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Science & Technology into Action 
Disaster Risk Reduction Perspectives from Asia 

Foreword

The new paradigm of risksensitive development triggered by the Sendai Framework for Disaster Risk 
Reduction 2015–2030 requires sound foundations in knowledge and understanding to contribute to the attain
ment of the Sustainable Development Goals. The Sendai Framework, while adopting ‘Understanding Disaster 
Risk’ as its first priority for action, emphasizes the importance of science and technology. It calls for enhanced 
scientific and technical work on disaster risk reduction and highlights the need to prioritize the development and  
dissemination of sciencebased risk knowledge, technology and innovation.

The UNISDR Scientific and Technical Advisory Group (STAG) has established itself as an essential global 
forum providing technical advice and support in the formulation and implementation of disaster risk reduction 
activities worldwide. The contribution of the UNISDR Asia Science Technology and Academia Advisory Group 
(ASTAAG) is equally critical. Its contributions in the AsiaPacific region address and enhance all aspects of the 
scientific and technical dimensions of disaster risk reduction, with particular emphasis on the needs of the devel
oping countries. ASTAAG has also made significant inroads in leveraging the academic community to engage 
in disaster risk reduction activities. 

ASTAAG has played a pivotal role in strengthening the sciencepolicy interface in the region as a means  
of informing decision making and shaping risk governance. This was a key action identified at the First Asian 
Science and Technology Conference for Disaster Risk Reduction in 2016. The Asia Regional Plan for Implemen
tation of the Sendai Framework also highlights the importance of ASTAAG in mobilizing science and technical 
work for disaster risk reduction.

The current publication ‘Science and Technology in Action: Disaster Risk Reduction Perspectives from 
Asia’ takes forward the 12 action points, adopted at the First Asian Science and Technology Conference for  
Disaster Risk Reduction as contribution to the global ‘Science and Technology Roadmap’. The publication iden
tifies examples and good practices of implementation of these action points, identifying the role of science and 
technology in each. This is a unique way of bridging the gap between science and policy.

Building on the notable progress to date and to consolidate the knowledge base for implementation of the 
Asia Regional Plan and the Sendai Framework, future actions in this area of work should include manmade, 
cascading and complex hazards. The use of new technology is an imperative, but it should be linked with local 
and indigenous knowledge to be effective. The focus on innovation is key — the ASTAAG will play an instru
mental role in enhancing access to innovation and technology, and multihazard and solutiondriven research and 
development in the field of disaster risk management. The upcoming 2018 Asian Ministerial Conference on 
Disaster Risk Reduction offers a key opportunity to further address these issues while underscoring the essential 
role of science and technology in the successful implementation of the Sendai Framework.

Loretta Hieber Girardet
Chief, UNISDR Asia and Pacific Region
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Preface
Three years have passed after the adoption of Sendai Framework for Disaster risk Reduction. Within these 

three years, significant momentum has been observed in different stakeholders for their commitments to imple
ment SFDRR in their respective ways. Science and technology role has been recognized and reaffirmed in  
several major global and regional forum. However, the key issue to collaboration of science technology group 
with other stakeholders and to codesign risk reduction solutions. 

After the establishment of Asia Science Technology Academia Advisory Group (ASTAAG) in May 2015, 
we have tried to take leadership role in ensuring that science and technology is used for decisionmaking in the 
Asia region. At the global level, two major science conferences were held, one in January 2016 in Geneva, and 
the other in November 2017 in Tokyo. ASTAAG members participated and contributed actively in these two 
global events. ASTAAG was one of the key partners in organizing the 1st Asia Science Technology Conference 
for Disaster Risk Reduction (ASTCDRR) along with other members in August 2016. The recommendations of 
the 1st ASTCDRR were included in the AMCDRR (Asia Ministerial Conference on DRR) in New Delhi in  
December 2016. ASTAAG also contributed in compiling “codesign risk reduction solution”, a good practice 
compilation of science and technology with other stakeholders. This was published in the Global Platform in 
Cancun in May 2017. 

This publication is an attempt by the ASTAAG members to compile the examples of implementation of 
twelve priority actions identified in the 1st ASTCDRR. These priority actions are still valid, and need specific 
cases of implementation. The implementation of the actions can only be possible in cooperation with all different 
other stakeholders, and the examples presented here reaffirm that. Bringing science technology into decision
making, and codesign risk reduction solutions is a nonending process, and hope that this publication will be a 
good start to focus on the implementation of these twelve actions in long term. 

We thank all the ASTAAG members and partners for their generous contributions. 

Rajib Shaw and Peijun Shi 
CoChairs of ASTAAG
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About ASTAAG
The increasing importance and role of sciencebased decisionmaking was strongly emphasized in the  

Sendai Framework for Disaster Risk Reduction (SFDRR). In response to that, the UNISDR Asia Pacific Office 
has formed the Asia Science Technology and Academia Advisory Group (ASTAAG) in May 2015. Academia, 
science, and technological communities have a responsibility to be an active partner for providing solutions to 
problems based on their research findings, to introduce new technology and innovations as well as to improve 
the dialogue and cooperation with other relevant stakeholders and policy makers.

Key Focuses

· Strengthen capacities of the Science, Technology and Academic community in disaster science

· Support governments in science based decision making to implement SFDRR

· Enhance networking among academic community and other stakeholders

Major activities

·	 Periodic assessment of status and science and technology for DRR in the region 

·	 Provide specific advices to national and local governments on science based decision making

·	 Assisting governments in reviewing the progress of the SFDRR implementation 

·	 	Recognition of networks of universities/center of excellences and engage them in sharing knowledge 
and experience

Members

ASTAAG comprises selected disaster experts from Asian countries: Bangladesh, China, India, Indonesia, 
Iran, Japan, Malaysia and Philippines. The Group provides policy advisory services to governments and other 
stakeholders on appropriate technology and its application in decisionmaking. Advisory services include: Risk 
governance, Communitybased Disaster Risk Management, Urban risk management, Earthquake risk mitigation, 
Private sector involvement, Climate change adaptation, Disaster and environmental education and Disaster  
resistant building design. The group also provides advices on higher education curriculum development in disas
ter risk reduction. The ASTAAG secretariat is hosted in Beijing Normal University (BNU), China, and is headed 
by Saini Yang. Current ASTAAG members are as follow:

·	 Australia: Frank Thomalla and David Sanderson 

·	 Bangladesh: Jamiur Reza Chaudhury

·	 China: Peijung Shi (Cochair) and Emily Ying Yang Chan

·	 India: Vinod Sharma 

·	 Indonesia: Sugeng Triutomo

·	 Iran: Ali Ardalan 

·	 Japan: Rajib Shaw (Cochair) and Takako Izumi

·	 Malaysia: Joy Jacqueline Pereira

·	 Philippines: Antonia Yulo Loyzaga 
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First Asia Science Technology  
Conference on Disaster Risk  
Reduction (ASTCDRR)

The 1st Asian Science and Technology Conference for Disaster Risk Reduction was organized in August 
2016, by the Hydro and Agro Informatics Institute (HAII) of the Royal Thai Government Ministry of Science 
and Technology and UNISDR, in collaboration with UNISDR’s Asian Science Technology and Academia  
Advisory Group (ASTAAG), Integrated Research on Disaster Risk (IRDR), Future Earth and other scientific 
organizations and networks. The Conference brought together more than 300 senior policymakers, practitioners, 
researchers and academics, civil society and the private sector in the realm of disaster risk reduction from across 
Asia, and more widely, to discuss how to strengthen science based DRR policy development in support of the 
implementation of the Sendai Framework in Asia (ASTCDRR 2016). The following recommended actions align 
with and contribute to the global “Science and Technology Roadmap”. 

The uniqueness of the conference lies in the fact that:

·  This is the first of its type which is organized by a government and focusing entirely on science and 
technology for DRR

·  The participants come from all different stakeholders including science technology, government, UN 
agencies, private sectors, civil society and media. 

·  The conference identified twelve specific actions under the four SFDRR priority areas, which became 
the official voice of science technology stakeholder group, and these priorities became part of the  
interministerial process of DRR in Asia 
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Twelve priority actions for S&T in 
DRR in Asia

Following are the twelve priority actions identified in the conference. 

Priority 1 — Understanding Disaster Risk

I  Enhance disaster loss and damage accounting, national and local disaster risk assessment and com
munication of disaster risk, with a specific focus on urban risks. This should be done through: data 
standardization; appropriate and robust methodologies and tools; building the capacities of both  
the scientific community for dynamic research and innovation to cope with fast changing context of 
hazards and vulnerabilities, and DRR practitioners to apply such methods; and promoting the role of 
mass media, civil society and people working with communities to translate scientific information into 
understandable and accessible risk information. A Multihazard, multiscale, multistakeholder, and 
multifacet approach and participatory process should be a standard.

II  Use space and disaster risk mapping technologies and strengthen the capacity for using these  
technologies for improved understanding of disaster risks at global, national and local level.

III  Strengthen regional exchange on disaster risk information and science in order to better understand 
complex disaster risks including risks of transboundary, cascading and compound disasters.

Priority 2 — Disaster Risk Governance

IV  Strengthen sciencepolicypractice nexus at all levels (national, local, transboundary and regional) 
through: increased dialogue and networking among scientists, policy makers and practitioners; better 
evidence to inform decision making and proactive involvement of the science and technology  
community in regional, national and local platforms for DRR. Support these platforms to be multi
stakeholder partnerships, particularly including the private sector, civil society, media and communi
ties atrisk to deliver sciencebased solutions and technological userfriendly tools and methods to 
reduce disaster risk and strengthen resilience.

V  Develop interdisciplinary national science and technology plans to support implementation of the 
Sendai Framework. This includes actions by academia/universities to develop their own disaster risk 
management plans.

VI  Enhance collaboration between local governments, academia and other partners to promote local com
munities’’ knowledge and traditions and to sustain and replicate many good practices that exist locally 
for sciencebased decision making.

Priority 3 — Invest in DRR for Resilience

VII.  Make DRR an area of focus within education including networking between universities. Jointly  
develop research and higher education programs that contribute to the building of resilient communi
ties and societies. Promote knowledge broker education and training programs to help close the gap 
between disaster risk science and people including through community networks such as faithbased 
organizations
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VIII  Ensure risksensitive investments. Enhance the role of the science and technology community in  
building public private partnerships for the purpose of reducing vulnerabilities of communities and 
ecosystemsatrisk, preventing risks and building resilience of critical infrastructure, essential services 
as well as emerging industries.

IX  Develop young professionals in the field of multidisciplinary disaster risk reduction. In particular, 
more women and girls should be engaged in DRR research and a gender marker should be a key  
element of many aspects of such enquiry.

Priority 4 — Enhance disaster preparedness for effective response and to Build Back 
Better

X  Promote the role of interdisciplinary science and technology in effective predisaster planning,  
preparedness, response, rehabilitation, recovery and reconstruction to build back better. Promote the 
combination of traditional knowledge and modern science. Enhance regional cooperation, particularly 
for preparedness, response and build back better in transboundary disasters.

XI  Develop an efficient and effective cooperation among the science community and business sector by 
utilizing the advancements of the fast developing information and communication technology (ICT) 
including big data.

XII  Research into innovative solutions to promote the wholeofsociety engagement; innovative financial 
mechanisms to maximize social capital for DRR (such as a disaster resilience fund to provide  
urgently needed resources to disaster affected communities for quick recovery), and to help the  
business sector shift towards sustainable and resilient development pathway.
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Survey on prioritization of S&T 
action for DRR in Asia

The IRDR (Integrated Research on Disaster Risk) International Program Office (IPO) issued two surveys; 
one for organizations and another one for individuals. The surveys were created in September 2016 to  
understand the priority actions of science and technology to implement the Sendai Framework. 

The survey for organizations was designed based on the twelve recommended actions among the four pri
orities of the Sendai Framework. In part I, information about organizations and networks were collected, includ
ing names, websites and contact details. In part II, respondents selected their top four actions from the twelve for 
the short (in the next 2 years), medium (5 years) and longterm (10 years) that are most relevant to their  
organizations. The final part of the survey emphasized on gathering the means of implementation for the top four 
priority actions in the shortterm. The survey was circulated to a wide range of stakeholders from 27 September 
2016 to 26 October 2016. The survey received 15 completed responses, including 8 from universities, 2 from 
international organizations and 5 from national research institutes. These institutions are in charge of disaster risk 
reduction in 12 Asian countries. 

A crucial result of the individual questionnaire is to analyze which actions in each priority are the most  
relevant to the respondents. Figure 1 below shows that action 2 is the most relevant action to them in priority 1, 
followed by action 6 in priority 2, action 7 in priority 3 and action 10 in priority 4. 

Figure 1. The most relevant action in each priority

To support the implementation of SFDRR and the priority actions, technical resources, government/legal 
resources, human resources and financial resources are essential. Questionnaires also show that technical re
sources are the most necessary resources for Action 2, Action 10 and Action 11. Government/legal resources are 
the most important element to Action 3, Action 4, Action 5, Action 7 and Action 11. Human resources are most 
necessary to Action 1, Action 6 and Action 9; financial resources are most necessary to Action 8 and Action 12.
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Table 1 demonstrates that governmental/legal resource is the most necessary resource to all priorities,  
followed by the human resources, technical resources and financial resources. 

Table 1. Most necessary resource for each Priority

Technical  
Resources

Government/ 
legal Resources

Human  
Resources

Financial  
Resources

Priority 1 Action 2 Action 3 Action 1

Priority 2 Action 4, Action 5 Action 6

Priority 3 Action 7 Action 9 Action 8

Priority 4 Action 10 Action 11 Action 12

References

Lian F., L. Lu, and R. Shaw. 2017. Priority actions for science and technology to implement the Sendai Frame
work for Disaster Risk Reduction. In Science and technology in disaster risk reduction in Asia, ed. R. Shaw, 
K. Shiwaku, and T. Izumi, 17–28. London: Elsevier.
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Priority 1 — Understanding  
Disaster Risk

I  Enhance disaster loss and damage accounting, national and local disaster risk assessment and  
communication of disaster risk, with a specific focus on urban risks. This should be done through: data 
standardization; appropriate and robust methodologies and tools; building the capacities of both  
the scientific community for dynamic research and innovation to cope with fast changing context of 
hazards and vulnerabilities, and DRR practitioners to apply such methods; and promoting the role of 
mass media, civil society and people working with communities to translate scientific information into 
understandable and accessible risk information. A Multihazard, multiscale, multistakeholder, and 
multifacet approach and participatory process should be a standard.

II  Use space and disaster risk mapping technologies and strengthen the capacity for using these  
technologies for improved understanding of disaster risks at global, national and local level.

III  Strengthen regional exchange on disaster risk information and science in order to better understand 
complex disaster risks including risks of transboundary, cascading and compound disasters.
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Priority 1

1 The Technical System for the Comprehensive  
Assessment of China’s Large-scale Disaster Damage  
and Loss
Yi Yuan, Chi Zhang, Hongjian Zhou, and Saini Yang

National Commission for Disaster Reduction of China, Beijing China
Action Number: I

Context

Since 2008, the Chinese government has carried out comprehensive disaster damage and loss assessments 
(DLA) of the Wenchuan Earthquake, Yushu Earthquake, Zhouqu Massive Mudslide, Lushan Earthquake, Ludian 
Earthquake and the affected areas of Tibet in the 2015 Nepal Earthquake. These tasks helped establish the techni
cal system for the comprehensive damage & loss assessment of largescale disasters in China, which integrates 
onscene investigation, remote sensing and monitoring, assessment models and bottomup reporting mechanism 
of disaster information.

Key stakeholders

The National Commission for Disaster Reduction of China (NDRC), including Ministry of Civil Affairs 
(MCA), and related ministries and commissions, and disaster affected provinces.

Process

Data preparation The data is acquired in coordination with government departments, scientific and  
research institutes and business companies. Quickly launching the “International Charter on Space and Major 
Disasters (CHARTER)” mechanism and the state emergency drone cooperation mechanism for major natural 
disasters to gain access to remote sensing data before and after the disaster and learn from historical data to ensure 
a smooth and comprehensive assessment of disaster damages.

Bottom-up statistical reports “Statistical System of Largescale Natural Disasters Damage and 
Loss”(SSLNDD&L) issued by MCA, office of NDRC, defined the starting conditions, organization forms, the 
scope of statistics, contents and time stamp, which consists of 27 forms in 11 categories.

Assessment by single assessment method Based on the data preparation work, using multiple methods 
of onsite investigation, remote sensing monitoring, statistical reports and model assessment to assess the  
casualty, affected population, affected area, amount of damage and direct economic losses.

Comprehensive assessment and examination The total affected area assessment takes into consider
ation key factors measuring damages and losses to produce a comprehensive damage indicator, determine how 
much area is affected and classify the disaster area according to damage severity. The assessment of the amount 
of damage is conducted based on the results of the affected area assessment, data reported locally, onsite  
sampled data, remote sensing data assisted with basic socioeconomic data to assess and verify damages to the 
affected population, houses, private assets, infrastructure, industries, public service systems, natural resources 
and the environment, and based on which, direct economic losses are calculated according to damage levels and 
replacement cost per unit.

Role of science and technology

Of above methods, on-site research investigation is mainly carried out by onsite expert visits, doortodoor 
inquiries and interviews, focusing on gaining the firsthand knowledge data. Remote sensing monitoring  
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involves using satellites, airplanes and 
drones to acquire highresolution re
mote sensing images to monitor and  
assess houses collapsed, traffic lines 
damages and landslides etc. Model 
simulation is mainly using vulnerab
ility models, historical comparison 
models, economic models to simulate 
and assess the total economic damages 
and other losses. Comprehensive  
assessment and examination is the 
core technology in the process of DLA.

Possible replication and  
challenges

This system is generally connected to the mainstream international disaster need assessment system, such 
as PDNA and DaLA, in the respects of contents and characteristics.

It is of great importance to optimize and perfect the system. 

·	 �It is urgent to optimize relevant technical standard, improve the systematisms and cohesion among 
different standards, and regulate the relevant content of the assessment work in the form of national 
technical standards.

·	 	In the future, the system construction and technical methods trainings for different contents and  
targets will be held across the country in order to further promote the natural disaster comprehensive 
assessment at the national and local level.

·	 �The Provincial Commission for Disaster Reduction, ministries or committees of China related to natu
ral disasters are important stakeholders of this system, and they are the main forces to implement 
comprehensive assessment of China’s Largescale Disaster Damage and Loss when disaster happens.

Figure 1.2 Official release of the Statistical Scheme of Very 
Large-scale Disaster Damage and Loss

Figure 1.1 Technical procedures for comprehensive assessment of  
large-scale natural disasters
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Priority 1

2 Understanding non-economic loss and damages for  
addressing gap in disaster risk reduction and climate 
change adaptation
S.V.R.K. Prabhakar

IGES, Hayama, Japan
Action Number: I

Context

The term loss and damage in the context of climate change refers to the residual losses and damages  
associated with climate change after all mitigation and adaptation activities are implemented. The Fourth Assess
ment Report of the IPCC released in 2007 has clearly identified the reasons why climate change adaptation 
(CCA) and disaster risk reduction (DRR), as we know today, may fall short of expectations. Some of the reasons 
were the inability to implement adaptation actions to the scale and time needed, policy imperfections that may 
work counter to adaptation outcomes, limited understanding on the adaptation effectiveness options, and failure 
of adaptation practices to prove effective for longer time periods. All these limitations bound to widen the adap
tation gap and noneconomic loss and damages (NELD) in particular gain higher attention for the reason that 
there are no standardized procedures currently employed to assess NELDs and to use that information for DRR 
and CCA planning interventions. 

Key stakeholders

IGES and its collaborators in five countries including Bangladesh, Japan, Thailand, The Philippines, and 
India have assessed the NELDs associated with climatic disasters. The key stakeholders were universities,  
research institutions, local governments, and NGOs.

Process

Participatory rural appraisals with local communities, expert consultations and focus group discussions with 
local leaders helped identify NELDs associated with the climatic events such as typhoons, droughts and floods. 
The local government procedures were evaluated on how NELDs were incorporated in the disaster data collec
tion formats and gaps were identified. Using techniques such as analytical hierarchy process (AHP), number of 
NELDs were identified. NELD were locationspecific but broadly included impacts on governance, education 
and health with indicators including loss of collaboration ability, loss of community participation, school discon
tinuation, and number of people affected by chronic diseases and mental illnesses. Several practices were evalu
ated for their efficacy to address NELDs among which practices such as DRR policies and plans and spatial  
approaches such as zoning found to be effective in addressing NELDs.

Role of science and technology

Methods to measure economic loss and damages are well developed compared to noneconomic loss and 
damage. Hence, there is a significant role for the science and technology to measure and monitor NELDs over 
the time periods so that the effectiveness of policy interventions in DRR and CCA fields can be accurately  
assessed and improved. Valuation of ecosystem services using GIS and remote sensing techniques is one of such 
measures that can quickly help evaluate the NELDs aftermath of a disaster and link the payments to either a pay
ment of ecosystem services (PES) scheme or a PES scheme dovetailed to an ongoing asset insurance so that the 
complete spectrum of loss and damages can be covered. 
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Possible replication and challenges

Identifying NELDs is possible at village, province and national levels and it is possible to measure them  
to a satisfactory degree. However, the ethical questions will continue to take major seat as one can foresee a 
scenario where actors will be forced to choose between acceptable and unacceptable risks and design interven
tions accordingly. The important questions in this context are what need to be valued, who decides the value, and 
how to compensate especially for those losses and damages that have high societal value but least market value; 
for e.g. loss of cultural heritage that has historical value and certain biodiversity and ecosystem services.

References

Chiba, Y., and S.V.R.K. Prabhakar. 2017. Addressing noneconomic losses and damages associated with climate 
change: Learning from the recent past extreme events for future planning. Research Report. Kobe, Japan: 
Asia Pacific Network for Global Change Research.
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Priority 1

3 The Vulnerability Analysis Monitoring Platform for the  
Impact of Regional Events (VAMPIRE)
World Food Programme, Indonesia

Action Number: I

Context

Indonesia is one of the most disasterprone countries in the world. Over the last decade, more than 16,600 
natural disasters occurred in Indonesia, with an average 1700 disasters annually. While Indonesia is known for 
its volcanoes, earthquakes and tsunami, hydrometeorological weather events are responsible for 95 percent of 
these disasters, with floods, landslides and strong winds occurring most frequently. Floods alone are the most 
common disaster, accounting for the largest proportion of victims and damages in the country every year.  
With climate change, the risk of these weather extremes has been increasing and has led to a cycle of hydro
meteorological disasters — a series of floods and droughts a few months apart. These two hazards frequently 
disrupt Indonesia’s food systems. Assets, land, livestock, crops and food stock are often destroyed or damaged; 
markets become harder to reach and the price of essential goods rises.

Key stakeholders

The Executive Office of the President of the Republic of Indonesia, the Agency for Meteorology Climatol
ogy and Geophysics (BMKG), UN Global Pulse.

Process

WFP Indonesia explored the use of technologies for innovative food security monitoring, to provide rapid 
access to information on the impact of the 2015/2016 drought associated with El Niño on food security situation. 
WFP, in partnership with UN Global Pulse Jakarta, initiated a pilot project to bring different data streams into  
a single interactive mapbased food security monitoring dashboard — the Vulnerability Analysis Monitoring  
Platform for the Impact of Regional Events (VAMPIRE). This Platform, capable of automatically collating, pro
cessing, and visualizing near realtime data, is dramatically accelerating the ability of government agencies to 
take informed action.

In 2016, the Executive Office of the President integrated the platform into its early warning system in the 
President’s situation room. 

Role of science and technology

VAMPIRE provides integrated mapbased visualizations that show the extent of drought and flood affected 
areas, and the potential impact on population and crops. The system utilizes freely available remote sensing  
data, innovative methodologies for hazard and impact assessment and new technologies for automated data  
acquisition, processing and visualization. 

The platform is a multitier system that fuses several databases. First, it visualizes the national socio 
economic survey and WFP’s household food security surveys. This data provides information on the percentage 
and distribution of poor, agriculturedependent populations, as well as food insecure communities.

Second, it analyzes satellitebased data on climate including rainfall anomalies and the Vegetation Health 
Index, and days since last rains and floods probability. Rainfall anomaly is a measure of the amount of rainfall 
in a period compared to the longterm average for that time of year and the vegetation index indicates condition 
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of vegetation, and can serve as a proxy for agricultural drought. Flood probability combines satellite data on the 
maximum 3day consecutive rainfall above a threshold defined by the longterm historical daily rainfall data for 
specific flood return period, and rainfall forecast data to estimate flood probability.

Finally, the impact layer presents the potential impact of floods and drought on crops and population. 

Possible replication and challenges

The system has been adapted for Sri Lanka, and integrated into the Disaster Management Ministry of the 
Government of Sri Lanka. The system can be adapted for any other country in the region, that would benefit from 
nearrealtime disaster monitoring and early warning. 

Challenges 

·  The interface requires further refinement and would benefit from a userexperience/userinterface 
expert. 

·  The backend of the system would benefit from a seasoned systems architect with extensive experience 
in geographic information systems, particularly to ensure smooth handling of a more robust system.

·  Methodology regiment given that the system utilizes innovative data sources and methodologies, 
rigorous methods review by a broader expert community would benefit the system and accuracy of 
results. 
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4 Multi-hazard GIS Mapping for Disaster Prevention in  
Kajang, Malaysia
Nurfashareena Muhamad, and Joy Jacqueline Pereira

Southeast Asia Disaster Prevention Research Initiative (SEADPRIUKM), Universiti Kebangsaan,  

Malaysia
Action number: II

Context 

The escalating intensity of disasters in urban areas requires significant attention to minimize negative  
impacts. Located at the eastern part of Selangor in Peninsular Malaysia, Kajang is a bustling old town adminis
tered by the Kajang Municipal Council (MPKj). The planning in Kajang has been somewhat ad hoc to cope with 
the rapid pace of development in the 1990s, resulting in increased floods, flash floods and landslides over the 
past two decades. Geographical Information System (GIS) is a powerful tool to integrate and assess multi 
dimensional information, including geological characteristics that would indicate areas that may be susceptible 
to floods, flash floods and landslides. Thematic maps from GIS improve understanding of disaster risks and  
facilitate informed decisionmaking to support land use planning. 

Key stakeholders

The project was led by SEADPRIUKM where their role was to conduct the assessment and share the  
information to the Kajang Municipal Council (MPKj) as the key stakeholder. Scientists from multidisciplinary 
background provided information that served as the foundation for thematic maps that were derived using GIS 
while practitioners from the local level helped to refine the findings.

Process 

The methods employed include compilation 
of landslide and flood incidences to establish a  
disaster inventory, content analysis to identify the 
criteria that contributes to disaster occurrences 
and overlay analysis to process and derive the
matic maps. Expert elicitation was also conducted 
to provide weightage of the criteria and classify 
the area to several priority zones.

Role of science and technology 

·� �Identify hazards with due regard to 
scale of science information based on 
natural boundaries;

·� �Assess multidimensional information 
and investigate its relevance to flood, 
flash flood and landslide hazards;

·� �Advance geospatial technology and 
decisionmaking systems to support 
land use planning. 

Figure 4.1 Areas susceptible to multiple hazards have 
been delineated in Kajang, Malaysia, to support local 
level decision-making.
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Possible replication and challenges

It is important that space and disaster risk mapping technologies produce information of appropriate scale 
to enhance understanding and meet the requirements of policy and decisionmakers in cities and towns. Protocols 
could be developed to replicate the study in Kajang. The challenge is to ensure that scientific information is based 
on natural boundaries relevant to the specific hazard and matches the scale of decisionmaking in cities and 
towns. 

References 

Nurfashareena, M., C.S. Lim, and J.J. Pereira. 2017. Flood hazard mapping in Kajang, Malaysia. In Co-designing 
disaster risk reduction solutions: Towards participatory action and communication in science, technology 
and academia, ed. R. Shaw, E. Chan, L. Fang, L. Lu, P. Shi, S. Yang, G. Chan, and J. Wong. Hong Kong, 
China: ASTAAG, IRDR and CCOUC.

Nurfashareena, M., C.S. Lim, M.I.H. Reza, and J.J. Pereira. 2015. Urban hazards management: A case study of 
Langat River Basin, Peninsular Malaysia. In Proceeding of the 2015 International Conference on Space 
Science and Communication, 10–12 August 2015, Langkawi, Malaysia. 438–443.
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5 Investing in Airborne and Satellite Technologies for  
Disaster Risk Reduction
Usec. Rowena Cristina L. Guevara 

Department of Science and Technology, Philippines
Action Number: II

Context 

The DOST is Vice Chairman for Disaster Prevention and Mitigation of the National Disaster Risk Reduc
tion and Management Council (NDRRMC). Its agencies, particularly the weather bureau (DOSTPAGASA) and 
the seismology and volcanology agency (DOSTPHIVOLCS) provide the necessary technical information for  
impending natural hazards. Such information is further augmented by projectbased teams from other DOST 
agencies and research groups based in Universities.

The DOST has invested heavily in DRR technologies specifically satellitebased data and airborne mapping 
tools. The DREAMLidar program which ran for six years aimed to map out using high resolution Lidar technol
ogy all major river basins, comprising more than 150,000km2. From this dataset, flood hazard maps, flood  
models and various resource database were generated. Project NOAH under the University of the Philippines 
integrated these datasets for LGU and public use. Lastly, capacity building efforts in satellite technologies has 
also led to the Philippines’ space technologies program which now has resulted in more imaging capabilities 
through its own Diwata microsatellite and several image subscriptions which are processed by a dedicated team 
of remote sensing experts.
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Key stakeholders

·� NDRRMC

·� Local Government Units

·� Universities

Process 

In the last 5 years, more than 30% of the R&D budget of the DOST was allocated to DRR and Climate 
Change Adaptation Projects. This was a conscious decision by the Department recognizing the need for science
based information in disaster management. Through the implementation of the projects, more than 500 young 
scientists and engineers were trained/involved and now proficient in image processing, numerical modeling and 
GIS applications.

Role of science and technology 

The main role of S&T in this case is in the provision of timely and accurate information that can be used for 
decision making and DRR management.

Possible replication and challenges

In 2018, another imaging satellite is bound to be launched as well as two more strategic countrywide  
subscriptions to satellite information. The main challenges remain to be the translation of technical information 
(including its institutionalization) to the appropriate actions of communities.
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6 Multi-satellite based Flood Disaster Dynamic Monitoring 
in Bangladesh 
Siquan Yang, Suju Li, Ming Liu, Wei Wu, Haixia He, and Yan Cui

National Disaster Reduction Center of China, China
Action Number: II

Context

NDRCC is one of leading scientific and technical support center for the whole cycle of disaster manage
ment, which can not only support the demonic disaster management, but also provide disaster monitoring prod
ucts for international disasters. In 2017, NDRCC has done some major disasters monitoring based on remote 
sensing such as flood in Sri Lanka, flood in Bangladesh, Iraq earthquake, etc. The following is an example of 
flooding monitoring in Bangladesh.

Relative early monsoon rains have inundated vast areas of low paddy 
fields in the northeastern parts of Bangladesh in early May, 2017. Flood 
happened in the same season and region in 2015 and 2016 as well. in  
August, monsoon flood had also hit its northern parts. 20 districts had been 
affected. 

The possible inundated extent of the flooding area was extracted from 
multiresource satellites imageries. The water extents of the same area and 
period in 2015 and 2016 were extracted as well. The results had been sent to government of Bangladesh for  
disaster management, which had also been provided to World Food Programme (WFP) for its torrential monsoon 
Flood 72hrs assessment in August on food security.

Key stakeholders

·	 World Food Programme (WFP), Ministry of Disaster Management and Relief, Bangladesh

·	 Bangladesh Space Research and Remote Sensing Organization (SPARRSO)

·	 National Disaster Reduction Center of China (NDRCC)

Process

Data acquiring satellite remote sensing imagery (Chinese GF satellites, Sentinel1 and Landsat OLI) and 
local GIS data from Openstreet Map.

Data processing The water extents in the disaster region were extracted based on the regional growth  
and levelset methods after the radiation and geometry correction of the optical and SAR images. The possible 
inundated area was detected through the comparison between pre and post disaster water area.

Products service The mapping products of the possible inundated area were sent to the disaster manager 
in Bangladesh through email. The shape file and raster data format products were also provided to WFP for 
further analysis.
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Role of science and technology 

Enhancing disaster loss and damage assessment efficiency Flooded area can be detected through the 
comparison of water area between pre and post disaster based on multisatellite imageries.

Improving understanding of disaster risks Annual dynamic monitoring of water area through remote 
sensing can provide important information for the flood disaster management in the vulnerable area.

Possible replication and challenges

Collaboration between satellite disaster application agency (like NDRCC), local disaster manager and  
international agencies can be replicated to improve the international disaster response capacity. How the disaster 
monitoring products can be better used for the emergency relief is still a challenge.
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Priority 1

7 Asian Network on Climate Science and Technology  
(ANCST) — Facilitating Exchange on Disaster Risk  
Information and Climate Science

Joy Jacqueline Pereira1, and Lord Julian Hunt2

1 Southeast Asia Disaster Prevention Research Initiative, Universiti Kebangsaan Malaysia
2 University of Cambridge & University College London, United Kingdom

Action number: III

Context

Climate change is one of the greatest challenges of our time and its adverse impacts undermine the ability 
of all countries to achieve sustainable development. The Asian Network on Climate Science and Technology 
(ANCST) facilitates collaboration and exchange of information between researchers engaged in climate science, 
climate change and natural hazards through Special Topic Groups led by Asian experts involving researchers 
from multiple disciplines in the region. 

Key Stakeholders

ANCST targets researchers, practitioners and decisionmakers from the 
government, private and nongovernment sector and universities. Early career 
researchers are the focus for exchanges and training in atmospheric science and 
climate change for building disaster resilience.

Process

ANCST operates virtually with the website as a central resource (http://
www.ancst.org/). Strategic alliances, collaborative projects, high level science
policy interfacing, capacity building and outreach workshops also facilitate  
information exchange. 

Role of science and technology

Science and technology is critical for understanding linkages between  
disaster risks, climate variability and change specific to Asian conditions and 
phenomena, to advance innovation that bridges disaster risk reduction and  
climate change adaptation. 

Possible replication and challenges

ANCST highlights solution pathways and knowledge gaps in the region. 
The challenge is in mainstreaming this at the local level. 

References

Hunt, J., and J.J. Pereira. 2012. When access to information may mean the difference between life and death. 
South China Morning Post, 26 November 2012.

Pereira, J.J., J.C.R. Hunt, and J.C.L. Chan. 2014. Science and technology for disaster prevention and climate 
resilience in Asia. ASM Science Journal 8(1): 1–10.

http://www.ancst.org/
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8 ASEAN Hydroinformatics Center (AHC) initiative
Hydro and Agro Informatics Institute (HAII), Thailand 

Action Number: III

Context

ASEAN Hydroinformatics Center (AHC) for water and disaster risk management is an attempt to promote 
the implementation of hydroinformatics and related S&T for efficient water management and disaster risk reduc
tion within ASEAN. It is an initiative based on achievement in Thailand that HAII has established a central ICT 
platform since 2011 flooding to integrate online hydrometeorological information from 35 agencies in Thailand 
and provide services so called National Hydroinformatics and Climate Data Center (NHC). The AHC was  
supported by SubCommittee on Microelectronics Information Technology (SCMIT) and was approved by the 
ASEANCOST on May 22, 2017. 

Key stakeholders

· ASEAN Member States

· WaterRelated Agencies

· Scientific Communities

Process

AHC will be a platform for information and knowledge sharing to 
strengthen regional exchange on disaster risk information and sciences  
in order to promote the implementation of hydroinformatics and related 
technologies to broaden country’s learnings, experiences and good practices 
through active networking and collaboration for efficient water  
management and disaster risk reduction. 

Role of science and technology 

· Hydroinformatics for data integration, analysis, and forecasting

· Decision support system for disaster management during normal and crisis situations

Possible replication and challenges

· Data sharing policies among ASEAN countries

References

http://www.aseanwater.net

http://www.thaiwater.net

http://www.aseanwater.net
http://www.thaiwater.net
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Priority 2 — Disaster Risk  
Governance

IV  Strengthen sciencepolicypractice nexus at all levels (national, local, transboundary and regional) 
through: increased dialogue and networking among scientists, policy makers and practitioners; better 
evidence to inform decision making and proactive involvement of the science and technology  
community in regional, national and local platforms for DRR. Support these platforms to be multi
stakeholder partnerships, particularly including the private sector, civil society, media and communi
ties atrisk to deliver sciencebased solutions and technological userfriendly tools and methods to 
reduce disaster risk and strengthen resilience.

V  Develop interdisciplinary national science and technology plans to support implementation of the 
Sendai Framework. This includes actions by academia/universities to develop their own disaster risk 
management plans.

VI  Enhance collaboration between local governments, academia and other partners to promote local  
communities’’ knowledge and traditions and to sustain and replicate many good practices that exist 
locally for sciencebased decision making.
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9 Strengthen Science-Policy — Practitioner Nexus in DRR,  
in Indonesia 
Sugeng Triutomo

Disaster Study Center, Defense University, IPSC, Sentul, Bogor, West Java, Indonesia
Action Number: IV

Context

During this research and development of disaster science is still very limited among scientists and academia. 
This limitation is caused by the limited budget allocation for research in the field of disaster and also the nature 
of research that is still individual and small scale. On the other hand policy decision makers in the field of disas
ter has not utilized recommendations or suggestions from the results of research scientists. Research priorities 
are more oriented towards regional and national economic growth. Therefore, the Government of Indonesia 
through National Disaster Management Agency (BNPB) considers it necessary to resolve the constraints.

Key stakeholders

· National Disaster Management Agency 

·  Ministry for Research, Technology and Higher 
Education (Ristek Dikti)

·  National Planning Agency (BAPPENAS)

·  Universities, Research Centers, Private Sectors, 
Civil societies

Process 

BNPB as a focal point in disaster, considers it necessary to bring together experts, academics and practitio
ners to provide input for disaster management efforts in Indonesia. The inputs are disaster risk assessment, disas
ter mitigation techniques and their implementation in various development sectors. Annual Scientific Meeting is 
a form of gathering (seminars, workshops, exhibition, posters, and disaster exercise)

BNPB supported the establishment of Higher Education Forum for DRR, Indonesian Disaster Experts  
Association (IABI), and facilitates research and study to support policy formulation in DRR. Universities and 
civil societies serve as agent of change in disaster risk management. 

Role of science and technology 

Communication among stakeholders is the keyword of the success on strengthening the role of science for 
DRR. Researcher, scientist and practitioners could share their knowledge and experiences in DRR through this 
forum. 

Possible replication and challenges

The mechanism is possible to replicate to other countries as well as regions. National disaster management 
agency plays an important role to coordinate all stakeholders in DRR. The challenge is to formulate policies and 
strategies in disaster management; especially DRR needs strong support from ministry science and technology, 
national disaster management authority and scientific community.

References

IABI. Annual Scientific Meeting Proceedings, 2015, 2016 and 2017. 
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10 Harnessing science and multi-stakeholder partnerships 
for disability-inclusive DRR (DiDRR) in Southeast Asia
Karlee Johnson1, and Emma Calgaro2

1 Stockholm Environment InstituteAsia Centre, Thailand
2 University of Sydney, Australia

Action Number: IV

Context

People with disabilities (PWDs) are disproportionately affected by disasters due to high levels of poverty, 
social exclusion, and limited access to knowledge and support networks. But the needs of PWDs have largely 
been overlooked in traditional disaster risk reduction (DRR) efforts. The ongoing exclusion of PWDs in DRR 
policy and practice is perpetuated by the lack of disability data and the absence of strong empirical evidence of 
the challenges PWDs face in the context of disasters and what they need to increase their resilience. This is  
a critical research gap. The Sendai Framework calls for the integration of disability perspectives in all DRR  
activities. Yet there is a lack of clear guidelines for formulating and implementing DiDRR policies and practices. 
Furthermore, DRR and disability actors often work in silos, preventing the formulation of shared goals and  
objectives. 

Key stakeholders

Achieving DiDRR requires a fundamental shift in DRR science, 
policy and practice and “allofsociety engagement and partnership”. 
The Global Resilience Partnershipfunded project, Disability and Di-
sasters, has supported multistakeholder partnerships between a wide 
range of DiDRR stakeholders including DRR actors, PWDs, Disabled 
People’s Organizations, and researchers working on disability and 
DRR (Figure 10.1). 

Process

Taking a multisystems and actor approach, Disability and  
Disasters has fostered relationshipbuilding among DiDRR stakeholders across sectoral boundaries at the local 
and national levels in Thailand, Cambodia and the Philippines. The project has brought together stakeholders in 
joint workshops to encourage dialogue and the coidentification of DiDRR issues and solutions. These activities 
have raised the awareness of PWDs on the critical roles they can play in DRR, while giving DRR practitioners 
and policymakers a better understanding of the challenges PWDs face. Previously, these stakeholders rarely  
interacted, which stood as a huge barrier to effective coordination on DiDRR.

Their interactions have now resulted in direct policy change at multiple scales. For example, in Thailand, 
the Bangkok Metropolitan Authority will include DiDRR in emergency trainings. At the national level, the Thai 
Department of Disaster Prevention and Mitigation will now integrate DiDRR into their curriculum. 

Methods

The project has produced various DiDRR materials including research reports, training manuals, and  
audiovisual materials in accessible formats. Multiple methods were employed to collect the DiDRR data for  

Figure 10.1 A multi-stakeholder  
approach to DiDRR
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these outputs: literature reviews and reviews of DRR laws and frameworks; baseline studies and vulnerability 
assessments; DiDRR trainings; and the creation of multistakeholder knowledge platforms. 

Role of science and technology

The dearth of empirical evidence has hindered progress in DiDRR policy and practice. To address this gap, 
interviews and Focus Group Discussions were conducted with men and women with disabilities to advance the 
empirical evidence base on the challenges they face in disasters. Disaster risk data was disaggregated by disabil
ity and gender to identify appropriate resiliencebuilding measures that respond to the needs of men and women 
with different types of disabilities. 

Possible replication and challenges

Replicability and scalability were built into the project design. The project’s impact is being extended by 
leveraging national, regional and global partnerships to disseminate DiDRR knowledge, and encouraging the 
adoption of the multistakeholder DiDRR approach. While the project presents a strong general model for  
DiDRR, definitions and interpretations of ‘disability’ and social perceptions of PWDs can vary greatly in differ
ent contexts. Consequently, the model requires further contextualization when implemented in different  
geographical, cultural and social settings.

References

WHO and the World Bank. 2011. Summary of the World Report on Disability. Geneva, Switzerland: World 
Health Organization.

UNISDR. 2015. Sendai Framework for Disaster Risk Reduction (2015–2030). Geneva: United Nations Office 
for Disaster Risk Reduction
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11 Towards an Inter-disciplinary National Science and  
Technology Plan in Malaysia
Mohd Khairul Zain1, Bibi Zarina Che Omar2, Sarah Aziz Ghani Aziz1, and Joy Jacqueline Pereira1

1  Southeast Asia Disaster Prevention Research Initiative (SEADPRIUKM), Universiti Kebangsaan 

Malaysia, Malaysia
2 National Disaster Management Agency (NADMA), Malaysia

Action Number: V

Context

The National Disaster Management Agency (NADMA), with support from the Office of the Science  
Advisor to the Prime Minister, Universiti Kebangsaan Malaysia’s Southeast Asia Disaster Prevention Research 
Initiative (SEADPRIUKM) and other parties, have embarked on an initiative to formulate the National Science, 
Technology and Innovation Plan for DRR (STI4DRR Plan), to support implementation of the Sendai Framework 
on DRR in Malaysia. The initiative is under the aegis of the Scientific Expert Panel on DRR (SEP DRR),  
cochaired by the Science Advisor and the Director General of NADMA. The formulation of the STI4DRR Plan 
is also in synergy with the review of the National Science and Technology Plan in Malaysia, led by the Academy 
of Sciences Malaysia under the aegis of the Ministry of Science, Technology and Innovation.

Key stakeholders

Key stakeholders involved are government agencies, universi
ties, research institutes and technical agencies in Malaysia. Inputs 
are also sought from local governments, nongovernment organisa
tions and the private sector.

Process

Two consultation workshops were held in 2017. The first work
shop focused on setting key themes and actions, taking into  
account the needs of operational agencies and practitioners. The  
second workshop refined the proposed actions based on the status  
of science and technology as well as knowledge gaps in the country. 
Multi and interdisciplinary inputs from the workshop resulted in 
the draft STI4DRR Plan. The next steps involve seeking endorse
ment from the SEP DRR, followed by approval of the National  
Science and Technology Council, chaired by the Honorable Prime 
Minister of Malaysia.

Role of science and technology

The state of science and technology in Malaysia played a critical role in identifying priority actions.  
Systematic advancement for science and technology will now focus on addressing knowledge gaps to support 
evidencebased decisionmaking in DRR, including linkages to climate change and sustainable development.

Possible replication and challenges 

Replication requires strong science institutions and political support, which could be mobilized by the chief 
scientist or key science institution of a country. Synchronization to relevant national policy processes can  
also contribute to the effort. The challenge is nurture and maintain sustainable linkages among researchers,  
academics, government agencies and the private sector at national and subnational levels. 

Key themes of priority for Malaysia are 
as follows:
·  Geological Hazards — Landslides 

and Earthquakes
·  Hydrometeorological Hazards 

— Extreme Flooding and Weather
· Health and Emerging Hazards 
·  Critical Infrastructure and Disaster 

Risk Reduction
·  Governance, Risk Management 

and Insurance
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12 Developing disaster risk management plans by  
universities: Campus safety 
Takako Izumi

The International Research Institute of Disaster Science (IRIDeS), Tohoku University, Japan
Action Number: V

Context 

It is crucial for universities to protect the lives of students, 
staff, and faculty as well as various institutional assets and to pro
vide necessary support to local governments and communities in 
case of emergencies. The Association of Pacific Rim Universities 
(APRU) MultiHazards (MH) program initiated the campus safety 
program in 2013 to promote and advocate for necessary initiatives 
at the university level and provide the needed support to universities 
for the process of developing campus safety measures. 

Many universities have a disaster management and response plan, but many have not held a simulation 
exercise to assess the adequacy of the existing plan. Also, not all universities have carried out a thorough risk 
assessment, even though this is a crucial baseline step to gather data for a disaster management plan. 

Key stakeholders

Universities, especially located in disaster prone areas. 

Process 

The Program organizes a workshop to discuss how to strengthen their preparedness capacity on campus 
every two years. It was strongly emphasized at the first workshop in 2015 that a disaster management plan is  
the foundation of all the key elements of disaster preparedness. It has to be developed based on capacity,  
vulnerability and need assessment and clearly identify what needs to be done in each disaster management stage. 

There are some universities that initiated to develop the plan after this workshop. The discussion and  
initiatives will be followed up at the second workshop to be held in 2018. 

Role of science and technology 

Universities should understand and have an advanced technology for risk assessment and identification, an 
early warning system, ensuring the safety of building structure as well a system and tool to receive the safety 
confirmation from faculty, staff and students. The science and technology will help improving their preparedness 
capacity in many ways on campus. 

Possible replication and challenges

Many universities have encountered financial constraints, human resources challenges, difficulties under
standing risks and safety issues, and encountering a lack of participation by faculty and staff when developing 
preparedness capacity on campus. To improve the situation and current capacity, it is important to raise awareness 
among the faculty and staff for the need for capacity development and for financial and human resources support. 
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13 I.R.Iran inter-disciplinary national science and  
technology plan for disaster risk reduction 
Ali Ardalan1, Behnam Saeedi2, Mehdi Zare3, Ali Darvishi3, Daoud Khorasani3, Kambod Amini3, Abbas 

Ostadtaghizadeh3, Ahmad Soltani3, Hasan Azadeh4, Rasoul Hajahmadi4, Mona Khaleghi4, Meshkat 

Torkamanian4, and Homa Yusefi4

1 National STPDRR Technical Focal Point, Iran
2 NDMO Focal Point for STPDRR, Iran
3 STPDRR Advisory Group, Iran
4 STPDRR Research Team, Iran

Action Number: V

The science and technology in general and disaster risk science in particular are well placed in the highest 
level of polices and plans in Iran. The national Comprehensive Scientific Plan has explicitly addressed the predic
tion and forecasting of earthquake and flood, and strengthening of civil defense; and the National Disaster  
Management Act has referred to role of science and technology in articles 4, 5, 8.

Following the adoption of the Sendai Framework for Disas
ter Risk Reduciton (SFDRR), and with technical contribution of 
Asian Science and Technology Advisory Group (ASTAAG), 
I.R.Iran took the initiative to develop an interdisciplinary  
national Science and Technology Plan for Disaster Risk Reduc
tion (STPDRR). The plan was developed under auspices of  
National Disaster Management Organizations (NDMO) and was 
approved by the National Platform of DRR in 2017. 

Stakeholders from academia, public and private organizations, and civil societies contributed in develop
ment of the STPDRR. The core Advisory Group consisted of recognized scientists and experts with vast  
experience in policy making and practice in the arenas of geophysical hazards; hydroclimatic hazards; remote 
sensing and GIS; public health and medicine; risk management; emergency response and recovery process. 

The goal of I.R.Iran STPDRR is strengthening sciencebased policy making and practice of disaster risk 
reduction in the country. Specifically, it aims to 1) determine the DRR priority areas and needs that require sci
ence and technology support; 2) develop strategies and actions that strengthen science and technology sector to 
be useful and usable in DRR policy making and practice; and 3) develop strategies and actions that enhance 
capacities of all stakeholders (governmental, public, and private) to effectively use the science and technology. 
The plan includes 23 priority actions under four priorities SFDRR. The plan has an allhazard, riskbased, 
probemsolving approach, and is a strategic document for fifteenyear duration with a planned review to be  
carried out in the fifth year of implementation. The review will determine progress on implementation and  
facilitate course correction as needed to ensure relevance and flexibility in changing circumstances. Progress  
will be monitored on an annual basis and report back to National Platform for DRR using 65 process and results 
indicators.

NDMO is working with the partners for development of individual plan of action for implantation of  
STPDRR.
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14 Multi-disciplinary team feeding latest scientific re-
search findings into existing government mechanism and  
policy-making process
Emily Chan, Heidi Hung, Edward Ng, and Gabriel Lau

CCOUC, The Chinese University of Hong Kong, and IRDR Research Centre of Excellence, Hong 

Kong SAR, China
Action Number: VI

Context 

The importance of applying science and adopting evidencebased decisionmaking have been widely rec
ognized by the global disaster risk reduction community. Since 2011, Collaborating Centre for Oxford Univer
sity and CUHK for Disaster and Medical Humanitarian Response (CCOUC) has collaborated with governmental 
departments, nongovernmental entities and community partners to engage in research that may generate  
evidence to support policy and program development to address urban health risks associated with climate 
change in the Hong Kong Special Administrative Region in China. Based on findings of these CCOUC policy 
driven research projects various Hong Kong government bureaus and departments have developed official  
climate change community action plan accordingly. 

Key government stakeholders

·  The Hong Kong Observatory (HKO) monitors 
and forecasts weather, and issues warnings on 
weatherrelated hazards

·  The Environment Bureau (ENB) leads the cli
mate change policy of Hong Kong and coordi
nate all relevant government departments in this 
area 

·  Hong Kong Hospital Authority manages more 
than 80% of hospital admissions in Hong Kong

Process 

In collaboration with HKO, CCOUC research team supported the scientific development of Heat Index to 
facilitate public warning and to enable policy planning for health and social services support in extreme tem
perature events. Research evidences are also generated to understand patterns, gaps and barriers related to public 
warning receptivity and community preparedness associated with climate change impact in subtropical urban 
context. CCOUC, together with its collaborating climate scientists and architectural team, provided to ENB a 
comprehensive and uptodate research findings to inform health system improvements, green buildings and 
urban planning. In addition, published peerreview research findings also informed global research community 
on climate change and temperature health impact in subtropical urban context. 

Role of science and technology 

·	 	Multidisciplinary research team translates government data into scientific evidence which support 
policy development; 
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·	 	Scientific research findings inform global subtropical urban environment by quantifying temperature 
impacts on various health outcomes.

Possible replication and challenges

The process of promoting science and evidencebased decisionmaking can be replicated though i) Provi
sion of research platform and technical knowledge transfer, ii) Expanding collaborated research with other  
government departments/partners and iii) Wider research findings disseminations to government departments, 
community organizations and NGOs. Potential major challenges in translating research findings into policies  
are to ensure compartmentalization of government and institutions will not affect research evidence collection, 
policy planning as well as program translations. 
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15 Engineering Resilience through Multi-Stakeholder  
Partnerships
Antonia Yulo Loyzaga 

Manila Observatory/National Resilience Council, The Philippines
Action Number: VI

Context

The Philippines remains among the countries most exposed and vulnerable to natural hazards. As a rapidly 
growing emerging economy with a sustained pattern of coastal urbanization, government’s institutional capaci
ties to translate science and technology into coping and adaptive strategies need strengthening. Moreover, the 
private sector remains largely untapped and the poor are marginalized. The National Resilience Council (NRC) 
was organized as a science and technology public private partnership to codesign, jointly monitor and evaluate 
inclusive pathways towards resilience by reducing vulnerability and exposure across all sectors. 

Key Stakeholders 

Department of DefenseNational Disaster Risk Reduction 
Management Council/Office of Civil Defense, Senate Commit
tee on Finance, Climate Change and Environment, Climate 
Change Commission, Department of Interior and Local Govern
ment, Department of Science and Technology, Department  
of Public works and Highways, Department of Trade and  
InvestmentNational Competitiveness Council. Private Sector, 
Academia, civil society and community organizations. 

Process 

Localized scorecards were designed and vetted by techni
cal experts, practitioners and government partners. Local  
government units were then preselected based on their willingness to undergo the threeyear resiliency leader
ship program, their capacity to mobilize internal and external stakeholders, the availability of disaster related
data, technical capacity to use climate and disasterrelated information and analytical tools, and, the quality and 
reach of their external stakeholder network. A combination of lectures, action research and handson training will 
be used to transfer the required knowledge and technologies. 

Role of science and technology 

NRC provides a capacity building program in resiliency leadership, applying localized resilience scorecard 
and transdisciplinary academic and research support for the generation of integrated risk assessments. Remote
sensing and GIS mapping, climate projections, groundbased environmental data collection and analysis and will 
be used to jointly design and link decision support systems for human development, a sustainable local economy, 
infrastructure and environmental sustainability.

Possible replication and challenges

Replication is highly possible across local government units provided that local conditions inform the con
textual analysis of risk and the adaptive design of governance tools. Challenges to the success of the program 
include: the quality of local leadership, availability of, and access to data, the technical capacity of local  
governments and their ability to engage external stakeholders.
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16 Science-based multi-sectoral collaboration for DRR in 
three disaster-prone counties of Sichuan, China
Wang Zhe1, Ren Jinghuan1, Li Qun1, Yang Zhenbo2, Sun Hui2, Chu Yaozhu2, Wang Chao2, and  

Ron Pouwels2

1 Chinese Center for Disease Control and Prevention, China 
2 UNICEF China Office

Action Number: VI

Context 

China ranked first in the world in terms of number of disaster events and second in terms of economic 
losses from 2011 to 2015.15 Since 2015, UNICEF China, in collaboration with multiple government counterparts, 
has carried out a Disaster Risk Reduction (DRR) Model Building Pilot Programme, which aims to help minimize 
negative social and economic impacts on vulnerable children, families and communities in disasterprone areas, 
reduce their risks and vulnerability and increase China’s national and local capacities in DRR, preparedness and 
resilience. One of the key programme interventions was introducing the Vulnerability Index (VI) to assess and 
map local risks, which lays a foundation for sciencebased decision making and multisectoral collaboration. 

Key stakeholders

·  Countylevel multiple government departments (including Bureaus of Health, Education, Civil Affairs 
Meteorology, Emergency Response Offices, etc.)

· Township governments

· Township hospitals

· Local communities

Process 

Data collected from local government departments, communities and schools were used to develop a com
prehensive indicator framework, including childrelated indicators, to assess and map the VI in relation to flood
ing of each township in three counties in Sichuan, Lu County, Shifang County and Yuexi County. Informed by 
the results, more than ten government departments collaborated to develop an integrated countylevel DRR plan, 
strengthen local capacity to identify and reduce risks, as well as conduct awarenessraising campaigns to improve 
community members’ and school students’ knowledge of emergency preparedness and response with customized 
key messages.
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Role of science and technology 

VI assessment and mapping technology helped local governments and communities get a better understand
ing of the disaster risks by quantifying and mapping disaster risks, which improved their DRR planning and 
emergency preparedness. 

Possible replication and challenges

The VI mapping and assessment can be a useful tool to initiate multisectoral collaboration. A leading 
agency with clearly identified responsibilities for coordination is a key to the collaboration. Both the tool and 
subsequent multisectoral collaboration to follow up on the findings can be replicated to improve local resilience. 
Possible challenges will be the lack of data from and communication among multiple sectors.

References 

GuhaSapir, D., Ph. Hoyois, and R. Below. 2016. Annual disaster statistical review 2015. CRED.

GuhaSapir, D., Ph. Hoyois, and R. Below. 2015. Annual disaster statistical review 2014. CRED.

GuhaSapir, D., Ph. Hoyois, and R. Below. 2014. Annual disaster statistical review 2013. CRED.

GuhaSapir, D., Ph. Hoyois, and R. Below. 2013. Annual disaster statistical review 2012. CRED.

GuhaSapir, D., F. Vos, R. Below, and S. Ponserre. 2012. Annual disaster statistical review 2011. CRED.
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Priority 3 — Invest in DRR for  
Resilience

VII  Make DRR an area of focus within education including networking between universities. Jointly  
develop research and higher education programs that contribute to the building of resilient communi
ties and societies. Promote knowledge broker education and training programs to help close the gap 
between disaster risk science and people including through community networks such as faithbased 
organizations

VIII  Ensure risksensitive investments. Enhance the role of the science and technology community in  
building public private partnerships for the purpose of reducing vulnerabilities of communities and 
ecosystemsatrisk, preventing risks and building resilience of critical infrastructure, essential services 
as well as emerging industries.

IX  Develop young professionals in the field of multidisciplinary disaster risk reduction. In particular, 
more women and girls should be engaged in DRR research and a gender marker should be a key  
element of many aspects of such enquiry.
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17 Collaborative research network for earthquake  
resilience in Himalaya Belt 
Ming Wang1, Kai Liu1, Saini Yang1, Peijun Shi1, Ramesh Guragain2, Hima Shrestha2, Mehedi Ahmed 

Ansary3, Raquib Ahsan3, Wen Pan4, Xiaodong Yang4, Xiaodong Ji5, and Xinzheng Lu5

1  Academy of Disaster Reduction and Emergency Management, Faculty of Geographical Science,  

Beijing Normal University, China
2 National Society for Earthquake Technology, Nepal
3 Bangladesh University of Engineering and Technology, Bangladesh
4 Kunming University of Science and Technology, China
5 Tsinghua University, China

Action number: VII

Context 

Himalayan Belt is seismically active and poses great risk of earthquake to millions of people living in the 
region. These communities urgently need knowledge, technology, good practice and policy guidance in order  
to become more resilient and achieve the goal of “build back better” after major disasters. Sponsored by the  
International Center or Collaborative Research on Disaster Risk Reduction (ICCRDRR), a research network  
on DRR is set up to address the collaborative research in these regions. The RETROFIT Project is one example 
of collaborative research projects aimed to bring together the researchers, engineers and professionals from 
China, Nepal, Bangladesh and UK to promote effective sharing and learning and collaborative activities on 
earthquake disaster reduction. Through project implementation, researchers were involved in the process from 
the seismic retrofit design to joint experiments, from knowledge sharing to compilation of building specification, 
from onsite demonstration to training of trainers. The RETROFIT Project provides opportunities for effective 
communication and mutual understanding on disaster risk reduction. With this platform, local masons and  
engineers learned lowcost and easytoimplement retrofitting 
techniques with locally available materials, researchers and 
scholars discussed the topics with common interests, and gov
ernmental officials listened to voices from frontline disaster 
managers and practitioners. 

Key stakeholders

· Universities

· NGO

· Government

· Local communities

Process 

Funding The RETROFIT Project was funded by the International Center for Collaborative Research  
on Disaster Risk Reduction (ICCRDRR), as part of the Sharing and Learning on Community Based Disaster 
Management in Asia (CBDM Asia) Programme, Phase II. 
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Networking A collaborative research network on DRR was established among the aforementioned stake
holders including universities, NGOs, different levels of government representatives and, most importantly, the 
practitioners at community level (local masons and engineers). 

Co-designing Project symposiums were held to better com
municate information and share knowledge among participating 
teams. Field investigations were conducted in both China and Nepal 
to better understand communitylevel practice and urgent needs 
from earthquake stricken areas. All stakeholders worked together to 
codesign retrofitting techniques and testing schemes to better  
reflect the actual needs in mountainous areas of Himalayan Belt.

Co-experimenting Joint experiments were participated by all stakeholders of the network, from field 
engineers to government decision makers.

Sharing Onsite demonstrations were implemented to increase awareness of local residents and masons, 
and training programs were conducted to ensure the proper use of the techniques in communities. Retrofitting 
guidebooks and website have been developed to make best use of the research outcomes. Tutorials and training 
helped both Bangladesh and Nepal teams in capacitybuilding of shaketable testing.

Changing The collaborative research outcomes were used in the compilation of the Correction/Exception 
Manual for Masonry Structure issued by the National Reconstruction Authority, Government of Nepal in 2017. 
Proposals were submitted to the government of Nepal to modify National Building Code NBC203. Mindset is 
changing toward the use of inexpensive local materials to achieve sufficient safety of stone masonry buildings 
widely used in Himalayan Belt.

Role of science and technology 

Through some lowcost and easytoimplement retrofitting techniques with locally available materials, the 
seismic performance of those most vulnerable rural houses can be significantly improved, which can greatly 
increase disaster resilience of rural communities. Government, academia, NGO, engineers, local masons and 
residents all should pay sufficient attention to the proper use of science and technology that may bring substantial 
change into rural communities.

Possible replication and challenges

The network need to be expanded to include more developing countries and regions in Asia, with focus of 
science and technology that can solve DRR problems in those least developed areas. Organizational and financial 
barriers should be removed to promote effective researcherscommunity interactions to ensure technologies can 
be learned and used in practice by local people to improve their disaster risk resilience. 
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18 A universities network and its collaboration with  
practitioners
Takako Izumi

The International Research Institute of Disaster Science (IRIDeS), Tohoku University, Japan

Action Number: VII

Context 

The Association of Pacific Rim Universities (APRU) established 
the MultiHazards (MH) program in April 2013 to harness the collective 
capacities of APRU universities for cuttingedge research on disaster 
risk reduction (DRR) and to contribute to international policymaking 
discussions to steadily improve DRR. The MH program’s major activi
ties include organizing the MultiHazards summer school and the  
annual research symposium, and promoting natural disaster prepared
ness capacity on university campuses and the science and technology 
application in DRR practice. 

In addition, not only with universities, but also the Program has strengthened the collaboration with practi
tioners to fill in the gap between science and people. The Sendai Framework for DRR clearly stated that one of 
the roles of academia, scientific and research entities and networks to support action by local communities and 
authorities, and support the interface between policy and science for decisionmaking. To play these prominent 
roles, the APRU MH program enhances its collaboration with various stakeholders to contribute to application 
of science and technology in DRR practice. 

Key stakeholders

Universities, research institutes, governments, CSOs, communities, international and regional organizations

Process 

As one of the initiatives of the collaboration between academia and practitioners, APRU has recently signed 
the MOU with IFRC for joint research and advocacy. It will become the first step for dialogue between academia 
and practitioners to identify challenges, discuss the solutions and conduct a joint advocacy and research that  
reflects the local voices. 

Role of science and technology 

By the collaboration between academia and practitioners, various sciencebased tools and policies can be 
developed and used in practice. A current challenge is there is no strong link between research and practice, and 
it has to be improved. The APRU MH program also aims to provide the multistakeholders with a platform for 
discussion and meeting. 

Possible replication and challenges

It is crucial to change the mindset of academia from their traditional researchoriented role to their solution 
identification and development role. Only continuing doing research does not contribute to building a disaster 
resilient society. It is indispensable to consider how to disseminate the technology and innovations and how 
people can access to them. It is still missing and further strengthened. 
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19 Ensure risk-sensitive investments
Rajib Shaw

Keio University, Japan 
Action Number: VIII

Context 

The Sendai Framework for Disaster Risk Reduction explains and stresses that exante investment in disas
ter risk reduction that is made based on proper risk assessment is highly costeffective in that it can prevent future 
disasterrelated losses and contribute to sustainable development. Investment by the public and private sectors  
in promoting the understanding, prevention and reduction of disaster risks by means of structural and non
structural measures is indispensable to enhance resilience in people, communities, nations and its assets, and the 
aspects of the environment that are economy, society, health and culture. All these components are driving 
forces for technological innovation, economic growth, and employment creation. Such investment is also highly 
costeffective in protecting human lives, preventing and reducing damage and losses, and conducting recovery, 
rehabilitation and reconstruction effectively.

Key stakeholders

The key stakeholders for risk sensitive investment is national and local governments, development banks, 
and private sectors; who are directly involved in the decision making on investments, infra development and its 
maintenance. Science and academic sectors have a strong role in providing technical, legal and process guide
lines, enhancing capacities of trained human resources and ensure that the standards are being practiced in  
reality. SudmeierRieux et al. (2015) has given a comparative analysis of different economic levels of countries 
and its risk sensitive investment in different aspects. 

Role of science and technology 

The Tokyo Conference on Science and Technology for Resilience (November 23–25, 2017) has following 
recommendations on the role of S&T for SFDRR priority 3: 

1.  Standardized methods to assess disaster risks and share those among people should be developed and 
implemented in each country.

2.  Sufficient explanations should be provided to show that investment in disaster risk reduction makes 
economic sense.

3.  Policies that are highly effective as exante investment in disaster risk reduction should be proposed, 
and technologies that deliver a high return on the investment should be developed

4. Application criteria for each disaster prevention measure should be developed.

5. Reasonable plans for the allocation of limited resources should be proposed.

6.  The academic sector should encourage the private sector to strengthen the capacity of scientific and 
technological disaster research and investigation.
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20 Development of young female professionals via  
eLearning knowledge transfer initiatives on Health  
Emergency and Disaster Risk Management  
(Health-EDRM) 
Emily Chan, Heidi Hung, Zhe Hung, CS Wong, and Gloria Chan

COUC, The Chinese University of Hong Kong and IRDR Research Centre of Excellence, Hong Kong 

SAR, China
Action Number: IX

Context 

Recent disaster experience around the world illustrated persistent gaps in education, training, and leadership 
at all levels of Health Emergency and Disaster Risk Management (HealthEDRM). Since 2014, the Collaborating 
Centre for Oxford University and CUHK for Disaster and Medical Humanitarian Response (CCOUC) has been 
offering a number of freeofcharge Massive Open Online Courses (MOOCs) in attempt remove geographic and 
financial barriers for knowledge transfers of relevant academic subjects related to DRR (disaster risk reduction) 
and HEDRM (e.g. include public health principles in disaster and medical humanitarian response, climate 
change and health, disaster field research methods, and global health challenges to human security.) As of Dec 
2017, more than 7000 students with more than 160 countries had enrolled in these course. 

Key stakeholders

The online courses have been available to everyone around the 
world, targeting especially individuals studying and working in 
health, policy, education and humanitarian sectors. 

Process 

Based on student profile and study outcome analysis of learner 
cohorts (n=3457, from 150 countries/districts) between 2014–2016 
of the first course, “Health principles in the disaster and medical humanitarian response”, results indicated  
20.6% (n=711) of the participants had completed the course (obtained certificates over a sixmonth period). The 
10 most frequently reported countries of origin were associated with disaster proneness. Asia hosted the  
predominant participants and female constituted of 48% of course participants The course completion rate  
was found to be higher than other global based MOOC programs and there as 10% gender discrepancy of final 
completers 0(18.7% for female versus 21.9% for male). Time spent was most significantly associated with course 
completion after adjusting for gender, age and education level (AOR=1.403, 95%, CI: 1.368–1.438). Of the 711 
course completers, 71.7% (n=510) showed interest for future professional collaborations and provided contact 
information. 

Role of science and technology 

·	 	Removing geographic and financial learning barriers: MOOCs allow students around the world to  
access DRR and HEDRM training and continuous study opportunities.

·	 	Although female participants were found to be 10% less likely to complete their courses, ability to 
spent time for the course was the most significant predictors of completion. 



44

Science & Technology into Action
Pr

io
ri

ty
 3

·	 	The global MOOC platform enables the formation of an active network of global academiccivilian  
disaster management community. Collaborations in research and knowledge transfer projects were 
established between CCOUC selfinitiated online learner groups in various countries (e.g. Nepal, 
Bhutan and Iran).

Possible replication and challenges

Replication of the eLearning knowledge transfer is possible through i) Offering MOOCs beyond the exist
ing themes; and ii) Further analyzing and addressing the possible barriers faced by female professionals and 
learners in Asia, particularly in terms of their consistently lower completion rate. Apart from funding and avail
ability of expertise, a major challenge of replicating the initiative for the benefit of young female professionals 
is how to better understand the barriers they face. CCOUC will continue to analyze the situation riding on the 
upcoming cohorts and courses. 

References

http://ccouc.org/publichealthprinciplesindisasterandmedicalhumanitarianresponse2

http://ccouc.org/climatechangeandhealth

http://ccouc.org/onlinecourseresearchmethodologyfordisasterandmedicalhumanitarianresponse

http://ccouc.org/globalhealthchallengeforhumansecurity

http://ccouc.org/public-health-principles-in-disaster-and-medical-humanitarian-response-2
http://ccouc.org/climate-change-and-health
http://ccouc.org/online-course-research-methodology-for-disaster-and-medical-humanitarian-response
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21 Integrated Research on Disaster Risk (IRDR) Young  
Scientists Programme
Fang Lian, and Lucy Lu

Integrated Research on Disaster Risk International Programme Office, Beijing, China

Action number: IX

Context 

The Sendai Framework for Disaster Risk Reduction (SFDRR) stresses the need for innovation, partnership 
and investment in DRR in order to enhance the role of science and technology for evidence based decision
making. IRDR, with its mandate for integrated and transdisciplinary research, pays particular attention to capac
ity building of young professionals, and encourage them to undertake innovative and needbased research which 
makes sciencepolicy and sciencepractice linkages stronger.

The key objectives of IRDRYoung Scientists Programme are 1) To increase awareness among young  
scientists about Sendai Framework and its implementation and provide opportunities for young scientists to be 
engaged with IRDR. 2) To develop, over time, a community of highquality young professionals that can provide 
support for countries in their respective national policy development as well as field actions related to DRR. 

Key stakeholders

· Academia

· Youth

· Women

Process 

IRDR Young Scientists Programme started in 2016 and opens for application twice each year. So far, there 
are 72 young researchers from 32 countries involved in this programme. Among them, there are 48 young  
researchers from 14 Asian countries, and 12 are female researchers. In their proposals accepted by IRDR, the 
mechanism of disaster process, the comprehensive understanding of disaster risk, community resilience, public 
awareness are particularly focused. 

IRDR has connected the young researchers to IRDR network of professionals and practitioners, encouraged 
and recommended them to participate in IRDR related training programmes. Some of IRDR young scientists 
released their research results by academic books or special reports in collaboration with IRDR Scientific Com
mittee members and IRDR partners such as UN Major Group for Children & Youth (UNMGCY). About 30 of 
them have joined training programmes organized by IRDR ICoEs such as ICoETaipei and ICoECCOUC in 
Hong Kong and by IRDR partnership with DBAR of Chinese Academy of Sciences. 

A Global Youth Forum on DRR is in the process of preparation by IRDR. IRDR Young Scientists Pro
gramme will serve as a central driver for this global forum, which will bring together not only young researchers 
but also young people from all the sectors who engaged in DRR to share their work and ideas, and to convey their 
voice to the world. 

Role of science and technology 

As a research programme, STI is central to the IRDR Young Scientists Programme
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Possible replication and challenges

IRDR Young Scientists Programme established a network for the capacity building of young generation in 
DRR. It could be a reference for other organisations and institutions.

The development of such kind of programme requires the input and resources from not the academia  
sectors as well as other sectors like private sectors to provide the solid benefits and support the activities of the 
Youth. 

References 

IRDR Young Scientists Programme. http://www.irdrinternational.org/irdryoungscientistsprogramme/.  
Accessed 10 Jan 2018.
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Priority 4 — Enhance disaster  
preparedness for effective  
response and to Build  
Back Better

X  Promote the role of interdisciplinary science and technology in effective predisaster planning,  
preparedness, response, rehabilitation, recovery and reconstruction to build back better. Promote the 
combination of traditional knowledge and modern science. Enhance regional cooperation, particularly 
for preparedness, response and build back better in transboundary disasters.

XI  Develop an efficient and effective cooperation among the science community and business sector by 
utilizing the advancements of the fast developing information and communication technology (ICT) 
including big data.

XII  Research into innovative solutions to promote the wholeofsociety engagement; innovative financial 
mechanisms to maximize social capital for DRR (such as a disaster resilience fund to provide  
urgently needed resources to disaster affected communities for quick recovery), and to help the  
business sector shift towards sustainable and resilient development pathway.
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22 Implementing area-based approaches in urban  
post-disaster contexts
David Sanderson

UNSW, Sydney, Australia
Action number: X

The following implementation example results from a twoyear project, the Stronger Cities Initiative, a 
consortium of the International Rescue Committee (IRC), the Norwegian Refugee Council (NRC) and World 
Vision International (WVI), with technical advice provided by the University of New South Wales (UNSW) 
Sydney, Australia. The purpose of the Initiative was to produce practical fieldtested guidance for humanitarian 
organisations working in urban conflict, displacement, and naturalhazard settings. 

One such guidance note related to the use of areabased approaches (ABAs), defined as an approach that 
‘supports people after a disaster in a specific location to transition effectively from relief to recovery; it works 
with existing structures and can be scaled up’. Five key elements of ABAs were also identified, namely that they:

·	 	Are peoplecentred, as meaningful engagement with affected populations is essential. This under
standing is based on extensive lessons learnt within developmental approaches to urban poverty  
reduction, as much as from disaster recovery programming

·	 	Focus on a defined area, such as a neighbourhood. This is important, to emphasise the necessity of 
adopting a locallevel approach to recovery operations

·	 	Take time, spanning relief to recovery. Effective recovery operations can take years, which usually 
does not fit the tight timeframes imposed by agencies and donors. Aid recovery therefore needs to be 
seen as investments for longterm rebuilding of disaster affected neighbourhoods

·	 	Can be scaledup to other areas, which emphasises the need for local ownership. This is important, to 
counter the siloing effect of some neighbourhoods receiving support while others, which may be very 
close by, do not. The risk of not scalingup is to create animosity of perceived ‘pockets of success’ in 
one area, while another is neglected, which does little for a systematised and co ordinated approach to 
recovery

·	 	Rely on strong collaboration between sectors and key actors. This final element is crucial given  
the tendency for weak collaboration between actors and sectors. Successful ABAs rely on this being 
stronger, for instance through co ordinated responses of different sectors (such as shelter and water, 
sanitation and hygiene), and with strong leadership from local government actors.

The guidance note provided ten principles for enacting ABAs, which for ease of implementation were 
linked to the project management cycle. These are as follows:

Assessment and design

1. Multiagency, multisector participatory assessments

2. Focus on location

3. Realistic timeframes
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Implementation 

4. Peoplecentred actions — whose reality counts?

5. Work with existing structures

6. Collaborating sectors and programmes

7. Flexible programming: adaptive management

8. Nimble internal systems

Evaluation and learning

9. Plan for scalingup, and

10. Measure contribution not attribution.

The full guidance note, Urban area-based approaches in post-disaster contexts, guidance Note for 
Humanitarian Practitioners (authors Sanderson D and Sitko P) is available, along with other guidance notes, at: 
https://www.iied.org/strongercitiesinitiative 

https://www.iied.org/stronger-cities-initiative
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23 Science and Technology for Community Water  
Resource Management: Disaster Risk Reduction and Resil-
ience
Hydro and Agro Informatics Institute (HAII), Thailand

Action number: X

Context 

His Majesty the King Bhumibol Adulyadej’s concept of “Understand — Access — Develop” has been in
troduced to Thai people as developmental guidelines. It requires an understanding of the context (geography, 
people and society), and explanation of the process to people in order to establish trust as preconditions for any 
local problems solving. The application of science and technology are used as the tool, i.e., water data collection 
is of particular importance. The complete water data set including water maps, water tables and water balance is  
required for water management analysis. This information will be integrated for assisting technical expertise  
to determine local water quantity, water demand, and the amount of reserved water. The success models of  
application of science and technology are replicated to others community network, increasing to 1,258 commu
nity networks of 19 river basins of Thailand in 2017, These reflected the community outcomes of water and food 
security, livelihood, disaster risk reduction and climate change resilience.

Key stakeholders

PublicPrivatePeople Partnership (PPPP): The PPPP is instrumental to build capacity and facilitate  
community networks through academia and technical experts and representing public sectors for people’s imple
mentation. HAII, as the public expert, takes the role to convey the application of science and technology to the 
communities. The PPPP also helps expand successful practices from people to community level, subdistrict 
level and river basin level. 

Process

The key process is to apply Sufficiency Economy Philosophy 
(SEP) towards Sustainable Development Goals (SDGs) by applying 
science and technology as the tool for community water resource 
management and development.

Role of science and technology 

Science and Technology is the instrument for community in order to understand themselves for Commu
nity Water Resource Management. These result the community innovation that could solve disaster risk reduction 
and resilience, in addition, increase food security and community economy. 

Possible replication and challenges

Application on Science and Technology for community water resource management could solve the  
problem of flood and drought, and, especially, increase agriculture productivity. As the community’s success, 
they, naturally, has expand the success model to others, who would like to replicate the success. Finally, the  
community water resource management network is the high impact on water and food security, disaster risk  
reduction, and climate change adaptation, including the change for the better livelihood.

References

https://www.haii.or.th/haii/?p=2902&lang=th

Sufficiency Economy Philosophy (SEP) for
Sustainable Development Goals (SDGs)

SEP SDGs

Sustain Natural Resources

Sustain Economy

Sustain Society

Sustain Culture

-> Water, Forest, Soil, and Energy

-> Food and incomes

-> Livelihood and Family Institute

-> Community-driven and network

Knowledge

Virtues

Reasonableness

Moderation

Prudence

-> Learning by
Doing

-> Participation,
Laws & Justices

-> Application of science and
technology combined with local
wisdom

-> Management, Plan,
Operation, and Self-Reliance

-> Disaster Risk Reduction
and Climate Change
Resilience

https://www.haii.or.th/haii/?p=2902&lang=th
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24 Develop an efficient and effective cooperation among 
the science community and business sector
Rajib Shaw

Keio University, Japan 
Action number: XI

Context 

While there has been a longterm formal and/or informal collaboration between science and technology 
community and enterprise, the Sendai Framework for Disaster Risk Reduction has provided immense opportu
nity to enrich the existing cooperation and to establish new collaboration to achieve the four priorities of action 
and seven targets of the Framework. A systematic approach is required at global, regional, national and more 
importantly at the local level. 

Key stakeholders

The key stakeholders are academia and private sectors. However, to facilitate the collaboration, there needs 
to be other stakeholders like governments (especially for developing frameworks and system for science private 
sector interactions) and nongovernment organizations and civil society (for grassroots and demand driven  
innovation) 

Process

There have been several collaboration initiatives among science and private sectors. At the regional  
level, ASTAAG and ARISEAsia have been discussing for potential partnership. Several countries like Japan, 
Philippines, Malaysia have started meaningful collaboration among these two as well as related sectors. At the 
regional level, ADRRN (Asia Disaster Reduction and Response Network) Tokyo Innovation Hub (ATIH) has 
been formed in 2017 as a new thematic hub of the civil society network with 56 member organizations from 20 
countries throughout Asia. ATIH has established partnership with private sectors and academics to bring demand 
driven innovation. The Tokyo conference on November 2017 also organized two panel sessions on this topic. 

Role of science and technology 

Keio University, National Institute of Information and Communications Technology, National Research 
Institute for Earth Science and Disaster Resilience, Yahoo Japan Corporation and LINE Corporation jointly  
established the policy study consortium “Denno Bosai Consortium” (Disaster resilience powered by Internet, 
Media and AI) on October 19, 2017. The ultimate purpose of disaster resilience is to “protect the lives of people”. 
Through this consortium, the key target is to find appropriate disaster countermeasure solutions, by utilizing 
smart phones and SNS (Social Networking System), which are the most reachable to residents, travelers and 
foreigners in the area. In the modern society, it is essential to actively utilize Internet, media and AI (Artificial 
Intelligence). Also, AI is greatly expected in security measures such as crime, largescale accidents, pandemics, 
and terrorism. Based on the past experiences in both Japan and other developing countries, the consortium aims 
to drive policy recommendations.

Possible replication and challenges:

The collaboration of private sector and science community can be replicated on the winwin situation of the 
both sectors. Other stakeholders like NGOs and government can facilitate the process depending on the local 
needs and priorities. 
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25 Operation Resilience
Vinod K. Sharma

Indian Institute of Public Administration, New Delhi, India
Action number: XII

Context/Background

In India, humanitarian supply chain is broken. During every disaster, lack of media coverage and effective 
coordination channel severely bottlenecks the true achievable impact of a joint nationallevel relief effort. There 
are two problems in the current state of affair: 

·	 	People at large are unaware when disaster strikes: disasters receive disproportionately less media  
coverage, for example, “Bihar Flood 2017” impacted 14 million people, but it received 25 times less 
online coverage compared to a movie released that year.

·	 	Aware people/ organizations don’t know the best way to contribute: lack of a single credible coordina
tion platform implies that every response agency makes independent effort to raise resources online 
— a practice that lacks scalability, accountability and potential synergies. 

Key Stakeholders

· All donors

· NGOs working in disaster relief

· State Government

· Central Government

Process and role of Science and Technology

Operation Resilience attempts to solve this problem by building an integrated online platform that can  
proactively reach out to 150+ million people online during 4–5 days post disaster via an ecosystem of civilian 
volunteers and outreach partners (media channels, popular websites etc.). This multistakeholder credible plat
form will spread information and crowdsource relief resources — finance, goods, and volunteers — for the 
prevetted top response agencies on ground. Operation Resilience builds preconfigured partnerships that allows 
civilians and organizations to contribute their strategic resources (outreach, ground access, financial capital etc.) 
in the most effective way. The model is designed to sustain on very low cost. Since the platform is activated only 
during disasters, different execution components of the platform can be outsourced to strategic partners without 
needing full time organizational resources, for example, FICCI (manages media outreach), Letzchange.org  
(manages portal), Global Shapers Hub (organizes outreach content) etc.
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Priority 4

Recognition and possible replication and challenges

This nonprofit initiative has been recognized as a Top 10 innovation by Government of India at ‘National 
Platform for Disaster Risk Reduction 2017’ for its potential impact and design novelty. The initiative has a  
market ready product and it has built partnerships with various organizations, such as, ARISE INDIA (UNISDR’s 
initiative), Ashoka, TIEMS, Goonj, SEEDS, Letzchange.org and others. The project has been built with over a 
year of ground work by a dedicated team of volunteers that include IIT alumni, World Economic Forum fellows, 
Ashoka fellows and disaster relief veterans.

*This innovation is done by Mr. Sarthak, an impact technology entrepreneur previously built Kyros  
Health — India’s first telemedicine venture in repeat consultation space. He has also served in the supplychain 
strategy team and CEO’s War Room at Rio Tinto, Australia. Website: www.operationresilience.org, Email: 
sarthakh.2013@iitkalumni.org

http://www.operationresilience.org
mailto:sarthakh.2013@iitkalumni.org
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