effective early 
warning system is in place. The system comprises gauging of water levels and recording by hydrology 
stations, issuance of warning information to radio and television stations, receiving information by the 
Village Disaster Protection Unit (VDPVs) and the issuance of warnings to villagers by the VDPUs. The 
VDPUs would then organize community level evacuations, if required. Communities provide information 
to the district about risks and vulnerabilities. The district authorities collect information on rainfall and 
water levels in the rivers and pass it on to the provincial authorities.  
 
The achievement of the objective of raising awareness of disaster risks has been partially achieved in some 
villages, while in others it has been achieved fully. The people who have benefited from the process of 
raising awareness on disaster risks include the VDPU leadership, members of farmer’s groups, school 
children and teachers. 
 

 
- Total Budget 

US$420,000 
 
- Contact Details 

Kindavong Luangraz, Project Coordinator in NDMO 
Ministry of Labour and Social Welfare, National Disaster Management Office 
Tel:  856 21 219 450; Fax: 856 21 213 287;252685; Mobile: 856 20 5654494 
Email: ndmo@laoprd.com;  khaikham_3@hotmail.com  
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 3.3.6 Malaysia 
Malaysia 

Mitigation and Management of Flood Disasters in Malaysia  

 
The most severe climate-related natural disasters in Malaysia are monsoon floods and flash floods. These 
floods are common hydrological phenomena in Malaysia, on average affecting an area of 29,000 km2, 
more than 4.82 million people (22% of the population) and inflicting annual damage of RM 915 million. 
 
Flood Mitigation Policy and Strategy 
Structural measures consist of controlling flood flows, whereas non-structural measures such as land 
conservation regulate human activities to mitigate the impact of flooding. Another indispensable 
non-structural measure is the adoption of a flood forecasting and warning system. With this in mind, 
policy guidelines for implementing flood mitigation measures will include the following: 

(1) Implementation of structural flood mitigation in terms of engineering and socio- economic 
environment, 

(2) Implementation of complementary non-structural measures, 
(3) Implementation of non-engineering measures where there is no engineering solution, and 
(4) Continuation on strengthening flood forecasting and warning systems. 

 
Flood Mitigation and Management 
In 1982 the government conducted a National Water Resources Study on structural and non-structural 
measures for flood mitigation and management. Subsequently, a number of flood mitigation projects were 
completed, such as canalization of rivers, raising river embankments and multi-purpose dams. 
The financial involvement for such projects was increased in Malaysia’s five yearly development 
allocations. Such escalating expenditures require the government to be more proactive in finding ways and 
means to address the flood problems in a holistic manner. Government machinery allows the Economic 
Planning Unit of the Prime Minister’s Department to coordinate all aspects of planning, design and 
implementation of water resources in the country. 
 
Flood Disaster Relief and Preparedness Machinery 
After the disastrous flood of 1971, the National Disasters and Relief Committee was formed to be 
responsible for planning, coordinating and supervising relief operations during floods. Most of the 
committee members are governmental departments/agencies and social organizations that are able to 
provide shelter, rescue, food and medical supplies. Through the nationwide State Security Committee, 
police, the armed forces, social and welfare departments and various voluntary organizations, the task of 
rescuing and evacuation of flood victims to predetermined relief centers could be organized effectively. 
 
Flood Forecasting and Warning System 
To date, the following infrastructures for flood forecasting and warning systems have been installed: 

- 233 telemetric rainfall stations; 
- 190 telemetric water level stations; 
- 256 manual stick gauges; 
- 84 flood warning boards; 
- 217 flood sirens; 
- real-time flood forecasting and warning systems in nine river basins. 

 
The Department of Irrigation and Drainage Malaysia (DID), responsible for providing flood forecasting 
and warning service to the public, has established an Internet-based National Flood Monitoring System 
known as Infobanjir (http://infobanjir.moa.my), via which rainfall and water level data can be collected for 
the whole country. 
The government has been working closely with the Canadian government to establish the GEOREX 
Monsoon Flood System for the Kelantan River Basin, a flood monitoring system integrating remote 
sensing, hydrological model and geographical information systems (GIS). 
This system allows the merging of hydrological data, such as river water levels and potential flooded 
areas, with geographical data on demography and transportation infrastructure.  
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Urban Stormwater Management 
Flash floods from intense thunderstorms are becoming very common phenomena, especially in urban 
areas. Under a program of the Asian Development Bank, a flood forecasting and warning system known 
as Flood Watch has been established as a powerful forecasting and warning tool with GIS. 

 
[Outline of Kuala Lumpur Flood Watch System] 

 
Recently, an Urban Stormwater Management Manual for Malaysia (MSMA) has been introduced to 
contribute to flood mitigation in urban areas. The MSMA was formulated by incorporating best practices 
for stormwater control measures such as runoff quantity and quality controls. 
 
 

 
- Background 
 Malaysia is directly influenced by the abundant rainfall brought by the Asian monsoon, which causes a 

number of floods and flash floods. 
 
- Objective 

To formulate a holistic, integrated and sustainable framework for the management of rivers in the 
country. 

 
- Term/Time Frame 

Since 1982 when the National Water Resources Study was conducted. 
 
- Activities Undertaken 

1. National Water Resources Study; 
2. Development of infrastructures for flood forecasting and warning systems; 
3. “Infobanjir” (National Flood Monitoring System); 
4. “Flood Watch” (a flood forecasting and warning system); 
5. Urban Stormwater Management Manual for Malaysia (MSMA). 

 
- Total Budget 

Malaysia’s five-yearly development allocations for design and construction of flood mitigation projects 
account for RM700 million (1991-1995), RM940 million (1996-2000) and RM1.6 billion (2001-2005). 

 
- Contact Details 

Hj. Hosni bin Bardan, Deputy Director General II, Department of Irrigation and Drainage, Malaysia 
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 3.3.7 Philippines 
Philippines 

Negros Occidental Provincial Disaster Coordinating Council and the Creation of 
the Provincial Disaster Management Team (PDMT)  
 
Negros Occidental, one of the six provinces in the 
Western Visayas region, is located in the northwest 
portion of Negros Island, the fourth biggest island in 
the Philippine Archipelago.  
The province is composed of 13 cities and 19 
municipalities, 661 barangays (villages) and seven 
political districts.  With an estimated population of 
2,565,723 (2002 census), it is the fourth most 
populous province in the country.  
Negros Occidental perenially faces eight major types 
of hazards, of which 75% are natural and about 25% 
man-made, consisting of typhoons, floods, El Niño, 
earthquakes (tectonic), landslides, volcanic eruptions, 
fires, vehicular accidents and illnesses due to 
pollution. 
To address these hazards and disasters, the local 
government established the Negros Occidental  
Provincial Management Team on July 7, 2001, with the task of managing, administering and maintaining 
the Provincial Disaster Management Team Office (PDMTO) and the Provincial Disaster Coordination 
Council (PDCC) Operation Center. In addition, it serves as head of the Secretariat and as the Quick 
Response Unit of the Provincial Disaster Coordinating Council. 
 
The Negros Occidental PDMT undertakes the following tasks: 
 

 Quick near real-time monitoring and reporting of incidents. 
 Quick and rapid damage assessment and needs-analysis validation. 
 Quick response support to the City or Municipal Disaster Coordinating Council in the affected area 

through coordination, specifically through Communication and Warning, Search and 
Rescue/Recovery and Engineering assistance/services. 

 Medical and Transport Support. 
 Security and other services. 
 Conduct of Hazards Assessment Vulnerability and Risk Analysis in coordination with lower 

Disaster Coordination Councils (DCCs). 
 Preparation and consolidation of specific hazards, vulnerability and risk mapping of all provinces. 
 Updating province disaster preparedness, action and contingency plans; 
 Coordination with the Negros Rescue Federation in Managing and Supervising the different rescue 

groups. 
 Other activities at the instructions of the Chairman. 

 
From July 2001 to December 2003, the PDMT has accomplished the following tasks: 
 
1) Dissemination of a total of 913 Weather Information reports to the different stakeholders, as floods 

and typhoons are the major hazards that affect the province. 
2) Organization of a total of 51 rescue groups throughout the province. These rescue groups are 

responders during calamities or emergencies in their respective areas. 
3) Being named Best Provincial Disaster Coordinating Council for three consecutive years (2002-2004), 

having consistently maintained excellence in disaster management by pursuing programs within the 

Negros Occidental 
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frameworks of multi-sectoral participation and self-reliance that contributed immensely to the safety 
and welfare of the provinces’ constituents. This earned for the province the much coveted Hall of 
Fame Award. 

 

 

Negros Rescue Federation safety equipment 
 
The PDCC, through the leadership of its local chief executive, Governor Joseph G. Marañon, has 
institutionalized structures and mechanisms for effective disaster management, such as the organization of 
the Provincial  Disaster Management Team and 37 Rescue Groups operating all over the province.  He 
has also given continuous support to capacity-building programs for effective disaster response and 
donated 2.6 million pesos for the construction of an annex building for the Negros Public Safety 
Academy, an NGO partner training institution that is the first of its kind in the country. 

 
 
- Term/Time Frame 
 July 7, 2001 -  

 
- Total Budget 
 Fund Support and maintenance of the PDMT office is taken from the budget of the Governor’s Office, 

while funding for Disaster Operations is taken from the Local Calamity Fund reserve (which comprises 
5% of the annual provincial government’s budget). 

 
- Contact Details 

Elma C Aldea, MNSA, MHA. Administrator, Office Defense and Executive Officer, National Disaster 
Coordinating Council 
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Philippines 

Funding Disaster Management in the Philippines 

Background 
 
The Philippine archipelago is located on the western rim of the Pacific Ocean, a very active part of the 
Earth characterized by an ocean-encircling belt of active volcanoes and earthquake generators or fault 
lines. Because of this, the country regularly experiences disasters such as earthquakes, typhoons, 
landslides, and other complex emergencies including forms of man-made emergency such as fires. 
 
Legal Basis and Organization 
 
In order to strengthen capacity for disaster control in the Philippines and to establish a national program 
on community disaster preparedness, NDCC was constituted on June 11, 1978. NDCC serves as the 
highest policy making, coordinating and supervising body at the national level for disaster management in 
the country and assists the president on the implementation of national disaster preparedness and 
management plans. 
 
The NDCC is composed of eighteen line departments/agencies including national defense, public works 
and highways, transportation and communication, social welfare and development, agriculture, education, 
labor and employment, justice, trade and industry, interior and local government, health, environment and 
natural resources, and budget and management at the national level. At the regional level, the Regional 
Disaster Coordinating Council (RDCC) has the task of coordinating the activities of national government 
agencies with local government units. This is also to ensure that the government will be able to effectively 
address the needs of even the farthest areas of the country in the fastest possible time during calamities 
and disasters. 
 
Funding for Disasters 
 
One basic source of funding that can be utilized in the occurrence of disasters is the National Calamity 
Fund. This is a lump-sum amount included in the annual budget of the national government. Releases 
from the fund are made directly to the appropriate implementing departments or agencies and/or local 
government units in accordance with the recommendation of the NDCC and upon approval of the 
president of the Philippines. 
 
To respond immediately to an emergency or disaster, 25% of the National Calamity Fund is released to 
lead departments such as the social welfare and development, public works and highways and national 
defense departments as a Quick Response Fund. The amount is a stand-by fund which shall be utilized in 
times of calamities and is intended primarily to provide relief and rehabilitation to calamity-affected 
communities and areas and to normalize as quickly as possible the situation and living conditions of the 
people in such communities and areas. 
 
Another source of funding is the local government calamity fund set aside by local government units 
(LGUs) from their annual local budgets. This amount is a mandatory budgetary item equivalent to 5% of 
the estimated income of LGUs from regular sources.  
 
Disaster Management 
 
There are four stages of the cycle of disaster management: mitigation, preparedness, rehabilitation and 
response. 
 
Mitigation refers to measures aimed at minimizing the impact of a natural or man-made disaster on a nation or 
community in terms of casualties and damages, such as the conduct of surveys and inspection of public and 
private infrastructures for their safe occupancy. In the locality, officials encourage the structural soundness of 
all forms of construction through strict compliance with the National Building Code and the Fire Safety Code. 
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Preparedness includes pre-disaster actions and measures undertaken to avert or minimize loss of life and 
property, such as, but not limited to, community organizing, training, planning, equipping, stockpiling, 
hazard mapping and public information and education initiatives.  
 
Rehabilitation, on the other hand, refers to activities where the affected communities or areas receive 
financial or immediate basic provisions, in terms of food, shelter, clothing, medicines, etc and temporary 
restoration of structures in place of those damaged and devastated. In the Philippines, this is spearheaded 
by the DSWD, DPWH and the DND Engineering Brigade, among others.  
 
Disaster responses are inter-agency concerted efforts, whether public or private, to provide emergency 
assistance or relief to persons who are victims of disasters or calamities, and in the restoration of essential 
public activities and facilities. Consequence Management is the core activity under this phase.  
 

risk assessments, plans,risk assessments, plans,
arrangements, training arrangements, training 
& exercises& exercises

disaster / disaster / 
emergencyemergency

situation situation 
stabilizedstabilized

no longer direct threat to no longer direct threat to 
life/safety and propertylife/safety and property

““healing”, healing”, 
repair, repair, 
reconstruction reconstruction 
& recovery& recovery

mostly mostly 
back to back to 
normalnormal

hazard/risk hazard/risk 
analysisanalysis

reduce risk, reduce risk, 
vulnerability vulnerability 
& hazard& hazard

vulnerability vulnerability 
reducedreduced

 
Cycle of the Disaster Management 

 
Application of Disaster Management: The 1991 Eruption of Mt. Pinatubo in Zambales 
 
This eruption is considered to have been the biggest in the world during the past eighty years. Nine billion 
cubic meters of volcanic materials were expelled, of which three billion cubic meters dispersed as ash fall 
and six billion cubic meters were deposited on the mountainside to flow down as lahar from 1992 onward. 
To respond immediately to the eruption of Mt. Pinatubo, the Task Force Mt. Pinatubo, an inter-agency 
body, was constituted under Republic Act No.7637. A long-term rehabilitation plan was also established. 
The national government appropriated the total amount of P10.0 billion, which was released over a period 
of three years from 1993 to 1995. After the commission was terminated on December 31, 2000, it reported 
the utilization of P10.0 billion for the following programs: Infrastructure, P5.0 billion; Resettlement, 
P2.912 billion; Livelihood, P1.170 billion; Social Services, P715.558 million; and P201.397 million for 
other programs. 
 
Conclusion 
 
In a disaster-prone country like the Philippines, it is imperative to promote efforts and responses from all 
sectors both at the national and local levels for an effective and efficient disaster management system. 
 
There is little or nothing that can be done to prevent the incidence of extreme climate conditions and 
natural calamities. There is also no sure way of preventing the occurrence of man-made disasters. 
However, we can build and enhance our capability to address these unfortunate catastrophes and 
emergencies through effective disaster management systems. 
 

 
 
- Contact Details 

Director Carmencita N. Delantar 
Regional Operations and Coordination Service, Department of Budget and Management 
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 3.3.8 Singapore 
Singapore 

Disaster Management in a City State 

Introduction 
 
Singapore is a small city-state with a population of about 4.2 million people, 80% of whom live in 
high-rise buildings. Geographically, Singapore is located just outside the ‘Pacific Rim of Fire’ and is thus 
spared from the ravages and destruction caused by natural phenomena such as earthquakes and volcanic 
eruptions. However, being highly urbanized, Singapore’s main challenges are man-made and 
technology-based disasters. Examples of major incidents are the collapse of the six-storey Hotel New 
World in 1986 and the SARS crisis in 2003. The two best practices that will be shared in this paper are 
Singapore’s disaster response system and the experience of managing the SARS crisis. 
 
Section 1: Disaster Response System 
 
In Singapore, the lead agency for disaster response is the Singapore Civil Defense Force (SCDF). It has a 
workforce of about 5,100 staff and operates on a three-tier command structure, consisting of HQ SCDF 
commanding four territorial Civil Defense Divisions (CDD). The CDDs command 14 fire stations, which 
provide the resources for incident management on the ground. Satellite Fire Posts (SFPs) have also been 
established for fire fighting and emergency response, to bridge any operational gaps, thus enabling faster 
response to incident sites whenever incidents occur. The SFPs, unlike Fire Stations, were built into 
existing buildings and infrastructure. The advantage of these SFPs is that they can be relocated quickly and 
at a low cost when the need arises. To date, the SCDF has established 22 SFPs within the community 
heartlands and residential districts. In addition, the SCDF also operates two training institutions, namely 
the Basic Rescue Training Centre (BRTC) and the Civil Defense Academy (CDA). The latter is a 
purpose-built training academy, equipped with a wide range of training facilities. The CDA is dedicated to 
equipping not only SCDF officers, but also the international community with the knowledge and skills to 
protect and save lives and property. 
 
 

 
Regular exercises conducted to test the joint multi-agency response  

and validate the Ops CE plan. 
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The SCDF has a sound and well developed disaster response framework. In the event of any major 
disaster, the SCDF will activate the national response plan code-named the Operations Civil Emergency 
(Ops CE) Plan, which outlines the work of the SCDF and all the Related Agencies (RAs) in the 
management of an incident. Under this plan, the SCDF as the Incident Manager (IM) is in overall charge 
of multi-agency response. The IM directs and coordinates all the agencies' ground response forces through 
the Joint Planning Staff (JPS, consisting of representatives from all agencies) who support the IM with 
specialist advice for planning and mitigation of the incident. The Ops CE Plan is exercised according to 
various scenarios, such as oil refinery fires, air crashes, fires in high-rise buildings and building collapses. 
 
Such exercises are conducted regularly on an annual basis to ensure that all agencies involved are familiar 
with their roles and function and to validate the capabilities for incident management. 
 
Singapore also has a response plan for international disasters. Under this plan, the SCDF has a rotating 
Overseas Rescue Contingent on standby at all times, ready at two hours’ notice to render assistance. This 
Contingent was deployed in several regional incidents such as the Baguio City earthquake in Philippines 
(1990), Kuala Lumpur 12-storey condominium collapse (1993) and the Taiwan earthquake (1999).  
 
Section 2: Managing the SARS Crisis 
 
The SARS Crisis was an important episode in 2003, testing Singapore’s ability to respond to the outbreak 
of a communicable disease. In managing the SARS Crisis, the Ministry of Health (MOH) in Singapore had 
a strong and clear response framework. It has implemented measures to strengthen Singapore’s ability to 
detect new cases early and to respond effectively to contain new clusters in a SARS outbreak. 
 
The SARS response framework provides a clear command structure for decision making. At the 
Operations level, the Ministry of Health Operations Group (MOH Ops Group), the operational arm of the 
MOH, is responsible for the planning, crisis management and co-ordination of health services and 
operations during peacetime. It commands and controls all medical resources during a crisis and serves as 
the main operational linkage between the MOH and all healthcare providers. Moreover, it is responsible 
for prevention and control of major communicable disease outbreaks including bio-terrorism events. It is 
the nerve centre for all decision-making and early-warning capabilities. With links to related agencies, the 
Group has both surveillance and response capabilities. 
 
In addition, a three-pronged strategy of prevention, early detection and effective response was adopted in 
the management of the SARS crisis. This contained and eventually eradicated SARS during the last 
outbreak. By maintaining a high level of vigilance in the high-risk areas and a high level of preparedness 
to step up all the containment measures, Singapore is ready to meet any possible SARS resurgence. The 
sudden attack of SARS showed how Singapore managed to successfully isolate and eventually eliminate 
the virus. Furthermore, Singapore through its research and experience has shared invaluable lessons learnt 
and information with the worldwide community. Thanks to good management and use of information and 
response plans, Singapore remains our safe and secure home.  
 
Conclusion 
 
Singapore’s primary responsibilities for disaster management have evolved over time in response to the 
changing needs of Singapore. These disaster management capabilities will be constantly reviewed in order 
to keep them relevant and effective in the face of changing threats, risks and the global environment. 
 
 
 
 
 
 
 
 

 
 
- Contact Details 

Albert Seow, Singapore Civil Defence Force, Singapore 
Wong Soon Lee, Ministry of Health, Singapore 
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3.3.9 Thailand 
Thailand 

Creation of Awareness among Villagers and Mobilization of their Participation in 
Thailand 
 
The village of Mae Kampong, is situated in Chiang Mai, the northernmost province of Thailand. The 
village is set among mountains and surrounded by virgin tropical forest, which is the main source of many 
rivers there. Most of the 421 villagers or 146 households build their houses on the steep side of the 
mountain and earn their income by cultivating native Thai tea and coffee. The geographic condition and 
situation of the settlement offer both advantages and disadvantages to villagers. The advantages lie in the 
fertile land favorable for crop cultivation, and the tranquility and beauty of its natural surroundings. 
Disadvantages, on the other hand, are the villagers’ vulnerability to water-related disasters such as flash 
floods and landslides, and difficulty of access when natural disasters occur. The Disaster Prevention and 
Mitigation Chiang Mai Province Office has been well aware of these disadvantages, particularly villagers' 
vulnerability and difficulty of access. The Office has attempted to reduce the risk and losses of lives and 
property. At the same time, they have realized that it would be never achieved without the villagers’ 
awareness and their commitment. The activities that have been implemented to prevent the hazard are as 
follows. 
 
1. A training program entitled “Community Based Disaster Management” was carried out on February 

16-17, 2004. After training, the villagers formed seven task force groups to help themselves and one 
another concerning disaster prevention and mitigation within their villages. These seven groups are: 
- Vigilance and Information Notification Group; 
- First Responder Group; 
- First Aid Group; 
- Evacuation Group; 
- Logistics Group; 
- Housing Rehabilitation Group; 
- Mental Rehabilitation Group. 

 
2. Installation of simple rain gauges and manual warning sirens jn Mae Kampong. This equipment is 

employed for observation and notification of local flood conditions, forecasts and warnings. The rain 
gauge is extremely cheap and very simple to use. The villagers will be trained to measure, record and 
read the daily amount of rainfall. Whenever the amount of rainfall exceeds the predefined normal 
level, the villager in charge of observations will broadcast the warning by using the manual siren 
device to notify the village headman to disseminate the warning through the village news 
broadcasting tower. The cost per installation of the device is THB 2,000. 

 
Major achievements   
 
The installation of simple rain gauges and manual warning sirens has been beneficial. After both pieces of 
equipment were set up at Mae Kampong village, villagers have become more aware of potential disaster, 
learned to protect themselves and safeguard the village through vigilance, and begun to help one another 
before and during a crisis. Damage was thereby extensively reduced. The following are examples of recent 
achievements in the village in 2004. 
 
1. When a forest fire broke out in July near the village a guard used the manual warning siren to notify 

the villagers, who were able to extinguish the fire collectively. 
 
2. On September 20, 2004 there was heavy rain in Mae Kampong. The villagers were able to use the 

simple rain gauges to forecast the potential flashflood. In consequence, the people had enough time to 
be well prepared in advance. Eventually, the latest flash flood to occur caused less damage to the lives 
and property of the villagers.  
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Simple rain gauges 

  
 

  
 

 
 
- Background 
 The achievement of villagers' collaboration and participation 
 
- Objective 
 Creation of awareness among villagers and mobilization of their participation 
 
- Activities Undertaken 
▪ Installation of simple rain gauges and manual warning sirens 
▪ CBDM training 
 

- Major Achievements 
▪ Risk reduction 
▪ Reduction of damage 
 

- Total Budget 
 Approximately THB 22,000 THB (US$500) 
 
- Contact Details 

Suporn Ratananakin, 
Chief of Foreign Relations Sub-Bureau 
Department of Disaster Prevention and Mitigation, Ministry of Interior, 
Thailand 10300 
Tel : 66 2 243 0020 ext. 3362,  Fax: 66 2 243 2204 
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