
Ph
ot

o: 
Al

ex
an

dr
a L

an
de



LEAVE 
NO ONE 
BEHIND

POLICIES, ACTIONS
AND TOOLS

6



104

The 2030 Agenda for Sustainable Development established a mandate to ‘leave 
no one behind’. This framework now needs to be translated into resilience-
building programmes and actions. An important part of this will be regional 
cooperation which will enable countries to harness economies of scale, address 
shared vulnerabilities, and extend the strongest possible support to high-risk, 
low-capacity countries and communities.

Over the past three decades, the international 
community has resolved to build greater resilience 
to disasters. In 1987, the World Commission on 
Environment and Development highlighted 
this priority in its report Our Common Future.1 
The United Nations General Assembly 
responded in the same year by designating the 
1990s as the International Decade of Natural 
Disaster Reduction – calling upon governments 
to “formulate national disaster-mitigation 
programs, as well as economic, land use and 
insurance policies for disaster prevention and, 
particularly in developing countries, to integrate 
them fully into their national development 
programs.”2

In 1994, this commitment was reiterated at the 
First World Conference on Disaster Reduction 
which resulted in the Yokohama Strategy and 
Action Plan for a Safer World, which said that 
“disaster prevention and preparedness should 
be considered integral aspects of development 
policy and planning”.3 In 2005, the World 
Disaster Reduction Conference concluded that 
the world was still falling short on this objective.4 
This resulted in the Hyogo Framework of 
Action 2005–2015 (HFA) whose key goal was 
‘effective integration of disaster risk reductions 
into sustainable development policies, planning 
and programs at all levels.’5

Even after the HFA, however, many developing 
and least developed countries were still making 
slow progress.6 In four subsequent biennial 
assessments, 58 Asia-Pacific countries scored 
less than three out of five for addressing 
underlying risk factors.7 Most countries were 
preparing for and responding to disasters, but 
paying less attention to reducing disaster risk. 
And while many countries had introduced 
new disaster management institutions these 
generally operated as distinct units rather than 
pervading other government activities and all 
development sectors. Meanwhile, countries 
have been acquiring additional risks through 
unplanned urbanization, for example. Generally, 
there is still a relatively low appreciation how 
modest public investment for prevention would 
yield long-term social and financial benefits. 

The international community clearly needed a 
deliberate and coherent approach that placed 
disaster risk reduction at the heart of sustainable 
development. Over the period 2015–2016, 
governments responded with a comprehensive 
global framework (Figure 6-1). This comprised 
six separate but interrelated agreements: 

•	 Sendai Framework for Disaster Risk 
Reduction 2015-2030 
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•	 2030 Agenda for Sustainable Development 
•	 Paris Agreement under the United Nations 

Framework Convention on Climate Change
•	 Agenda for Humanity
•	 New Urban Agenda
•	 Addis Ababa Action Agenda under 

the Third International Conference on 
Financing for Development 

The thread of resilience

At the heart of the sustainable development 
agenda is disaster resilience.8 The paradigm 
shift from prevention to resilience that began 
with the Hyogo Framework for Action (2005-
2015) has been reiterated and strengthened in 
the global development frameworks adopted in 
2015 and 2016. 

The frameworks were spearheaded by 
different United Nations agencies and 
national governments and each has different 
institutional and financial mechanisms at 
national and local levels. While resilience has 
been a common theme through all these global 
frameworks and agreements, the terminology 
has not been consistent, prompting the United 
Nations Secretary-General to call for a ‘shared 
understanding of sustainability, vulnerability 
and resilience’.9

The Sendai Framework – This draws from the 
UNISDR definition of resilience as ‘the ability 
of a system, community or society exposed to 
hazards to resist, absorb, accommodate to and 
recover from the effects of a hazard in a timely 
and efficient manner, including through the 
preservation and restoration of its essential basic 
structures and functions’.10  It comprises seven 
targets and four priority actions (Figure 6-2).

Figure 6-1 
Global development frameworks embracing disaster risk reduction
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The 2030 Agenda for Sustainable Development 
– This does not define resilience but uses 
the term in the preamble, vision, goals and 
targets as a quality to be ‘built’, ‘developed’ and 
‘strengthened’ to reduced people’s exposure as a 
foundation for inclusive economic growth and 
prosperity. The term is also used in relation to 
inclusive and safe cities, and high-quality and 
reliable infrastructure.

The Paris Agreement – The agreement includes 
resilience, particularly for building adaptive 
capacity and reducing vulnerabilities to the 
adverse effects of climate change. Resilience 
has to be ‘strengthened’, ‘built’ or ‘fostered’. 
Resilience is also emphasized for communities 
and livelihoods, as well as for socioeconomic and 
ecological systems and is considered a global 
mechanism for reducing the loss and damage 
associated with the impacts of climate change.
New Urban Agenda – This combines elements 
of risk management, adaptive capacity and 
inclusive development.

Agenda for Humanity – This focuses clearly on 
building resilience of communities for preparing 
for disasters. 

Addis Ababa Action Agenda – Resilience is 
seen both as economic resilience of countries 
for absorbing the shocks of disasters, and as 
financial resilience for mobilizing resources for 
sustainable and resilient development.

All the global development frameworks and 
commitments are based on an understanding 
that sustainable development ‘meets the 
needs of the present without compromising 
the ability of future generations to meet their 
own needs’. They therefore aim to balance 
the economic, social and environmental 
dimensions of sustainable development. They 
also pay attention to the needs of vulnerable 
people – the poor, the excluded and those who 
are discriminated against. They share many 
common understandings:

•	 Hazards are inevitable but disasters are not – 
Disasters are endemic in nature and in the 
process of social and economic development. 
Such risks cannot be prevented or pre-
empted, but they can be assessed, anticipated, 
mitigated and adapted to. 

•	 Risk reduction is crosscutting – Resilience 

Figure 6-2 
The Sendai Framework: seven targets and four priority actions
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concerns multiple disciplines and sectors, 
including: natural resource management, 
food security, health, education, social 
safety nets, insurance, infrastructure, urban 
planning, housing, building codes and 
standards, the private sector, supply chain 
management, tourism, and livestock. No 
single sector or agency of the government at 
any level can handle all the issues.

•	 Work in concert – Coordination is needed 
within and across sectors, with the full 
engagement of all State institutions, 
executive and legislative, at national and 
local levels.

•	 Science can help – Advances in science 
and technology in areas such as earth 
observation systems, spatial planning, big 
data analysis, and ICT can help countries in 
understanding risks, and in forecasting and 
communications.

•	 Finance needs to be mobilized – All 
frameworks highlight the need to tap into 
a variety of financing sources, including 
domestic public resources, private business 
and finance, international development 
cooperation and international trade.

•	 Learning to do how – Capacity needs to be 
developed across all sectors and at all levels.

•	 International opportunities – The SIDS, the 
LDCs and the developing countries will 
need international cooperation to develop 
capacities, and acquire technologies and 
financial assistance.

•	 Measure progress – Each of the global 
development agendas adopted in 2015 and 
2016 has specific goals and targets, that 
need to be consistently monitored. 

National level – action points for 
building resilience 

Governments aiming to build resilience for the 
2030 Agenda, in line with Sendai Framework, 
need to continually relearn and retool disaster 
risk reduction to meet new challenges, such 
as climate change, as well as new mandates, 
such as the SDG requirement to ‘leave no one 
behind’. For this purpose, they already have 
a wealth of experience to build on. Decades 
of implementing DRR and adaptation have 
established institutions, processes and lessons 
that can help deliver the SDGs, though these 
need to be re-evaluated and fortified. 

There is an abundance of tools and approaches 
for building resilience. Some are already 
proven; others are emerging. Many are driven 
by technological advances in risk assessment, 
communication, and financing. But these 
science-based approaches need to be customized 
to national and local needs and needs to be 
sensitive to the differing circumstances of poor 
communities. 

Make SDG implementation plans risk informed
 
During the period of the Millennium 
Development Goals, the dominant approach 
was to protect development gains from disasters. 
The SDGs, on the other hand, allow for 
incorporating disaster risk reduction into other 
policy agendas such as poverty eradication, food 
security, infrastructure, and urban development 
– while also responding to climate change.11   
Disaster risk reduction and resilience is not one 
of these goals, but it is embedded in the SDGs 
and explicitly so in at least four (1, 2, 11, and 
13), with the aim of anticipating the potential 
creation of risks (Box 6-1). 
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Target Indicators

1.5 By 2030, build the resilience of the poor and 
those in vulnerable situations and reduce their 
exposure and vulnerability to climate-related 
extreme events and other economic, social and 
environmental shocks and disasters

1.5.1

1.5.2

1.5.3

Number of deaths, missing persons and persons 
affected by disaster per 100,000 people 

Direct disaster economic loss in relation to global 
gross domestic product (GDP) 

Number of countries with national and local 
disaster risk reduction strategies

2.4 By 2030, ensure sustainable food production 
systems and implement resilient agricultural 
practices that increase productivity and 
production, that help maintain ecosystems, that 
strengthen capacity for adaptation to climate 
change, extreme weather, drought, flooding and 
other disasters and that progressively improve 
land and soil quality

2.4.1 Proportion of agricultural area under productive 
and sustainable agriculture

3.9 By 2030, substantially reduce the number 
of deaths and illnesses from hazardous 
chemicals and air, water and soil pollution and 
contamination

3.9.1

3.9.2

Mortality rate attributed to household and 
ambient air pollution 

Mortality rate attributed to unsafe water, unsafe 
sanitation and lack of hygiene (exposure to unsafe 
Water, Sanitation and Hygiene for All (WASH) 
services)

4A Build and upgrade education facilities that are 
child, disability and gender sensitive and provide 
safe, nonviolent, inclusive and effective learning 
environments for all

4A.1 Proportion of schools with access to: 
(a) electricity; (b) the Internet for pedagogical 
purposes; (c) computers for pedagogical purposes; 
(d) adapted infrastructure and materials for 
students with disabilities; (e) basic drinking water; 
(f) single-sex basic sanitation facilities; and (g) 
basic handwashing facilities (as per the WASH 
indicator definitions)

6.5 By 2030, implement integrated water resources 
management at all levels, including through 
transboundary cooperation as appropriate

6.5.1

6.5.2

Degree of integrated water resources 
management implementation (0-100)

Proportion of transboundary basin area with an 
operational arrangement for water cooperation

7B By 2030, expand infrastructure and upgrade 
technology for supplying modern and 
sustainable energy services for all in developing 
countries, least developed countries, small 
island developing States, and landlocked 
developing countries, in accordance with their 
respective programmes of support

7B.1 Investments in energy efficiency as a percentage 
of GDP and the amount of foreign direct 
investment in financial transfer for infrastructure 
and technology to sustainable development 
services

8.1 Sustain per capita economic growth in 
accordance with national circumstances and, at 
least 7 per cent gross domestic product growth 
per annum in the least developed countries

n/a

Box 6-1
Disaster risk reduction in the SDG targets



CH
A

PT
ER

 6

109

Disaster Resilience for Sustainable Development
Asia-Pacific Disaster Report 2017

Box 6-1 cont’d
Disaster risk reduction in the SDG targets

Target Indicators

9A Facilitate sustainable and resilient infrastructure 
development in developing countries through 
enhanced financial, technological and technical 
support to African countries, least developed 
countries, landlocked developing countries and 
small island developing States

9A.1 Total official international support (official 
development assistance plus other official flows) 
to infrastructure

10.1 By 2030, progressively achieve and sustain 
income growth of the bottom 40 per cent of the 
population at a rate higher than the national 
average

10.1.1 Growth rates of household expenditure or 
income per capita among the bottom 40 per cent 
of the population and the total population

11.5 By 2030, significantly reduce the number of 
deaths and the number of people affected and 
substantially decrease the direct economic losses 
relative to global gross domestic product caused 
by disasters, including water-related disasters, 
with a focus on protecting the poor and people in 
vulnerable situations

11.5.1

11.5.2

Number of deaths, missing persons and persons 
affected by disaster per 100,000 people

Direct disaster economic loss in relation to 
global GDP, including disaster damage to critical 
infrastructure and disruption of basic services

13.1 Strengthen resilience and adaptive capacity to 
climate-related hazards and natural disasters in 
all countries

13.1.1

13.1.2

Number of countries with national and local 
disaster risk reduction strategies

Number of deaths, missing persons and persons 
affected by disaster per 100,000 people

13.3 Improve education, awareness-raising and 
human and institutional capacity on climate 
change mitigation, adaptation, impact reduction 
and early warning 

13.3.2 Number of countries that have communicated 
the strengthening of institutional, systemic 
and individual capacity-building to implement 
adaptation, mitigation and technology transfer, 
and development actions

14.1 By 2025, prevent and significantly reduce marine 
pollution of all kinds, in particular from land-
based activities, including marine debris and 
nutrient pollution

14.1.1 Index of coastal eutrophication and floating 
plastic debris density

15.3 By 2030, combat desertification, restore 
degraded land and soil, including land affected by 
desertification, drought and floods, and strive to 
achieve a land degradation-neutral world 

15.3.1 Proportion of land that is degraded over total 
land area

16.1 Significantly reduce all forms of violence and 
related death rates everywhere

16.1.2 Conflict-related deaths per 100,000 population, 
by sex, age and cause

17.6 Enhance North-South, South-South and triangular 
regional and international cooperation on and 
access to science, technology and innovation and 
enhance knowledge sharing on mutually agreed 
terms, including through improved coordination 
among existing mechanisms, in particular at 
the United Nations level, and through a global 
technology facilitation mechanism

17.6.1 Number of science and/or technology 
cooperation agreements and programmes 
between countries, by type of cooperation
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For this purpose, governments will need to 
assess current risks, and the gaps in disaster risk 
reduction, along with future climate risks – and 
do so at all timescales, sub-seasonal, seasonal 
and long-term – up to 2030, to see how these 
will affect the SDGs. The SDGs require that 
no one should be left behind, so these data 
need to be disaggregated by gender, age, and 
income as well as by other social groups. Then, 
in consultation with stakeholders, governments 
can identify – and cost – the necessary measures.

Some countries were already taking steps in 
this direction long before the SDGs were 
adopted. Japan, for example, has an official 
annual report to the parliament on the status 
of disasters and on budgetary allocations for 
DRR programmes.12 The Philippines integrates 
disaster risk reduction and climate change 
adaptation into national, sectoral, regional and 
local development policies, plans and budgets. 
China prepares a comprehensive Atlas of 
Natural Disasters that is used for developing 
disaster prevention and reduction plans.13   

Similarly, government plans, policies, and 
programmes have been taking climate change 
into account. All Asian LDCs, for example, have 
prepared National Adaptation Programmes of 
Action. Almost all countries have also prepared 
National Communications and National 
Capacity Self-Assessments.14  More recently, 
many countries have started preparing their 
National Adaptation Plans; the first country 
in the region to submit such a plan to the 
UNFCCC was Sri Lanka. As part of these 
processes, countries have set up technical and 
institutional capacities, data infrastructure, and 
coordination mechanisms. Nepal, for example, 
building on its institutional arrangements for 
climate change adaptation, has integrated its 
strategies for the 2030 Agenda, the Sendai 
Framework and the New Urban Agenda. 

Scientific and technological advances have 
improved the understanding of natural hazards 
and provided sophisticated tools for weaving 
disaster risk reduction into all activities for 
achieving the Sustainable Development Goals 
(Box 6-2). However, less is known about the  
ways in which natural hazards interact with  
layers of physical, social, economic and 
environmental vulnerabilities in changing 
conditions. Knowledge of historical risk is 
important for all hazards, and even so for 
seismic hazards. Due to the low frequency of 
such events, the range of all probable events 
may be beyond the collective memory and 
experiences of societies (Box 6-3). 

Risk mapping needs to capture the dynamic 
processes of risk generation and risk 
accumulation over time. Systemic improvement 
of risk assessment will require collection, 
analysis, management of data on hazard, 
vulnerability, exposure and capacity at all levels; 
real time access to reliable data; strengthening 
baselines; strengthening technical and scientific 
capacity; and investments in innovation and 
technology development. 

Another essential requirement of making 
SDG plans risk-informed is the establishment 
of multi-stakeholder platforms to gather and 
synthesize risk information on an ongoing basis 
and to translate this into risk reduction measures.  
A useful model has been demonstrated by 
national climate outlook forums – a generic 
term which encompasses the various multi-
stakeholder forums around seasonal climate, 
such as the monsoon forums, winter, and spring 
forums. These are regular dialogues where 
producers and users of data can discuss seasonal 
forecasts and how these will affect climate-
sensitive sectors, such as water management, 
energy generation, agriculture, and health. These 
dialogues also encourage countries to adopt a 
more pro-active approach to climate change. 
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Box 6-2
Science-based tools for improving understanding of disaster risks 

Space-based and aerial technologies 

Disaster risk reduction has become increasingly enhanced by space technologies. 
Current satellite images are used for real-time monitoring of hazards, while historical 
satellite data can also be useful for long-term planning for land-use assessment, for 
example, and infrastructure construction.51

In Bangladesh, flood forecasting benefits from a radar altimeter on a NASA satellite, 
Jason-2. This tracks the levels of the Ganges and Brahmaputra rivers in the neighbouring 
upstream countries revealing almost immediately the river’s height at the point of 
the satellite’s crossing, so downstream flood risks can be assessed realistically. The 
Bangladesh Flood and Forecast Warning Center uses this data to produce daily eight-
day flood forecasts and alert the public.52  

Remote sensing

Data collected from remote sensing methods can also provide high-resolution data for 
topographic maps that can be used for flood management and coastal vulnerability 
analysis. Nowadays these take the form of digital elevation models created with light and 
radar detection and ranging (LiDAR) technology which produce models with a vertical 
accuracy of 10 to 20 centimetres. In the Philippines, for example, previous hazard maps 
indicated that almost 90 per cent of the country’s land was disaster-prone but provided 
no further detailed information. LiDAR is now being used to create high-resolution 
hazard maps that feed into a flood advisory system to enable decision makers to update 
flood risk reduction strategies. The resolution is accurate up to 20 centimetres, which 
is better than the images produced by most satellites. The processed information is 
accurate around 85 per cent of the time.53

Drone-used geospatial data management

Unmanned aerial vehicle (UAV) or drone, is fast emerging as an alternative and/or 
complement to traditional satellite-based and remote sensing method for producing 
high-resolution base topographic maps for pre-disaster risk assessment, as well as risk 
monitoring. The application of data gathered by drones can enhance the capacity of 
developing countries to collect and analyse remote sensing and geospatial data for 
disaster preparedness, response, and long-term risk reduction. Compared to traditional 
sources of remote sensing data, UAV can provide faster and easier access to quality 
data. 
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Box 6-2 cont’d
Science-based tools for improving understanding of disaster risks cont’d

This has particular relevance for the high-risk, low-capacity Pacific countries that have 
sparse populations scattered across wide distances. Normally these countries receive 
geospatial data from space-faring countries but during emergency and disaster 
situations, they have to wait until these data are provided. ESCAP through a technical 
cooperation project funded by Japan on strengthening multi-hazard risk assessment 
and early warning systems helped in testing a series of UAV experimental flights in 
Tonga. Some 70 to 80 hectares were covered per flight within a maximum 30-minute 
flying time. Automatically geocoded aerial images were collected and used to generate 
3-D models and processed geospatial data for cyclone risk assessment in 5 to 10 
centimetre resolution. 

Downscaled climate change projections 

Accounting for future risks, including those from climate risks, is critical in making the 
SDGs resilient to disasters. Therefore, policymakers need climate change information 
that is reliable and matches their policy horizons and areas of interest. The most 
advanced tools currently available for simulating the response of the global climate 
system to increasing greenhouse gas concentrations are general circulation models 
(GCMs) which represent physical processes in the atmosphere, ocean, cryosphere 
and land surfaces. Although their horizontal resolution has been increased by more 
powerful computing capacity, these projections are nevertheless still too coarse (~300 
to 150 kilometres) for use in routine development work – including infrastructure design 
and agricultural and urban planning. 

This information can, however, be downscaled using dynamical and statistical 
techniques. These do not make the information more reliable, but do at least allow 
spatial refinement to 50 to 25 kilometres resolution. Planning and implementation 
can therefore be carried out in a much more targeted way. Users in South Asia, for 
example, can access this information through web-based interfaces such as the Climate 
Data Access and Analysis System (CDAAS), which was developed by RIMES with initial 
funding from the ESCAP Multi-Donor Trust Fund for Tsunami, Disaster and Climate 
Preparedness.54 CDAAS also provides access to high-resolution NASA Earth Exchange 
global datasets (25 x 25 km). CDAAS and other tools enable national meteorological and 
hydrological services to prepare national climate projections and help users interpret 
and apply these for risk analysis. There are also dynamically downscaled scenarios from 
the Coordinated Regional Downscaling Experiment (CORDEX) South Asia domain, an 
undertaking by the World Climate Research Programme. 
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Box 6-3
Historical risk knowledge - a global assessment of tsunami hazards over the last 
400 years 

Knowledge on where tsunamis are likely to occur can save lives and include the possibility 
of achieving zero casualties with appropriate preparation. A landmark study carried 
out by Tohoku University in Japan shows the importance of assessing or recognizing 
the hazards based on historical events beyond recent experiences. Based on a 400-
year database, the study shows that memories of tsunami events can be limited and, 
as a result, there is a gap between societies’ experiences and historical tsunamis. The 
study provides insights into future tsunamis, including in low-risk areas where the 
greatest casualties could occur because of the lack of awareness and preparedness. It 
recommends accounting for potential events such as those that may occur in a seismic 
gap, that is, a section of a fault that has produced earthquakes in the past but is now 
quiet, as well as other types of tsunami sources in assessments of future hazards. The 
work being carried out under ESCAP’s Multi-Donor Trust Fund in the Makran Subduction 
region in the north-eastern Indian Ocean, where a deadly tsunami last occurred more 
than 70 years ago is driven by this consideration.

Source: Fumihiko Imamura Anawat Suppasri Panon Latcharote Takuro Otake. A global assessment of tsunami hazards 
over the last 400 years. International Research Institute of Disaster Science. Tohoku University, October 2016.

There are climate outlook forums in 14 Asia-
Pacific countries (Figure 6-3). Some are 
biannual, around the onset of monsoon seasons; 
others convene more frequently. Most operate 
at the national level, but some countries, such 
as India, Myanmar, and the Philippines, have 
also started convening sub-national monsoon 
forums. The ESCAP Multi-Donor Trust Fund 
for Tsunami, Disaster and Climate Preparedness 
is supporting WMO and RIMES to establish 
national climate outlook forums in Fiji, Papua 
New Guinea and Samoa. 

Climate outlook forums have created networks 
of technical experts from various sectors 
and are nurturing a culture of anticipatory 
management. The Philippines, for example, as 
of 2017 had convened around 90 forums which 
had resulted in user-initiated projects based on 
seasonal climate forecasts.15  In Sri Lanka, the 

cyclical and regular monsoon forums encourage 
preparedness (Box 6-4).16  In Myanmar, the 
Department of Hydrology and Meteorology 
has been convening forums at the national and 
local levels since 2008 for mitigating risks in 
climate-sensitive sectors. 17  

Climate outlook forums generally only 
disseminate seasonal climate forecasts three 
to six months ahead. However, they can also 
accommodate second-generation products,  
such as downscaled climate change information, 
and serve as platforms for understanding 
climate risks and opportunities.18 

These national climate forums also receive 
information from the Regional Climate 
Outlook Forums (RCOFs) where experts 
from climatologically similar regions convene 
to provide consensus-based predictions and 
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Box 6-4
Averting disaster through weather and climate forecasting in Sri Lanka 

In 2015, the South Asian Regional Climate Outlook Forum predicted normal to above-
normal rainfall for the second inter-monsoon 2015 (October-November) and the north-
east monsoon seasons (December-January). The Sri Lankan Department of Meteorology 
downscaled this general forecast to produce a forecast for Sri Lanka. This was then 
shared at the monsoon forum in October 2015 which was attended by various sectoral 
agencies, the Department of Irrigation and the Department of Agriculture. 

After careful assessment of current water levels in the reservoirs, the Irrigation 
Department issued special instructions to the engineers responsible for reservoir 
operations, to maintain reservoir water levels one metre below the full capacity, allowing 
for flood retention and also for smooth operation of radial gates in the spillways. The 
forecast for above-normal rainfall was borne out, and these actions minimized flood 
damage and also avoided flooding that would have resulted from rapid release of water. 

By using the seasonal forecast, the Department of Irrigation saved resources equivalent 
to about $40 billion, by regulating water in dams and reservoirs in various areas in 
the country, preventing a potential flood disaster. Nevertheless, there remain gaps in 
translating early warning information into preparedness. In May 2017, flooding in Sri 
Lanka caused the deaths of over 100 people and displaced over half a million.

Source: Minutes of the Forty-third session of the Tropical Cyclone Panel; RIMES presentation at the Regional Learning 
Platform, March 2017.

information. The RCOFs are important 
sources of support for countries that do not 
have the technology or capacity to create their 
own climate outlooks. Many RCOFs in the 
region also feature capacity building training 
sessions on generating national-level seasonal 
predictions. They are regional components of 
the Global Framework for Climate Services, an 
initiative led by WMO. 

Address the risks faced by different poor populations 

Leave no one behind, as called for by the 2030 
Agenda, requires governments to identify the 
specific vulnerabilities of poor countries and 
communities. It also means addressing issues of 

governance, poverty, marginalization, and access 
to resources, which in the past have exacerbated 
the vulnerability of poor and marginalized 
populations to disasters. 

Several countries in the region, including 
China and Japan, are moving towards ‘impact-
based’ forecasting. An impact-based forecast 
combines hazard forecasts with data on risk to 
highlight how people in hazard-exposed and 
marginal areas could be affected. The inclusion 
of vulnerability information will identify groups 
that are commonly left behind, perhaps because 
they are not reached by weather and climate 
warning services or, due to disability, they have 
limited mobility to respond to warnings.
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Figure 6-3 
Regional and national climate outlook forums 

Figure 6-4 
The climate outlook forum process

Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the 
United Nations. Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The 
final status of Jammu and Kashmir has not yet been agreed upon by the parties.
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Impact-based forecasting shows how natural 
hazards interact with socio-economic conditions 
of potentially affected areas. However, while it is 
useful to have early warning of a probable event, 
it is even more valuable to have an indication of 
the impact on specific areas, communities, and 
assets that are at risk and likely to be affected. 
For example, national disaster management 
agencies need to know not just the storm track 
and intensity but also the areas of maximum 
winds, coastal inundation zones, inland flooding 
areas, and the evacuation zones that will be safe 
(Box 6-5). 

Even if potential impacts to affected 
populations are known, this knowledge will 
not necessarily result in early action to protect 
families, livelihoods and property. More than 
two decades of experience has shown that such 
information is of little use if it is not in the right 
form or if people lack the resources and capacity 
to respond. 

In the case of agriculture, there can be 
weaknesses at all levels – from the generation of 
climate information down to the translation of 
this information into usable advice for farmers. 
Often the information is not at a sufficient 
resolution to be useful – for example, not 
assessing at a local level the risk of a wet or dry 
spell during a season, or the risks of late or early 
onset of rains.19 Governments can provide such 
information as part of agriculture extension 
systems – delivering weather and information 
along with a bundle of other advisory, financial, 
market, and rural extension services. For this 
purpose, however, they will need to invest in 
climate observation and monitoring systems 
and convert scientific understanding into 
information and tools that farmers can use. A 
project by the APEC Climate Center in Tonga, 
for example, seeks to address these problems by 
tailoring agro-climate services to local users. 
The services include a web-based and mobile 

phone-compatible decision support system for 
commercial farmers and extension workers.

If farmers are to act upon climate information, 
however, they too will need other resources – in 
the form of seeds, fertilizers, water and credit. 
Experience from West Java, Indonesia, for 
example, has shown that to respond to climate 
information farmers require a broad range 
of support from agricultural ministries, local 
agricultural services, and cooperatives.20 

Strengthen risk governance at all levels 

Resilience is a cross-cutting issue that concerns 
multiple disciplines and sectors. The 2030 
Agenda, as well as the other agendas, cut across  
all sectors. The Hyogo Framework first 
underscored three key sectors for building 
resilience: ecosystem management, social and 
economic development practices, and land-
use planning. The Sendai Framework then  
broadened this to include the private sector. 
However, these issues cannot be handled in 
isolation by a single sector or agency of the 
government; what is needed is a collective ‘whole 
of government’ approach. Some countries have 
demonstrated significant political commitment 
and almost all have created legal and 
institutional frameworks. Most Asia-Pacific 
countries have strategic plans of action for 
disaster risk management, though these need 
to be revised and aligned with the Sendai and 
other global frameworks. However, many do 
not have the legal and institutional framework 
for developing such plans at the local level. The 
experiences of Indonesia, India and Pakistan are 
useful in this regard. 

A major concern is that the new legal and 
institutional systems for disaster management 
have typically been high-level committees that 
take policy decisions but leave implementation 
to institutions that are still oriented to post-
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Box 6-5
Impact-based forecasting

Process for producing impact based forecasts for slow-onset disasters 

Impact-based forecasting requires a coordinated, multi-disciplinary effort amongst 
various government agencies. Early warning providers, such as the national hydrological 
and meteorological services, seismological early warning, and geospatial agencies, need 
to coordinate closely with disaster management authorities and sectoral ministries, 
such as agriculture, water management, public works and infrastructure.55 

Impact-based forecasting also requires new investments in data collection. Data and 
information – on hazards, vulnerability and exposure – will need to be integrated from 
a much wider range of sources, including from models, satellite measurements, ground 
observation, crowd sourcing, cloud computing, census, and damage and loss databases. 

Impact-based forecasting also requires inputs from ensemble-based numerical weather 
prediction systems. These systems require significant computing facilities, so WMO 
has helped countries develop sharing and partnership arrangements whereby large-
scale computing is undertaken only by a few centres and these data are then shared 
with others and sometimes customized to their areas and requirements. In the Asia-
Pacific region, countries that do not have the capacity to establish their own computing 
systems can have access to model outputs from the European Centre for Medium Range 
Weather Forecast through a facility maintained by RIMES which customizes these data 
for application to specific locations in the region.

The figure below shows how information that is a departure from sea surface temperature 
averages (‘trigger’), is translated into usable information for risk managers. The process 
starts by characterizing the probability of an El Niño happening during the year, followed 
by an assessment of how it might impact the seasons in different locations, and finally 
by an assessment of the potential biophysical and socio-economic impacts.56

Sources: National Oceanic and Atmospheric Administration, International Research Institute for Climate and 
Society, Food and Agricultural Organization of the United Nations, ESCAP
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Figure 6-5 
Process of producing impact-based forecasts for extreme weather events 

Source: ESCAP (2016); WMO/GFDRR Shanghai workshop report; Baode and Xu Tang (2014). Translating weather forecast into impact-
relevant information; WMO Status of EWS.

Box 6-5 cont’d
Impact-based forecasting

Assessing likely socio-economic impacts are based on vulnerability information captured 
by national and local socio-economic data which will demand national investment. 
Socio-economic databases, including those on the impacts of past disasters, could also 
be strengthened as part of monitoring the progress of the Sendai Framework and the 
data revolution called for in the 2030 Agenda. 

disaster relief and rehabilitation. Even where 
there are new institutions these too have largely 
focused on disaster response and preparedness. 
Instead of becoming a common concern for all 
sectors, disaster risk management has become 
compartmentalized into a sector of its own.21 

These problems can be overcome by stronger 
political commitment. Building resilience 

depends on effective coordination mechanisms 
within and across sectors, requiring the full 
engagement of State institutions – executive 
and legislative – at national and local levels. This 
is stated as a guiding principle of the Sendai 
Framework, and is highlighted in the Paris 
Agreement and the Agenda for Humanity. To 
assist in this, ESCAP has supported efforts by 
priority countries to sensitize key officials of 



CH
A

PT
ER

 6

119

Disaster Resilience for Sustainable Development
Asia-Pacific Disaster Report 2017

planning and finance departments. A regional 
guide book has also been developed on the 
subject and regional training programmes have 
been organized.22

There are now technical standards and codes 
for risk-resistant construction and land-use 
planning. And countries have established early 
warning systems for hydro-meteorological 
hazards and emergency management systems 
for responding to disasters. 

These and other initiatives have helped save 
human lives in low-to-medium scale disasters, 
particularly hydro-meteorological disasters, 
such as cyclones, for which early warnings are 
available. However, some of these gains are being 
offset by the damage from high-intensity low-
frequency disasters such as mega-earthquakes, 
or complex disasters that combine natural and 
technological hazards, notably the 2011 Tohoku 
earthquake and tsunami that caused meltdown 
of nuclear reactors. 

Invest in disaster risk reduction

Due to pressing priorities, many countries find it 
difficult to allocate human or financial resources 
for disaster risk reduction. This is partly because 
in most developing countries policymakers, 
particularly in planning and finance departments, 
fail to appreciate the economic value of 
investing in disaster risk reduction and building 
resilience. They could, for example, make cost-
benefit calculations for risk-proofing roads, and 
making schools and hospitals earthquake-proof, 
and improving meteorological forecasting and 
communications, and satellite imagery. These 
can all provide positive returns. 

In the case of reducing risks from seismic hazards 
in urban areas, an analysis of various policies 
and interventions shows that the largest ratio of 
benefits to costs are from land-use planning and 
improved building standards (approximately 1 
to 4) (Figure 6-6).23  The argument for these 
measures is even more compelling when taking 
into account the political and economic benefits 
from avoiding loss of life and injury, decreasing 
poverty and increasing human development.

Figure 6-6 
Benefit-cost ratios of earthquake risk mitigation measures in Colombia, Mexico and Nepal

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, Nepal. Background paper for the 2011 Global Assessment Report on Disaster 
Risk Reduction. Geneva, Switzerland: UNISDR.
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Investments in prospective and corrective risk 
management can lead to significant reductions 
in mortality. It may not be feasible to do so 
through demolition and reconstruction, either 
because of the cost or because buildings have 
cultural, social and historical importance. There 
are, however, affordable forms of retrofitting 
that can improve the seismic performance 
of buildings or reduce the risks to acceptable 
levels. The experience of Nepal during the 
2015 earthquake demonstrates the benefits of 
retrofitting (Box 6-6).  

It is also useful to estimate a broader benefit-
cost ratio for the region as a whole.24 Developed 
countries and the multilateral funding agencies 
are now working with new tools and techniques 
of cost-benefit analysis for risk mitigation 
projects. These suggest that, globally, disaster 
risk reduction interventions have a rate of return 
of between four and seven times, depending 
on the context.25  Assuming these rates can be 
applied consistently across all interventions and 
countries, then to reduce the average annual loss 
for Asia and the Pacific of $160 billion by 10 
per cent by 2030, the average annual investment 
required would be between $2.3 billion and 
$4.0 billion. 

Just as important, other new investments 
should avoid creating new sources of risk. All 
new projects can be disaster resistant not only 
in their structural components, but also in 
their impacts on society, livelihoods and the 
environment. Some countries in the region are 
adopting innovative tools like disaster impact 
analysis, marginal cost analysis, and disaster 
check lists.26  Moreover, with 10 to 15 per cent 
of additional investment it is possible to retrofit 
development projects. Careful consideration 
can be given to identifying suitable and secure 
locations when planning infrastructure. This 
will require regulations and guidelines on 

zoning and land-use planning. Measures 
to enhance infrastructure resilience include 
avoiding construction in vulnerable locations, 
realigning coastal roads or shifting then to 
higher locations, providing warning signs, and 
designating emergency rescue routes.
 
Adopt innovative ways of managing the fiscal 
burden of disasters 

Many countries, especially Countries with 
Special Needs, face huge financing gaps; they 
may have ability to access domestic and external 
savings for financing reconstruction and relief. 

A study assessing fiscal vulnerability from 
floods, windstorm, tsunami and earthquake 
hazards show that many Asia-Pacific countries 
have financing gaps and hold insufficient 
resources to recover from these hazards. In 
particular, Bangladesh, the Philippines, Pakistan 
and the Pacific SIDS are expected to face fiscal 
challenges due to natural disasters that occur 
less than every 10 years.27  Many countries also 
encounter delays in accessing financing which 
further slows the recovery process and increases 
the severity of disaster impacts. Reducing 
disaster impacts requires immediate access to 
liquidity.

Asia-Pacific developing economies have very 
limited insurance penetration which has not 
kept pace with economic growth – widening 
the gap between insured and actual losses 
(Figure 6-7). Inadequate government funds and 
the lack of insurance can be offset to a certain 
extent by international aid. From 2006 to 
2015, countries in Asia and the Pacific received 
approximately $5 billion in international 
humanitarian assistance though this was only 
around 10 per cent of the average damage per 
year from natural disasters.28
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Box 6-6
Retrofitted school buildings survived the 2015 Nepal earthquake

On 25 April 2015 an earthquake struck the historic district of Gorkha, about 76 km 
northwest of Kathmandu. Most of the school buildings in the affected areas in Gorkha, 
Sindhupalchowk, Adlakha, Nakao and part of Kathmandu valley, suffered significant 
damage that would have killed and injured students, had they been at school during 
the earthquake. However, 160 school buildings that had been retrofitted withstood 
the massive 7.8 magnitude tremor and over 100 aftershocks. Some of these buildings 
were retrofitted as part of the joint effort by the Ministry of Education and the National 
Society for Earthquake Technology co-financed by the Asian Development Bank and the 
Government of Australia. 

Buildings that could be used immediately after the 
earthquake: retrofitted and non-retrofitted

Source: Naveed Anwar, Sandip Adhikari, Maria Shahid, Shankar Shrestha, “Making schools safer for earthquakes 
effectiveness of retrofitting: case studies from Nepal”, AIT Solution, November 2016. 
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Figure 6-7 
Percentage of disaster losses insured, 2004–2015

Countries in the region are trying innovative 
solutions to improve access to post-disaster 
liquidity. One option is forecast-based financing. 
When a disaster has been forecast beyond 
an agreed threshold of probability, funds are 
released for disaster preparedness and response 
as well as for building resilience.29 This approach 
has been rolled out by the United Nations World 
Food Programme (WFP) and the International 
Federation of Red Cross and Red Crescent 
Societies, together with the German Red Cross. 
In 2015, in the light of predictions of El Niño 
and extreme weather, the Red Cross successfully 
activated the mechanism in Guatemala, Uganda, 
and Zimbabwe. Forecast-based financing lowers 
the cost of the humanitarian response by as much 
as 50 per cent. In Asia, WFP and Red Cross 
Societies have put this mechanism in place in 
Bangladesh, Nepal,  and the Philippines.30

Similarly, the World Bank and Columbia 
University have an initiative on financial 
instruments for rapid release of funds for disaster 
relief and response. Research is underway on the 
use of satellite remote sensing data, in tandem 

with ground-based information, for assessing the 
economic implications of catastrophic flooding 
at a country level. The initial focus countries 
are Bangladesh, Malaysia and Thailand. If such 
an assessment is feasible instruments could be 
designed for use by finance ministries to buffer 
the country from the burden of disasters.31  

Governments and other actors have also 
considered ways of sharing risks – both within 
and between countries. The key risk-transfer 
instruments include: financial insurance, micro-
insurance, and micro-financing, investment 
in social capital, government disaster reserve 
funds, and intergovernmental risk sharing.32  

For individual farmers, for example, a useful 
option is parametric weather-index insurance. 
In this case, the payout is tied not to the actual 
damage but to agreed thresholds of such 
parameters as local wind speeds and rainfall. This 
has several advantages over traditional forms 
of insurance, since there is less administration, 
payouts can be much quicker. Payouts can also 
facilitate anticipatory action that reduce the 

Source: Based on non-life insurance premium data from SwissRe, Sigma annual report on world insurance. Insured loss data from MunichRe, 
NatCatSERVICE. 
Note: The “Asia & Oceania” regional grouping used by the source slightly differs from the composition of “Asia-Pacific” used throughout this 
report. 
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risk of a physical phenomenon, such as drought, 
evolving into a disaster – so payouts can be 
lower than those required afterwards. 

In the past, weather-index based insurance has 
been hampered by a lack of historical data and 
inadequate weather observation and monitoring 
facilities. In Panay Island in the Philippines, for 
example, a private sector scheme was hampered 
by a lack of historical rainfall data and the 
insurance company could only insure farms 
within 20 kilometres of the weather observation 
and monitoring station. 

Moreover, some disasters, such as floods, do not 
depend on a single parameter, and insurance 
markets have struggled to provide affordable 
insurance in high-risk areas. Even in many 
developed markets, flood is an ‘uninsurable’ 
risk in coastal areas or on floodplains where 
the extent of potential losses renders insurance 
financially unviable. For flood insurance, it is 
common, therefore, for part of the risk to be 
underwritten by the state.

One index-based flood insurance product was 
being piloted for smallholder farmers in the 
districts of Muzzafarpur in Bihar, India, and 
Sirajganj in Bangladesh, during the summer 
monsoon in 2017. It was developed by the 
International Water Management Institute 
(IWMI), the Indian Council for Agricultural 
Research, the Disaster Management 
Department, the Institute of Water Modelling, 
the insurance company SwissRe, and NGOs. 
The IWMI conducted a survey to ascertain the 
willingness of farmers to pay; most wished to 
be part of the pilot scheme, while expressing 
their need for affordable premiums in line with 
their incomes. In Bihar, more than 200 farming 
households have already enrolled in the scheme 
with the total sum insured estimated to be 
equivalent to $78,000.33

IWMI will use satellite data to verify claims 
and assist in calculating payouts. The payout 
index is tied to a 35-year record of floods and 
associated losses in paddy rice crops. The index 
combines hydrological and hydraulic modelling 
and newly available 10 metre-resolution satellite 
images from the European Space Agency. If a 
trigger water level is reached the satellite images 
are used to verify the depth and duration of the 
flood and identify the farmers who are eligible 
for compensation, who will  be notified via 
SMS.34  

Given the flurry of interest in parametric 
insurance, the diversity of products being 
tested on the ground, and the tools and services 
being exchanged regionally through ESCAP’s 
Regional Cooperation on Space Applications, 
some ESCAP member States have expressed 
the need for a platform for peer learning on this 
topic. 

Monitor progress in resilience-building

The global development agendas have clear 
goals and targets, so it is important to monitor 
bottlenecks and progress in building resilience. 
The Sendai Framework consists of seven global 
targets, while the Sustainable Development 
Goals number 17 in total, and include 169 
targets. In early 2017, to ensure coherence the 
indicators for both the Sendai Framework 
and the SDGs were aligned, i.e. the Sendai 
Framework indicators contribute to measuring 
four of the SDG targets (Figure 6-8). 

The Paris Agreement aims to keep the increase 
in global average temperature to well below 2 °C 
above pre-industrial levels and the Conference 
of the Parties is entrusted with periodically 
taking stock and assessing progress at the 
global and national levels. The New Urban 
Agenda encourages “voluntary, country-led, 
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Figure 6-8 
Alignment between the Sendai Framework and SDG indicators

open, inclusive, multi-level, participatory and 
transparent follow-up and review”.

One of the main problems is that many 
countries have yet to develop national systems 
for collecting disaster-related statistics. In 
February 2017, at the request of the open-ended 
intergovernmental expert working group on 
indicators and terminology relating to disaster 
risk reduction, UNISDR started the Sendai 
Framework Data Readiness Review. This 
covers two time periods: current availability; 
and 2005–2015 which was the implementation 
period of the Hyogo Framework for Action 
from which the baseline for the Sendai 
Framework for Disaster Risk Reduction was 
developed. As of 20 April 2017, there were 
inputs from 87 countries, 27 coming from Asia 
and the Pacific.35 

To fill the critical data gap the International 
Research Institute of Disaster Science at 

Tohoku University and UNDP launched a 
joint initiative, the Global Centre for Disaster 
Statistics. The centre will establish a global 
database to collect and archive disaster loss 
and damage data and other relevant data from 
various sources. It will also build the capacity 
of national disaster management agencies to 
provide and use official data, which includes 
monitoring country progress under Sendai 
Framework. 

Traditional statistics can be complemented 
with earth observation data and geospatial 
information which can be used to monitor and 
visualize progress on disaster risk reduction and 
resilience. The drivers of risk accumulation over 
time can be monitored by data on land use, 
land cover, elevation, and topography. However, 
taking advantage of these new data sources and 
technologies needs investments in systems, and 
staff training for integrating geospatial, and  
earth observation data and ensuring 
interoperability. 
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More data do not necessarily result in usable 
information or better decisions. Advances in 
technology or technical human capabilities will 
only deliver their potential as part of integrated 
systems that align the flow of information with 
the shifting needs and demands of users.36  
Ensuring that countries with limited capacity 
benefit from these tools and technologies is 
discussed in the next section. 

Action for regional cooperation 

Resilience can be facilitated and strengthened 
through international and regional cooperation. 
The six global development frameworks 
emphasized such cooperation through the 
established mechanisms of the United Nations, 
multilateral financial institutions and North-
South and South-South triangular cooperation. 
The Sendai Framework says that “each State has 
the primary responsibility to prevent and reduce 
disaster risk including through international, 
regional, subregional, transboundary and 
bilateral cooperation”. Consequently, there 
is a global target to substantially enhance 
international cooperation for developing 
countries. 

Many of the Sustainable Development 
Goals also contain targets on cooperation. 
In addition, there is a dedicated target (SDG 
17) on revitalizing the global partnership for 
sustainable development. The Addis Ababa 
Action Agenda is firmly based on international 
cooperation. The New Urban Agenda also 
requires “enhanced international cooperation 
and partnerships among governments at all 
levels”. The Agenda for Humanity, calls for an 
international order, based on “solidarity and 
collaboration - with people at its centre”.

In Asia and the Pacific, there have been a 
number of initiatives to translate these global 

commitments into regional implementation 
plans:

•	 Regional road map for implementing the 
2030 Agenda for Sustainable Development 
in Asia and the Pacific – ESCAP member 
States adopted the regional road map in 
March 2017 at the Asia-Pacific Forum on 
Sustainable Development. This includes: 
strengthening regional cooperation; efficient 
and coordinated support to member States; 
and sharing knowledge and good practices 
more effectively. Disaster risk reduction and 
resilience is identified as one priority area 
for regional cooperation. 

•	 Regional action plan – The Asian Ministerial 
Conference for Disaster Risk Reduction 
has adopted the Regional Action Plan 
and Road Map for implementation of 
the Sendai Framework. The regional plan 
provides broad policy direction, a 15-year 
road map, and a two-year action plan. 

•	 Pacific Framework – The Pacific Community 
has adopted the Pacific Framework for 
Resilient Development in the Pacific 
which provides an integrated approach 
to address climate change and disaster 
risk management for the  Pacific island 
countries.37  

•	 ASEAN Declaration–ASEAN countries have 
adopted a Declaration on Institutionalizing 
the Resilience of ASEAN and its 
Communities and Peoples to Disasters and 
Climate Change. The declaration underlines 
the importance of coherence, consistency 
and alignment across all relevant sectors 
by integrating disaster risk management 
and climate change adaptation in sectoral 
policies, strategies, plans, programmes, and 
projects.38  
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Box 6-7
Cross-border tracking improves typhoon monitoring and forecasting

For nearly 50 years, the ESCAP/WMO Typhoon Committee has enabled the use of 
the latest innovative technologies to ensure well-coordinated regional responses 
to typhoons and cyclones. When a storm passes a certain threshold, the Typhoon 
Committee’s standard operating procedure is activated, and countries exchange 
data to minimize blind spots when tracking the typhoon. Typhoon Meranti, which hit 
Philippines, eastern China and Taiwan, Province of China in September 2016, was the 
strongest tropical cyclone in the world that year. Its estimated peak intensity was 165 
knots (305 kilometres per hour). Nevertheless, the damage was minimal due in part 
to precise tracking of its speed, intensity and movement. Such precision was made 
possible by the joint monitoring operations of Typhoon Committee members. 

There can also be considerable inequalities 
between countries – which may differ greatly 
in their access to technologies and information, 
and their ability to use them. Some resources 
can be delivered as regional public goods, such 
as early warning for transboundary hazards. 
ESCAP member countries can take a number 
of measures to ensure that populations and 
countries with low capacity can make use of 
technologies through partnerships and regional 
cooperation. 

Maximize the efficiency of regional early warning 
systems 

Joint action is needed to improve warning 
systems for shared hazards that cut across 
national borders. ESCAP and WMO have 
jointly established two regional bodies to 
minimize and mitigate the impacts of tropical 
cyclone-related disasters: the Typhoon 
Committee covers the western Pacific; and the 
Panel on Tropical Cyclones covers cyclones 
emanating from the Bay of Bengal and the 
Arabian Sea. These bodies coordinate country 
operations, focusing on meteorology, hydrology, 
disaster risk reduction, training and research 
(Box 6-7). They also collaborate as, for example, 

in the production of a manual on standard 
operating procedures for coastal multi-hazard 
early warning systems.39  

Regional learning platforms can also facilitate 
peer learning to share lessons from successful 
efforts such as early warning systems. Many 
Asia-Pacific countries have improved their early 
warning systems for typhoons and cyclones 
– notably India, Bangladesh, Myanmar, 
the Philippines, and Viet Nam.40  Early 
warnings work best in conjunction with other 
interventions. In the Philippines, for example, 
Albay province is frequently hit by some of 
the strongest typhoons but has a zero casualty 
policy – based on early warnings, combined 
with engineering interventions, and social 
preparation and capacity building, along with 
preemptive evacuation.41

The WMO/ESCAP Panel on Tropical Cyclone 
and the ESCAP/WMO Typhoon Committee 
helped enhance regional cooperation by sharing 
of dynamic risk data, monitoring cyclone/
typhoon from its origin to the landfall at the 
coast, and building institutional capacity of 
member States. 
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Figure 6-9 
Deaths from tropical cyclones hitting Bangladesh (1970-2017)

member States in 2015, ESCAP, with funding 
from GIZ, is conducting feasibility studies to 
review challenges, opportunities and the status 
of regional cooperation for early warning of 
transboundary hazards.43 

The costs of warning systems vary greatly among 
countries, so it is important to identify affordable 
and practical solutions that lend themselves 
to replication across the region. Countries 
can then strengthen cooperation, knowledge 
sharing, joint learning and innovation – taking 
advantage of each stakeholder’s expertise to 
scale up successful initiatives into effective and 
sustainable mechanisms. 

Regional cooperation is indispensable for 
financing early warning of tsunamis. The initial 
investment for establishing the IOTWMS,  
after the 2004 tsunami, was $300 million,  
mostly borne by the governments of Australia, 
India and Indonesia and their partners. As of  
2014, the total annual cost of operating and 
maintaining the system was $90 million.  

Under these regional cooperation mechanisms, 
Bangladesh for example, has had great success 
in combining early warnings and cyclone 
shelters. Armed with information on cyclone 
tracks, wind speed, and expected rainfall 
quantities, millions of people have been taken 
out of harm’s way due to timely evacuation and 
pre-positioning of relief goods. Over a 40-year 
period, fatalities related to housing damaged by 
cyclones have been cut dramatically: in May 
2017, for example, cyclone Mora, hit southern 
coastal areas with wind speeds of up to 150 
kilometres per hour but there were fewer than 
ten deaths.42 

Another successful example is Hong Kong, 
China where the reduction in deaths from 
typhoons has been attributed to early warning 
systems combined with better compliance with 
building codes (Figure 6-10).

There are also options for other hazards 
such as transboundary river-basin floods, 
flash floods and landslides. At the request of 
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for Computing Accessibility and Planning 
Evacuation (ESCAPE). 

ESCAP is now also intensifying its work in 
the north-western Indian Ocean. Since 2009, 
ESCAP has been raising awareness on the 
tsunami risk posed by the Makran Subduction 
Zone and the importance of close cooperation 
on tsunami monitoring. 

Tsunami early warning is ultimately the 
responsibility of national governments, but 
there are also other opportunities for regional 
cooperation. Working together, countries 
can engage in joint learning and exchange of 
experience or technical assistance – improving 
inundation maps and warning chains, for 
example, and developing evacuation plans. This 
is particularly important for poorer countries 
that lack the capacity to conduct such processes 
by themselves.

Share data and knowledge

Leveraging the advances in science and 
technology to improve DRR depends on 

Figure 6-10 
Deaths due to typhoons in Hong Kong, China, 1970s to 2000s 

Around half of this is likely to be for 
maintenance of water surface-level buoys which 
are susceptible to outages and malfunctioning 
due to harsh conditions and vandalism.44 

A major concern therefore is sustainability. 
Governments have many competing priorities 
and over time can question the value of expensive 
systems to protect against events that are very 
infrequent. The IOTWMS which provides 24 
countries around the Indian Ocean with access 
to tsunami warning services can be considered 
as a regional ‘public good’. A study for ESCAP 
estimated that on average, over the next century 
the IOTWMS will save the equivalent of at 
least 1,000 lives per year. 

The weakest link in the IOTWMS is 
reaching the ‘last mile’. ESCAP’s support 
to the IOTWMS focuses therefore on 
strengthening community preparedness with 
well-established plans for quick evacuation 
that are understood by residents. With support 
from the ESCAP Multi-Donor Trust Fund for 
Tsunami, Disaster and Climate Preparedness, 
RIMES has developed the Evaluation System 

Source: UNEP, 2014.
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Figure 6-11 
Outcome (SDG 1.5) to input indicators (Sendai target G)

Figure 6-12 
Pillars of the RESAP Plan of Action for Space Applications, 2018-2030

access to data, information and knowledge. The 
information needs to be specific and ‘actionable’ 
to the end-user down the line.  For example, 
achieving target G of Sendai Framework which 
aims to substantially increase the availability 
and access to multi-hazard early warning 
systems and disaster risk information and 
assessments to people by 2030, need various 
layers of processed data to produce actionable 
early warning information, namely hazard 
characteristics, vulnerability, exposure, and 
potential impacts. While hazard data are widely 
available, vulnerability and exposure data are 
limited. Improving the availability of these data 

and information will not only help countries 
achieve this Sendai target but also serves as 
inputs to monitoring the progress on Sendai 
and SDG indicators (Figure 6-11).

At the global level, space applications have 
been recognized as an important means of 
implementation for development frameworks. 
If countries are to take advantage of space 
applications, they will need better access 
to information and knowledge. To achieve 
this, ESCAP’s Regional Space Applications 
Programme for Sustainable Development in 
Asia and the Pacific (RESAP) support low-
capacity, high-risk countries.
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Under these thematic areas, four main 
modalities of delivery were suggested: 

•	 Timely provision of near real-time satellite 
imagery 

•	 Programmes on thematic areas 
•	 Skills and capacity to address existing gaps 

and emerging challenges 
•	 Institutional development through 

emerging technology, knowledge products, 
standards and procedures 

One of the flagship programmes under RESAP 
is the Regional Drought Mechanism. The aim 
is to build partnerships that enable countries 
experienced in using space applications to assist 
other low-capacity, high-risk countries. The 
mechanism builds tailored drought monitoring 
systems, linked with seasonal and climate 
forecasts, catchment water balance tools, and 
institutional capacity building. Linking space, 
hydrometeorological, census and ground-level 
data with policies and strategies provides a cross-
sectoral system to address the complex issue of 
drought, whilst building the capacity of national 
governments in using space applications and 
other science and technological tools. 

The programme uses various practical tools 
and components which are developed or 

supported by other government agencies 
and partners. These include the National 
Remote Sensing Centre of India, the Chinese 
Academy of Sciences, eWater Australia, and 
the Geo-Informatics and Space Technology 
Development Agency of Thailand. 

Another regional programme for enhancing 
access to space-based data is SERVIR. This 
is a joint venture through which USAID 
and the National Aeronautics and Space 
Administration provide satellite-based earth 
observation data to the International Centre 
for Integrated Mountain Development and the 
Asian Disaster Preparedness Center. 

Build regional capacity 

In recent years, there have been substantial 
improvements in understanding weather 
and climate systems. Coupled with more 
sophisticated modelling and greater computing 
power, this has resulted in more accurate 
forecasts with longer lead times. In general, 
depending on location and season, it is now 
possible to provide a climate forecast three 
to six months in advance. Integrating such 
weather and climate forecasting into early 
warning systems has helped reduce exposure to 
extreme climate events and improve planning 
and management in business, food security, and 
health.45

Implementing the 2030 Agenda for resilience-
building is often hampered by a lack of capacity. 
For example, many countries have found it 
difficult to make full use of risk information, 
including that related to climate change, and 
have not made their overall development plans 
fully sensitive to disaster risks. A number of 
countries have therefore established national 
institutions to develop capacity for disaster risk 
management.

RESAP adopted a Plan of Action that started 
in 2012 and will end in 2017. This work will be 
taken forward by a new Plan of Action for Space 
Applications, 2018-2030, which is aligned 
with the SDGs, the Sendai Framework and 
the Paris Agreement, along with the Regional 
road map for implementing the 2030 Agenda 
for Sustainable Development in Asia and the 
Pacific. For this purpose, in 2016, the twentieth 
Intergovernmental Consultative Committee 
of RESAP recommended three pillars (Figure 
6-12).
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Countries can also take advantage of United 
Nations initiatives. The United Nations Global 
Education and Training Institute for Disaster 
Risk Reduction in Incheon, for example, has 
training programmes on disaster risks and 
resilience. ESCAP has also organized training 
programmes for key government functionaries 
and other stakeholders. ESCAP has also recently 
established the Asian and Pacific Centre for 
the Development of Disaster Information 
Management (APDIM) to provide member 
countries with advisory services and technical 
cooperation on building codes, seismic micro-
zonation and retrofitting. This will draw on 
the expertise and resources offered by centres 
of excellence in the host country, the Islamic 
Republic of Iran, such as the Building and 
Housing Research Centre and the National 
Cartographic Centre.

Such activities may be stepped up in 
collaboration with national and sub-regional 
and other centres to address capacity gaps in 
other key areas, such as developing national 
statistical systems, assessing emerging risks, 
post-disaster need assessment, end-to-end early 
warning systems, and integrated disaster risk 
reduction in nation development.

One important area for sharing regional 
experience and building capacity is for  
addressing the El Niño Southern Oscillation 
(ENSO) cycle.46  El Niño brings considerable 
risks, as a harbinger of extreme weather and slow-
onset disasters, but it also offers opportunities 
to manage these risks because during an El 
Niño year the seasonal climate becomes more 
predictable depending on the location and 
season, El Niño can be predicted from three to 
six months in advance.47 Many countries in the 
region – notably Australia, India, Indonesia, the 
Philippines, and Viet Nam – have considerable 
experience managing major El Niño events. 
For example, during the El Niño drought of 
2002, the Government of India developed a cell 

under a cabinet secretary to monitor drought 
and advise on agricultural strategies and water 
management. This cell was subsequently used to 
tackle the droughts of 2009, 2014 and 2015.48  

Overall, countries now have greater capacities 
to generate and interpret forecasts. Since the 
powerful El Niño in 1997-1998 there has 
been a significant increase in interactions 
among the international community, regional 
and national centres, and local communities.49 
Nevertheless, many developing countries still 
lack the resources and expertise to benefit 
fully from climate services.50 Countries in the 
region therefore need to intensify cooperation 
to improve their capacities to reduce El Niño 
risks as part of broader strategies to manage the 
impacts of climate variability. 

Considering the limited availability of indicators 
and data to monitor progress on Sendai targets 
and the disaster risk reduction related targets 
of the SDGs, capacity development for geo-
spatial monitoring is important. A joint 
monitoring of emerging transboundary disaster 
‘hotspots’ due to the changing geography of 
risks, changes in demography, development 
context or a combination of all, is an important 
component of SDG implementation which can 
be supported by regional cooperation.

Countries are at different stages of developing 
strategies to build resilience to disasters across 
sectors. The development and implementation 
of these plans require guidelines across all 
relevant sectors of development along with the 
means of implementation, such as enabling 
technologies, finance and capacity development 
opportunities.   In this regard, there is a need 
to establish the Asia-Pacific Disaster Resilience 
Network (APDRN) in ESCAP to support 
the ongoing efforts of member countries to 
ensure coherence across the global development 
frameworks for disaster risk reduction and 
resilience (Figure 6-13). 
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Figure 6-13 
Schematic diagram of Asia-Pacific Disaster Resilience Network

The APDRN could forge existing knowledge 
and capacities through inter-related pillars, 
including the regional platform for multi-
hazard early warning systems and the regional 
space applications for disaster risk reduction. 
A regional hub of knowledge and innovation 
could be organized to serve as an infrastructure 
for analytical research and norm setting. The 
APDRN could align the analytical research and 
norm setting work of ESCAP with regional 
cooperation and it could initiate new analysis  
on disaster prevention and peace building in 
countries where disasters and conflicts co-exist. 

Reinforcing the future

Disasters may not be completely predictable, 
but they can be anticipated. Governments 
across Asia and the Pacific now have a greater 

understanding of how natural disasters unfold 
– exposing weaknesses in physical and social 
infrastructure and striking hardest at the 
poorest.  

In response, governments have established the 
necessary policy frameworks. And scientific 
advances have enhanced tools for more effective 
action. But building resilience is not a job 
for the public sector alone, it must involve 
multiple stakeholders, from the private sector 
and civil society, to regional and international 
organizations. This requires ‘whole-of-
government’ and ‘all-of-society’ engagements – 
to build more resilient structures and societies 
for current and future generations. This will be 
an essential basis for achieving the Sustainable 
Development Goals – for extending the benefits 
of human progress to everyone, with a resolute 
determination to leave no one behind. 



CH
A

PT
ER

 6

133

Disaster Resilience for Sustainable Development
Asia-Pacific Disaster Report 2017

ENDNOTES
1 United Nations, 1987.

2 United Nationa General Assembly, 1989.

3 Yokohama Strategy and Action Plan for a Safer  

 World, 23-27 May 1994.

4 United Nations WCDRR, 2004. 

5 UNISDR, 2005. 

6 United Nations, 2011,2013, 2015.

7 UNISDR, 2014.

8 ESCAP, 2015a.

9 United Nations, 2016.

10 The Framework quotes this definition from  

 UNISDR, 2009.

11 ESCAP, 2017b provides a list of indicative  

 activities for the implementation of SDGs that  

 also implements the Sendai Framework.

12 Davis et al. (eds), 2015.  

13 UNIDR, 2013b.    

14 ESCAP, ADB & UNDP, 2017.

15 De Guzman, 2017. 

16 Policarpio, 2017. 

17 Khin Cho Cho, 2017. 

18 The ESCAP Tsunami and Climate Resilience  

 Trust Fund supported the introduction of  

 long-term climate pro-jections to the Monsoon  

 Forums in Pakistan, Cambodia and Myanmar. 

19 Srinivasan, et al., 2011. 

20 ADPC, 2009. 

21 UNISDR, 2015b. 

22 ESCAP, 2017b.  

23 UNISDR, 2011b.

24 Note that we are only focusing on mitigating  

 economic damages, not reducing fatalities or  

 numbers of affected persons, though the latter  

 number would presumably be reduced if  

 economic damages are reduced.

25 Venton, 2004; ODI et al., 2011; Wilenbockel,  

 2011 & IFRC, 2012.   

26 ESCAP, 2017b.   

27 Williges et al., 2015.  

28 OECD, 2016. 

29 Coughlan et al., 2015.   

30 IFCR, n.d.   

31 Columbia Water Center, 2017.   

32 The latter two help to provide much needed  

 relief and immediate liquidity after a disaster  

 in regions where individual countries, because  

 of their size and lack of diversity, cannot have  

 viable risk insurance schemes. See IPCC, 2012.  

33 Amarnath, 2017a.   

34 Amarnath, 2017b.  

35 Afghanistan, Australia, Bangladesh, Bhutan,  

 Cambodia, China, Cook Islands, Democratic  

 People’s Republic of Korea, Federated States of  

 Micronesia, Georgia, Indonesia, Japan, Lao  

 People’s Democratic Republic, Malaysia,  

 Maldives, Mongolia, Myanmar, Nauru, New  

 Zealand, Pakistan, Philippines, Republic of Korea,  

 Sri Lanka, Thailand, Tonga, Turkey, Tuvalu.

36 Georgia Institute of Technology, 2013. 

37 The Pacific Community, 2016. 

38 ASEAN, 2017.  

39 ESCAP/WMO Typhoon Committee et al., 2015.

40 CRED & UNISDR, 2016.  

41 Salceda, 2013.      

42 IFRC, 2016.; Haque et al., 2012.   

43 ESCAP, 2015c.    

44 Lauterjung, et al. (eds.), 2017. 

45 IPCC, 2012.  

46 ESCAP, UNDP & RIMES, 2016.

47 Goddard, 2015.  



134

LEAVE NO ONE BEHIND

48 Gadgil, 2015.  

49 Dilley, 2015. 

50 WMO, 2015.   

51 ESCAP, 2016d.   

52 Danao-Schroeder, et al., 2015.  

53 Arkin, 2016.   

54  Namely, from AR5 CMIP 5 genre used in the  

 IPCC Fifth Assessment Report, 2013.

55 CMA et al., 2016.   

56 ESCAP, UNDP & RIMES 2016.


