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Background 
Asia Pacific is the world’s most disaster-prone region. According to the Emergency Events 
Database (EM-DAT) and ESCAP statistical database, over the last four decades, the world 
witnessed a total of 9,812 natural hazard events. 4,293 of which were reported in Asia and the 
Pacific, representing 44% of the total natural hazard events. The most frequently occurring 
hazards in the region are hydro-meteorological (UNISDR, 2012)and they affect the largest 
number of people. Since 2000, more than 1.2 billion people have been exposed to 1,215 hydro-
meteorological hazards alone, compared with the 355 million people exposed to 394 
climatological, biological and geophysical disaster events during the same period (Theme Study 
– Building Resilience to Natural Disasters and Major Economic Crisis (UNESCAP, 2013). 
Considering the occurrence of natural hazards by type, Flood and Storm have been the most 
frequent natural hazard events, accounting for 67% of the total natural hazard events occurring 
between 1973 and 2012 (Figure 1). Considering the sub-regions, the South and Southwest Asia 
has experienced the largest number of natural hazard events in the last four decades, followed 
by Southeast Asia and East and Northeast Asia (Figure 2).  
 

  
Figure 1: Trends of occurrence of Natural Hazard 

Events by Type (1973 – 2012) 
Figure 2: Trends of occurrence of Natural Hazard 

Events by Sub-region (1973 – 2012) 
Source:  UNESCAP: ESCAP Statistical Database; and EM-DAT: The OFDA/CRED International Disaster Database –  
www.emdat.be [accessed on 15 September 2014] 
 

 
Asia Pacific total economic losses accounted for 1.14 trillion US$, amounting to 46% of global 
losses from natural hazards in last four decades. Four types of natural hazards (flood, 
earthquake, storm and tsunami) were responsible for approximately 90% of the total economic 
losses in Asia and the Pacific (Figure 3). East and Northeast Asia alone accounted for 
approximately 70% of total economic losses of the region. This is followed by South and 
Southwest Asia that account for 15% of total economic losses of Asia and the Pacific region 
(Figure 4). 

http://www.emdat.be/
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Figure 3: Economic losses from Natural Hazards by type 

(1973 – 2012) 
Figure 4: Economic losses from Natural Hazards 

by Sub-region (1973 – 2012) 
Source:  UNESCAP: ESCAP Statistical Database; and EM-DAT: The OFDA/CRED International Disaster Database –  
www.emdat.be [accessed on 15 September 2014] 
 
In addition, over 1.5 million deaths were attributed to natural hazards, accounting for 47% of 
the world total. Among them, 42% were linked to earthquakes, while the figures for storms, 
tsunamis and floods were 18.1%, 16.3%, and 11.9% respectively (Figure 5). The number of 
deaths at subregional level were generally consistent with the occurrence of national hazard 
events, with South and Southwest Asia reporting the largest number of deaths (Figure 6).  

  
Figure 5: Total Deaths from Natural Hazards by type 

(1973 – 2012) 
Figure 6: Total Deaths from Natural Hazards 

by Sub-region (1973 – 2012) 
Source:  UNESCAP: ESCAP Statistical Database; and EM-DAT: The OFDA/CRED International Disaster Database –  
www.emdat.be [accessed on 15 September 2014] 
 

Worldwide, there has been a paradigm shift in disaster management approach moving away 
from emergency response to the holistic disaster risk reduction and management. Considerable 
progress in disaster risk management (DRM) has been achieved in the Asia-Pacific region over 
the past one decade resulting in lower mortality risks for extreme weather-related hazards. 
However, economic losses have been on an upward trajectory (UNESCAP, 2013). To reduce 
disaster losses more efforts need to be done on DRM, with a focus on better understanding of 
hazards, vulnerability, exposure and risk – which are quite dynamic. The complex interactions 
among hazard, vulnerability and exposure accumulate the risk and create the new risk.  

http://www.emdat.be/
http://www.emdat.be/
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Disaster Risk Management Approach 
Disaster Risk Management approach aims to reduce accumulated risk, prevent the creation of 
new risk and strengthen resilience contributing to achieve sustainable development. 
UNISDR(2004), ASEAN-UNISDR(2012) defines Disaster risk management framework to minimize 
vulnerabilities and disaster risks within the broad context of sustainable development. The 
framework comprises of the systematic process of using administrative decisions, organization, 
operational skills and capacities to implement policies, strategies and coping capacities of the 
society and communities to lessen the impacts of natural hazards and related environmental 
and technological disasters. This comprises all forms of activities, including structural and non-
structural measures to avoid (prevention) or to limit (mitigation and preparedness) adverse 
effects of hazards (UNISDR, 2004). The general risk management framework is composed of risk 
assessment and risk reduction strategies with central focus on risk analysis that includes hazard 
identification, hazard assessment, exposure analysis, vulnerability assessment and risk 
estimation (Figure 7).  The framework helps facilitating risk sensitive decision making process, 
strengthens risk governance, offers solutions to combining structural and non-structural 
measures that focuses on emergency preparedness (e.g. Awareness raising, early warning 
systems etc), inclusion of risk information in long term (land use) planning and evaluation of 
most cost-effective risk reduction measures. 
 
Disaster information management essentially deals with bringing in the knowledge components 
in order to understand the risk, communicate the risk and ‘act’ on the risk reduction. The 
information needs to capture comprehensively the hazard, vulnerability, exposure and its 
interaction in the form and manner that the decisions are taken based on such information. In 
pre-disaster phase, it’s mapping and monitoring the hazards, exposure, vulnerability and risk. In 
post-disaster phase, disaster information management involves damage and loss assessment 
including disaster loss databases.  
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Figure 7: Disaster Risk Management Framework 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source:  Concept from Cees J. van Westen, Geospatial Technologies for Natural Hazards 

 

Referring to the Asia-Pacific Disaster Report(2012), Global Assessment Report (UNISDR, 2013) , 

the ESCAP Theme Study – Building Resilience to Natural Disasters and Economic Crisis 

(UNESCAP, 2013) and the Asia Pacific Inputs to HFA 2 (2014), the present study has examined 

the status of operationalizing disaster information management systems in the region and 
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highlights the outstanding issues and key challenges for the deliberations during the Expert 

Group Meeting on Disaster Information Management in Bangkok on 21-22 Oct 2014. 

A. Outstanding Issues 

# 1 Issue: Understanding vulnerability and exposure is pre-requisite to reduce the 
accumulated risk, prevent creation of new risk and strengthen the resilience.  
 
Asia Pacific Disaster Report, 2012 highlighted that one of the main drivers of risk is the 
vulnerability and growing socio-economic exposure to natural hazards. Increasing exposure 
largely contributes to the disaster losses (The World Bank et al., 2009). The infrastructure 
sectors, particularly, have high exposure as most of them are located on marginal land such as 
flood plains, drought prone areas, seismic locations and multi-hazard areas. As a result of the 
rapid development taking place in the recent years, there has been an increase in the exposure 
of the infrastructures to disasters. The Great East Japan Earthquake and devastating tsunami, 
the ensuing nuclear disaster which it provoked, and the Southeast Asian floods that severely 
affected South-East Asia, particularly Thailand were major contributors to the staggering $294 
billion in losses from disasters suffered by States in the region during 2011 (APDR, 2012). The 
case study of Samoa provides good example to illustrate the interrelated correlation between 
hazard, exposure and hence disaster losses (Figure A1.1) and also indicates that the regions 
with higher exposure are characterized by maximum risk and incur the highest annual disaster 
losses.  
 

Figure A1.1: Higher exposure corresponds to greater losses in Samoa 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Olivier Mahul, (World Bank, 2010) Disaster risk financing and insurance Understanding disaster risk for 
better (global and local) financial decision making, Disaster Risk Financing and Insurance, FCMNB and GFDRR World 
Bank, 5th Asian Ministerial Conference on Disaster Risk Reduction, Technical session: Local Risk Assessment and 
Financing October 24, 2012 
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The understanding vulnerability and exposure serves as the key knowledge inputs to develop 
and implement appropriate, cost effective risk reduction and prevention measures and to ‘act’ 
on managing the risk. For example,  Global Assessment Report  (2011), based on the case study 
in Colombia, suggests that the land use planning and improved building standards generate the 
largest ratio of benefits to costs (approximately 4 to 1) (Figure A1.2). These measures can be 
even more attractive when taking into account the political and economic benefits from 
avoiding loss of life and injury, decreasing poverty and increasing human development. Saving 
human lives, for example, may be a more powerful incentive for DRM than pure cost-
effectiveness. In Colombia, better prospective and corrective investments in risk management 
would lead to significant reductions in mortality (Figure A1.3). Therefore, careful consideration 
should be given to identifying suitable and secure location while planning infrastructure. 
Regulations and guidelines on zoning and land use planning are necessary to ensure safety and 
stability of infrastructure. Avoiding construction in vulnerable location, realignment of coastal 
roads or shifting to higher location, provision of warning signs, and designation of emergency 
rescue routes are some of the measures that could be adopted to enhance their resiliencies. 
The urban land use, addressing disaster resilience across sectors and scales in Makati City, 
Philippines provides good example (ESCAP Theme Study 2013). 
 
Figure A1.2: Comparison of the cost–benefit ratios of improved land use planning, relocating 

exposed settlements, and retrofitting and mitigation measures in Colombia 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Source: ESCAP based on ERN-AL, 2011 Probabilistic modelling of disaster risk at global level: Development of a 
methodology and implementation of case studies, Phase 1A: Colombia, Mexico, And Nepal. Background paper for 
the Global Assessment Report, 2011 on Disaster Risk Reduction.  
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Figure A1.3: The percentage reduction of mortality in Colombia due to different risk reduction 
strategies 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Global Assessment Report 2011, Chapter 5: Investing Today for Safer Tomorrow, Revealing Risk, Redefining 
Development, UN Report 2011 

# 2 Issue: A comprehensive disaster database that captures the attributes of intensive as well 
as extensive risk is a prerequisite 
 
A comprehensive dataset on the incidence of disasters, their effect upon people, livelihood, and 
economic, social and environmental implications is the prerequisite to understand all the 
components – hazard, vulnerability, exposure and risk. There are now a number of 
organizations that collect disaster related data with different scales and objectives:  

 Emergency Events Database (EM-DAT) at the Centre for Research on the Epidemiology 
of Disasters (CRED) with the criteria of at least 10 casualties, 100 or more affected, a 
declaration of emergency or call for external assistance (Guha-sapir, Hoyois, & Below, 
2013).  

 Munich Re database for natural catastrophes NatCatSERVICE on material and human 
loss events worldwide (Munich Re, 2014) and a similar disaster event database (SIGMA) 
maintained by Swiss Re - these data are not publicly available.  

 GLIDEnumber (2010) at Asian Disaster Reduction Center (ADRC) with the specific feature 
that each disaster receives a unique identifier and a number of relevant attributes. 
http://glidenumber.net/ 

 Disaster loss database (DesInventar (2010)), which allows local authorities, 
communities, and NGO to collect disaster information at a local level. The disaster loss 
database is available online.  

 The Global Risk Identification Program (GRIP) and the Centre for research in 
Epidemiology of Disasters (CRED) have initiated a service, called DisDAT, which brings 
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together all publicly available disaster databases from different countries (GRIP, 2010).  

There are several challenges involved in using the disaster data from the sources mentioned 
above for hazard and risk assessment. They suffer from problems in standardizing the 
information, as it is collected from a variety of sources. Data collected by insurance companies 
suffer the problem that they are collected for particular purposes, and are related to the 
coverage of the insurance premiums, which may bias the values and the events that are 
reported. Disaster information collected at the local level (e.g. DesInventar) is more complete 
as it includes also small magnitude/high frequency events, but the coverage of such database is 
limited worldwide. Learning from DesInventar experience, Indonesia’s initiative on the 
development of a disaster loss database with the assistance through the UNDP, namely - 
Disaster Data and Information of Indonesia (DiBi) is a good example of organizing disaster 
database system to suit government requirements. It’s a comprehensive disaster loss database 
that is being used to guide the ongoing process for developing a national DRR plan and for 
monitoring the impact of crisis on poverty at the community level. 

The importance of establishing compatible disaster loss database is also to facilitate developing 
evidence-based DRR strategies and plans. It’s important to (i) develop a core set of disaster 
statistics with the appropriate domain and themes containing the comprehensive categories of 
statistics, (ii) ensure the collection and analysis of sex, age and disability disaggregated data to 
increase knowledge and understanding of the underlying risks and social vulnerabilities and (iii) 
use nationally reliable and internationally comparable historical loss and damage data. In this 
context, UNDP has worked on operationalizing the national disaster and loss databases in 
Indonesia, Sri Lanka, Nepal, Iran, Orissa and Tamil Nadu states in India and establishing 
databases as a tool to monitor disaster risk and prepare disaster management plans, and as 
criteria for allocation of funds, based on levels of risks in Cambodia, Myanmar, Viet Nam and 
Lao PDR. The institutional capacity development to scale-up such efforts will be an important 
challenge in the coming days.   

# 3 Issue: Access to risk information helps building the national capacity       
 
The Global Assessment Report (2013), while reviewing all available data globally, highlighted 
the interactive Risk Viewer, the national disaster loss database platform DesInventar, and the 
global risk database Preview as important repository for risk information available in the public 
domain.  

Risk Data Viewer: It’s a joint effort by leading scientific institutions, governments, UN agencies 
and development banks, the private sector and non-governmental organizations. This 
interactive Risk Viewer provides the global risk data from the Global Assessment Report, 
presented in an easily accessible manner (http://risk.preventionweb.net) 

National Disaster Loss Data Collection Initiative: National disaster loss databases have been 
built over the past years, starting with the pioneer work of Latin American countries, which has 
been more recently followed by Asian and later African countries. The majority of these 

http://risk.preventionweb.net/
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databases have been built with the support of the United Nations (UNISDR and UNDP) using the 
DesInventar methodology and open software tools. (http://www.desinventar.net) 

Preview: The PREVIEW Global Risk Data Platform is a multiple agencies effort to share spatial 
data information on global risk from natural hazards. Users can visualize, download or extract 
data on past hazardous events, human & economical hazard exposure and risk from natural 
hazards. It covers tropical cyclones and related storm surges, drought, earthquakes, biomass 
fires, floods, landslides, tsunamis and volcanic eruptions. (http://preview.grid.unep.ch/). Table 
A3.1, provides hazard specific datasets available in the public domain.  

ASEAN Online Southeast Asia Disaster Map (OSA-Map): It’s an integrated Knowledgebase of 
Disaster Data, Risk, Modeling, Monitoring, & GIS for ASEAN Disaster Risk Reduction for ASEAN 
member Countries established at ASEAN Humanitarian Assistance Centre.  

Disaster AWARE of Pacific Disaster Centre (PDC) provides easy access to hazard and risk 
information and analytical products for multi-hazard monitoring, early warning, and decision 
support platform, which may be customized to provide early warning, multi-hazard monitoring, 
impact modeling, and information sharing capabilities. 

Pacific Disaster Net: It is one of the premier information portal for Disaster Risk Management in 
the Pacific and provides more than 10,000 documents dating back to 1595 and a range of 
information services to support Disaster Management efforts (www.pacificdisaster.net). 
 

Table A3.1: Global data sources for inventory of hazardous events, and hazard assessment 

Hazard Type Historic Events Hazards 

Cyclones UNEP/GRID-Europe, based on various raw 
data sources 

UNEP/GRID Europe 

Cyclone storm surges UNEP/ GRID-Europe, based on cyclones- 
wind data 

UNEP/GRID -Europe 

Droughts UNEP/ GRID-Europe, based Climate 
Research Unit(CRU) precipitation data 

International Research Institute 
for Climate Prediction (IRI), 
Columbia University 

Earthquakes United States Geological Survey (USGS) 
ShakeMap Atlas 

UNEP/GRID-Europe, USGS, and 
GSHAP (Global Seismic Hazard 
Assessment Project) 

Fires European Space Agency (ESA-ESRIN) and 
World Fires Atlas Program (ATSR) 

IONA Fire Atlas 

http://www.desinventar.net/
http://preview.grid.unep.ch/
http://www.pacificdisaster.net/


13 
 

Floods Dartmouth Flood Observatory (DFO) UNEP/GRID-Europe 

Landslides Not available Hotspot project, International 
Centre for Geohazards (ICG/NGI) 

Tsunamis National Geophysical Data Center (NGDC) 
Tsunami database, NOAA 

Norwegian Geotechnical 
Institute (NGI) 

Volcanoes Smithsonian Institute Volcanoes of the 
world 

 

Source: Used in Preview project (UNEP/DEWA/GRID, 2010) 

While these datasets available in the public domain are extremely valuable, there is a need to 
customize and integrate them appropriately with operational national systems for more 
effective utilization.  Several countries have enhanced their capacity in disaster information 
management taking advantage of using these opportunities. For example, the collaboration 
between the Pacific Disaster Center and the National Disaster Warning Center of Thailand has 
helped in strengthening the multi-hazard warning capacity and access to risk information in a 
more comprehensive manner.  

# 4 Issue: Disaster information management needs are diverse, qualitative and quantitative   
 
The stakeholders of risk assessment include from individuals to businesses, organizations, and 
the governments. Risk assessments are therefore carried out with a range of methods broadly 
classified into qualitative and quantitative approaches. Qualitative methods for risk assessment 
are useful as an initial screening process to identify hazards and risks, when access to a 
comprehensive data on the various attributes of hazards, vulnerability and exposure are 
limited. The simplest form of qualitative risk analysis is to combine hazard maps with the 
elements of vulnerability and exposure maps using a simple risk matrix in which the classes are 
qualitatively defined such as disaster risk indices. This method is widely applied, mostly at 
international, regional, national or provincial scales where the quantitative variables are not 
available or they need to be generalized. For example, this is a list of countries by natural 
disaster risk, as measured in the World Risk Index, calculated by the United Nations University 
for Environment and Human Security (UNU-EHS) and featured in the 2013 World Risk Report 
(ENU-EHS, 2013). The report systematically considers a country’s vulnerability, and its exposure 
to natural hazards to determine a ranking of countries around the world based on their disaster 
risk. Similarly, the Natural Hazards Risk Atlas 2011, which evaluates the exposure and resilience 
of 197 countries to 12 natural hazards, is yet another example. At national level, Indonesia’s 
Disaster Risk Index that identifies 396 districts out of 494 districts situated in high-risk zones is a 
good example. 

Quantitative approaches of risk assessment are either as probabilities, or expected losses or 
deterministic (scenario-based). Often, risk is normalized into annual basis and calculated in 
terms of Exceedance Probability Curves, Average Annual Losses (AAL) and Probable Maximum 

http://en.wikipedia.org/wiki/Natural_disaster
http://en.wikipedia.org/wiki/Natural_disaster
http://en.wikipedia.org/wiki/United_Nations_University
http://en.wikipedia.org/wiki/Natural_hazards
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Losses (PML).  Using this approach, the World Bank reported, each year, on average, the ASEAN 
region suffers damage in excess of US$4.4 billion as a consequence of natural hazards. Annual 
average regional expected losses total US$4.4 billion, equivalent to greater than 0.2 percent of 
regional GDP (Figure A4.1).  

Figure A4.1: Estimated Annual Expected Losses (AEL) as a percentage of national GDP 

 

Source: Original data EM-DAT CRED and WRN 

https://www.gfdrr.org/sites/gfdrr.org/files/DRFI_ASEAN_DRFI_draft_report(October%2030,%2
02011).pdf 

Risk communication is an important process of risk governance where there are needs for 
interactive exchange of risk information among risk assessors, managers, interested groups and 
the general public in terms of visualization of risk. Risk can be visualized spatially in the form of 
maps which shows the spatial variation of risk over and area. The type of risk visualization 
depends very much on the stakeholder to which the risk information is presented. Table A4.1, 
provides an overview of the relation between stakeholders and the type of risk visualization 
required. 

Table A4.1: Relationship between stakeholders in risk management and risk visualization 

Stakeholder Purpose Type of risk visualization 

General public General information on risks 
over large areas 

 

Basic WebGIS application in which they 
can overlay the location of major hazard 
types with high resolution imagery or 
topographic maps 

 Awareness raising Animations (what if scenarios) 

https://www.gfdrr.org/sites/gfdrr.org/files/DRFI_ASEAN_DRFI_draft_report(October%2030,%202011).pdf
https://www.gfdrr.org/sites/gfdrr.org/files/DRFI_ASEAN_DRFI_draft_report(October%2030,%202011).pdf
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 Community based DRR projects Simple maps of neighborhood with risk 
class, buildings, evacuation routes, and 
other features 

Businesses Investment policies, and 
location planning 

General information about hazards and 
risks in both graphical and map format 

Technical staff of (local) 
authorities 

Land use regulation / zoning Map and simple legend in three classes: 
construction restricted, construction 
allowed, further investigation required. 

 Building codes Maps indicating the type of buildings  
allowed (building type, number of floors) 

 Spatial planning Hazard maps, with simple legends 
related to probabilities and possible 
consequences 

 Environmental Impact 
Assessment 

Maps and possible loss figures for future 
scenarios 

 Disaster preparedness Real time simple and concise Web based 
information in both maps and graphical 
forms 

Decision makers / local 
authorities 

Decision making on risk 
reduction measures 

Statistical information, loss exceedance 
curves, F-N curves, maps 

 Investments Economic losses, projected economic 
losses for future scenarios 

 Strategic Environmental 
Assessment 

General statistical information for 
administrative units 

NGOs Influence political decisions in 
favor of environment and 
sustainable development 

This can vary from simple maps to Web 
based applications, depending on the 
objectives of the NGO 

Scientists / technical 
staff of hazard data 
producers 

Hazard information exchange to 
public and other agencies 

WebGIS applications where they can 
access the basic information 

 Exchange of basic information 
for hazard and risk assessment 

Spatial data Infrastructure / 
Clearinghouse for exchanging 
information 
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Insurance Industry Development of insurance 
policy 

Loss exceedance curves of economic 
losses 

Media Risk communication to public Animations of hazard phenomenon that 
clearly illustrate the problem 

Source: Cees J. van Westen, 2010 

Private insurance companies developed the probabilistic risk modeling with a range of 
proprietary software models for catastrophe modeling, for different types of hazards. One of 
the earliest open source methods for loss estimation was the RADIUS method (Risk Assessment 
Tools for Diagnosis of Urban Areas against Seismic Disasters), which was designed using very 
simple tools that enable users to perform an aggregated loss estimation using a gridded mesh 
(RADIUS, 1999). The initiative for loss estimation using public domain software has been HAZUS 
(which stands for “Hazards U.S.”) developed by the Federal Emergency Management Agency 
(FEMA). Several other countries have adapted the HAZUS methodology to their own situation. 
Yet another initiative is the Central American Probabilistic Risk Assessment Initiative (CAPRA, 
2009) which utilizes Geographic Information Systems, Web-GIS and catastrophe models in an 
open platform for disaster risk assessment. The main product of CAPRA is a software tool, 
called CAPRA-SIG, which combines the hazard scenarios, exposure and vulnerability data to 
calculate Loss Exceedance Curves. In New Zealand a comparable effort is made by developing 
the RiskScape methodology for multi-hazard risk assessment (Reese et al., 2007; Schmidt et al., 
2010). Some other methodologies and tools include Vulnerability and Capacity assessment 
(VCA) by International Federation of Red Cross and Red Crescent Societies (IFRC), Community 
based disaster risk Management (CBDRM) by ADPC, and Natural Disaster hotspots by World 
Bank (Surminski, Lopez, Birkmann, & Welle, 2012). 

After analyzing the hazard, the next step is to evaluate the elements at risk or the exposed that 
are the population, properties, economic activities, including public services, or any other 
defined values exposed to hazards in the given area. Different types of elements at 
risk/exposed elements can be classified and used for vulnerability assessment. Some good 
examples of risk visualization at international level are the multi-hazard risk atlas for the 
Andean region (Communidad Andina, 2009), which is available as paper atlas as well as in a web 
based version providing a comprehensive overview of the exposed region (population, 
production, and infrastructure), the hazard phenomena (earthquakes, tsunami, volcanic 
eruptions, landslides, flooding, cold waves and drought) and the risks. Examples of different 
approaches for visualizing flood hazard and risk maps from 19 European countries, USA and 
Japan are presented in EXCIMAP (2007). Many countries have been working on developing their 
own web based risk maps, for example, CEDIM Risk Explorer Germany is a web-based map 
viewer that interactively presents the results of the CEDIM project "Riskmap Germany" (Müller, 
Vorogushyn et al., 2006).  The Web-GIS application in the Netherlands shows information on 
natural hazards (flooding, natural fires and earthquakes), technological hazards (transportation 
accidents, hazardous substances, nuclear) and vulnerable objects (Risicokaart,2008), 
(Zlatanova, 2007). 
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# 5 Issue: Post - disaster damage and loss assessment requires pre-disaster baseline 
information and post-disaster information management systems.   
 
Post-disaster impact assessments are made based on a combination of pre-disaster baseline 
information and the post-disaster situation analysis. In most of the cases, only loss of lives and 
the direct damages are reported and the assessments are found subjective in the absence of 
credible pre-and post-disaster information base. According to the Global Assessment Report 
(2013), close to 50 percent of disaster impacts are not accounted for. For instance, total direct 
losses in 40 low and middle income countries amount to US$305 billion over the last 30 years; 
of these more than 30 percent were not internationally reported. Economic losses as estimated 
from national and global loss database (1981 -2011) indicate that there were additional losses 
in the national database above the losses recorded in EM-DAT database.  The disaster impacts 
on the flow disruptions are often not accounted for and results in an underestimation of 
disaster impacts. Figure A5.1, shows different dimensions of disaster losses, impacts and effects 
on business. 

Figure A5.1: Different dimensions of disaster losses, impacts and effects on business 

 

Source: UNISDR, adapted from PwC 

The Damage and Loss Assessment (DaLA), a quantitative assessment, is used to value damages 
arising from a hazardous event, and the subsequent economic losses caused by the event. This 
methodology, developed by the United Nations Economic Commission for Latin America 
(ECLAC) in the 1970s, provides a standardized tool for the valuation of disaster damage (in 
physical assets, capital stock, material goods) and losses (in flows of goods and services, 
income, costs) that arise due to the temporary absence of the destroyed assets. The Post-
disaster Needs Assessment (PDNA) that analyses damages, losses and needs to develop the 
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Recovery Framework is emerging as an important initiative of World Bank, UN and the 
European Commission, which requires robust information base for its adoption in the region.  

B. Key Challenges 

# 1 Challenge: Building the institutional capacity holds the key  
 
Considering the huge demand of disaster related information database vis-à-vis lack of the 
institutional capacity, it’s important to have the necessary capacity at national level for (UNDP-
BCPR, 2013):   

 Collecting basic range of disaster related statistics for measuring and accounting for 
disaster loss.  

 Analyzing and mapping hazard, risk, vulnerability information for natural, system, 
technological, human induced and critical infrastructure risks. 

 Assess systemic risks to address the potential causes of cascading disasters 

 Use of new tools and techniques in risk assessment activities such as risk modeling, and 
geospatial applications, which should be accessible, available and affordable. 

 Strengthen capacities of the national and local governments and other stakeholders, 
including individuals and the private sector for generation of user-friendly and 
accessible information, analysis and application for planning and implementation  

 Provide guidance for research and support in risk and vulnerability information 
generation and sharing (with tools, methodologies), especially the use of open source 
and open access platforms. Development of open access and open source disaster 
management tools will enable all stakeholders to better understand and manage 
disaster risks they face.  

 Strengthen regional cooperation mechanisms for data and information sharing 

 Promote linkage of and develop databases of global disaster risk reduction experts, 
maximize the use of local experts and local knowledge. 

# 2 Challenge: Risk information needs to be ‘actionable’  
 
While risk information is critical, its scale varies vastly from planning to implementing disaster 
risk reduction policies. The key challenges lie in having a set of ‘actionable’ risk information 
addressing both planning and implementation issues. Although it is possible to visualize and 
analyze geospatial data in many scales, in practice the scale of input decides the scale of 
analysis. Table B2.1, provides an overview of different scales and approaches for hazard 
assessment. There are number of factors that play an important role on deciding the scale of 
hazard risk assessment such as the aim of hazard assessment, the type of hazard, the size and 
characteristics of the study area, the available data and resources, and the required accuracy.  

Table B2.1: Scales of hazard assessment, with indication of basic mapping units and the 
optimal scale for different types of hazards (EQ = Earthquakes, DR= Droughts, FL= Floods, VO= 
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Volcanoes, WS = windstorms, CO=Coastal, LS= Landslides, WF= Wildfire).  

Indicated in the applicability: (*** = highly applicable, ** = moderately applicable, * = Less 
applicable) 

Scale Level Mapping 
Scale 
(million) 

Spatial 
Resolution 

Area 
covered 
(km

2
) 

EQ DR FL VO WS CO LS WF 

Global Global <1:5 1-5 km 148 
million 

* ** * * ** * * * 

Very 
Small 

Continental/ 
large 
countries 

1-5 1 5-20 
million 

** *** ** * *** ** * * 

Small National 0.1-1 0.1-1 km 30-600 
million 

*** *** *** * *** *** * ** 

Regional Provincial 0.05 -0.1 100 m 1000-
10000 

*** ** *** ** *** *** ** *** 

Medium Municipal 0.025- 
0.05 

10 m 100 ** ** *** *** ** ** *** ** 

Large Community >0.025 1-5 m 10 ** * *** *** * * *** * 

Source: Geospatial technologies for Natural Hazards Assessment and Disaster Risk Management (Westen, 2010) 

Figure B2.1, provides different risk information scales for policy planning and project 
implementation based on the aim of hazard assessment. The requirement of the authorities 
may wary depending on the level and scale of project, for instance, identification of areas 
affected at country level, project development and planning at regional level or conducting 
feasibility study at district level. 
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Figure B2.1: Risk information scale for policy planning and project implementation 

 

Source: Derived from APDIM EGM presentation, Delhi, 2014 

Cases in Indonesia and Japan illustrate that at some point many countries have used DRM 
investments based on risk-sensitive spatial plans and land use strategies to accomplish equally 
important development objectives. However, the success of these DRM-driven investments 
depends on the initial identification of the joint values, which can be realized through risk-
sensitive decision-making. These beneficial attributes can be clarified by effective risk 
communication extended throughout planning processes and across individual development 
sector interests. To encourage a change in the mindset of decision-makers about how DRM 
investments are perceived, it is crucial that there is a clear understanding of risks and the 
unavoidable link they provide between disasters and development. Looking at the diverse 
mapping scale of disaster risk information, there is a need to integrate risk assessment from 
planning to implement phase (Figures B2.2). 
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Figure B2.2: Integrating risk assessment from planning to investment for DRM 

 

# 3 Challenge: Geospatial Information captures the attributes of hazard, vulnerability, 
exposure and risk more comprehensively but requires standardization and development of 
geospatial data infrastructure 
 
The key challenge today is to find ways to integrate the information available from various 
sources into national datasets and into the spatial data infrastructures of a country. 
Some of the critical gaps identified based on the availability of data for effective disaster 
management are the following:  
 

a) Most countries do not have a commonly agreed system of data collection with commonly 
agreed definitions, standards, and formats.  

b) Most public sector organizations which collect data on disasters do not make these data 
available on the public domain.  

c) The data collection and analysis process is very often influenced by extraneous 
considerations and political compulsions.  

d) The damage and loss assessment figures keep changing due to the lack of appropriate checks 
and balances within the system. 

e) Even among data bases like CRED’s EM-DAT, Des inventar, Sigma and NATCAT, very often 
there is a lack of consensus and consistency in the numbers of disasters, lives lost, number of 
people affected and economic damage caused by the disasters.  

f) Need to standardize and incorporate the inputs from the private and volunteered geographic 
information (VGI) community, and to leverage the increasing amounts of crowd sourced 

Influences by risk information, 
communication and cost 
benefit analysis 

Risk Map 1: 100,000 Risk map 1:25,000 Risk map 1:2,000 
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information, in order to maximize the value available from these various datasets (UN-GGIM, 
2013). 
g) As the obsolescence rate is quite high, it is very crucial to integrate recent disaster data as 
each disaster posses unique characteristics based on the period and extent. 
 
Hazard and risk assessment requires a multitude of data, coming from different data sources. 
Therefore it is important to have a strategy on how to make data available for risk 
management. Spatial risk information requires the organization of a Spatial Data Infrastructure, 
where through internet basic geospatial data can be shared among different technical and 
scientific organizations involved in hazard and risk assessment. A spatial data infrastructure is 
the foundation or basic framework (e.g. of a system or organization) with policies, resources 
and structures to make spatial information available to decision makers when they need it, 
where they need it and in a form where they can use it (almost) immediately.  
 
The United Nations Spatial Data Infrastructure, promotes the development of a framework for 
sharing, processing, applying, and maintaining spatial data sets within an environment of 
agreed technologies, policies, and standards. The convergence with the Global Spatial Data 
Infrastructure (GSDI) and National Spatial Data Infrastructure (NSDI) in the member countries 
and the sharing of maps with stakeholder groups through inter-operable formats would be 
extremely useful for improving the effectiveness of humanitarian organizations in emergency 
response as well as in prioritizing underserved areas and remote settlements. 
 
The World Bank has launched the Open Data for Resilience Initiative (OpenDRI) Field Guide 
(GFDRR, 2014), which sets basic standards for open source creation and communication of 
disaster and climate change information. The Guide draws on a number of projects under the 
OpenDRI platform, including Genode, an open source tool for managing and visualizing 
geospatial data. InaSAFE, is another project developed in collaboration with Australia and 
Indonesia, combines community-sourced mapping projects and hazard data, to create rapid 
disaster impact assessments. These tools empower both governments and communities to 
develop mitigation strategies for storms, flooding, droughts and other natural hazards. 

# 4 Challenge: Regional and South-South cooperation fills in gaps but needs to be 
strengthened for disaster information  
 

Regional and South-South cooperation has been the key enabler for sharing information and 
building the capacity for disaster information management.  For example, Regional 
inter‐governmental organizations (IGO), such as the ASEAN, SAARC, and SOPAC have initiated 
several initiatives that address the disaster information issues.  

The ASEAN Agreement on Disaster Management and Emergency Response (AADMER) and 
establishment of ASEAN Humanitarian Assistance Centre (AHA) with the support and 
cooperation of the United Nations agencies and bilateral and multilateral donors for capacity 
building of stakeholder groups in the region is a good example. The AHA centre continuously 
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monitors disaster situation in ASEAN region, and disseminates disaster situation updates to 
member states and public. http://www.ahacentre.org/ 

Regional Integrated Multi-Hazard Early Warning System for Africa and Asia (RIMES) is an 
international and intergovernmental institution, owned and managed by its member States for 
the generation and application of early warning information. It provides end-to end early 
warning services, which is aimed at reducing loss of life and the economic impact of disasters. 
http://www.rimes.int/   

Another good example is the Pacific Disaster Net, a virtual Centre of Excellence for Disaster Risk 
Management in the Pacific region. The web portal and database system has the most 
comprehensive disaster risk information resource for actors and stakeholders to research, 
collaborate and improve information and knowledge management in the Pacific Island 
countries. http://www.pacificdisaster.net/pdn2008/ 

 Asian Disaster Preparedness Centre (ADPC) has developed and implemented cross‐sectoral 
programs and projects in different thematic areas disaster risk management, such as Climate 
Risk Management, Community‐Based Disaster Risk Management, Disaster Risk Management 
Systems, Public Health in Emergencies, Training Resources and Urban Disaster Risk 
Management. The contributions made by ADPC in development of capacities, systems and 
processes in different regions of the Asia‐Pacific, particularly in South East Asia and South Asia 
are widely acknowledged. http://www.adpc.net/igo/ 

Asian Disaster Risk Reduction Centre (ADRC), established by the Government of Japan, is yet 
another initiative to enhance disaster resilience of the Asian countries and communities and to 
establish networks among countries through various programs including exchange of personnel 
working in the field of disaster risk management. So far 28 countries of the Asia‐Pacific (9 
Southeast, 6 South, 4 East, 7 Central and 1 each from West Asia and the Pacific) have joined this 
network. The most significant contribution made by the ADRC is the Sentinel Asia project, 
which is an initiative for establishing a disaster management support system for the Asia Pacific 
region utilizing the data from earth observation satellites. The project involves 51 organizations 
including 44 agencies from 18 countries and 7 international organizations for emergency 
observation of major disasters through remote sensing data received from the satellites, 
interpretation of the data and their conversion into digital maps easily accessible and 
understandable to disaster risk managers in the region. ADRC maintains a repository of data 
and good practices on disaster management in the Asia‐Pacific region, conducts studies for the 
promotion of disaster reduction, develops education and training materials for dissemination of 
knowledge and capacity building. http://www.adrc.asia/ 

C. Opportunity 
 
 
The establishment of Asia Pacific Centre for Disaster information management (APDIM) in 
Tehran, following the ESCAP resolution 67/4, is an opportunity that may be utilized to address 

http://www.ahacentre.org/
http://www.rimes.int/ 
http://www.pacificdisaster.net/pdn2008/
http://www.adpc.net/igo/
http://www.adrc.asia/
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the outstanding issues and the key challenges listed above.  The Expert Group Meeting on 
Disaster Information Management in Bangkok on 21-22 Oct 2014 is expected to deliberate how 
APDIM could position itself with the programme of work that addresses these outstanding 
issues and key challenges.  The specific activities in the fields of Training and Capacity Building, 
Information Management, Knowledge Management and Guidance to the organizations in 
improving the quality of data collection, design and development of disaster data bases, 
creation of knowledge bases with spatial and thematic maps, etc. will have to be identified by 
APDIM in consultation with nodal institutions in the countries in various subregions of the Asia 
Pacific region. This would finally help in strengthening pre and post disaster information 
management systems for building multi hazard resilience in the region.  
 
The EGM intends to discuss the opportunities for APDIM to organize the capacity development 
programme in disaster information management through regional and south-south cooperation 
to narrow down the existing gaps in disaster information management. The EGM also intends 
to further promote south-south cooperation for sharing information and to promote 
collaboration in pursuit of building resilience to natural disasters in the region. The Information 
and knowledge Management acts as the backbone for improving disaster risk management. It is 
the most critical component that needs to be developed and standardized in order to use it for 
more accurate post disaster need assessment (PDNA), damage and loss assessment (DaLA) or 
other rapid impact assessments post disaster.  Similarly, disaster loss databases are important 
for accounting the disaster impacts of both intensive and extensive nature of disasters. The 
capacity of national statistical systems should be enhanced to capture disaster losses and 
related social vulnerability more precisely. The design and development of Spatial Data 
Infrastructure holds the key for sharing the data across various sectors/agencies in the region. 
There is a need to address the challenges in strengthening the capacity of stakeholder groups 
for improving the effectiveness of disaster management. While the Disaster Management 
legislation in many countries have addressed the data sharing barriers, the institutional capacity 
constraints continue to exist in most of the countries. 
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