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The report on Strengthening ASEAN Multi-hazard End to End Early Warning System (EWS) for 
natural disasters - An Assessment of Current Capacity was prepared under the guidance of the 
ASEAN Committee on Disaster Management Working Group on Prevention and Mitigation (ACDM 
WG P&M) and the United States Government through the ASEAN-USAID Partnership for Regional 
Optimization within the Political-Security and Socio-Cultural Communities (PROSPECT). We 
would like to acknowledge the contributions of experts, practitioners, and researchers from across 
ASEAN Member States who provided their expertise and shared their experiences. 
Their valuable inputs during focus group discussions, meetings, and consultations 
have enriched our understanding of the current state of EWS in the region.

We are grateful to the regional and international organizations, including the United 
Nations agencies, and non-governmental organizations for their valuable contributions. 
Their support, technical expertise, and collaboration have been invaluable in enriching the 
report and providing a broader perspective on EWS in the ASEAN region. We wish to 
emphasize that their collective efforts have been indispensable in its production.

Valuable inputs and reviews were also received from Dr. Riyanti Djalante and 
Ms. Nguyen Anh Son of the ASEAN Secretariat. We sincerely thank everyone 
involved for their dedication, collaboration, and commitment to building a 
more resilient ASEAN community, including members of the Pacific Disaster 
Center (PDC) project team.
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AADMER  
ASEAN Agreement on 
Disaster Management and 
Emergency Response

ACDM  
ASEAN Committee on 
Disaster Management

ACFCSS  
ASEAN Common Framework 
for Comprehensive School 
Safety

ADINet  
ASEAN Disaster Information 
Network

ADRP  
ASEAN Disaster Resilience 
Forum

AEIC 
ASEAN Earthquake 
Information Centre

AHA Centre  
ASEAN Coordinating Centre 
for Humanitarian Assistance 
on Disaster Management

ASEAN  
Association of Southeast 
Asian Nations

ASCMG  
ASEAN Sub-Committee on 
Meteorology and Geophysics

ASMC  
ASEAN Specialized 
Meteorological Center

BDMD  
Brunei Darussalam 
Meteorological Department

BIG    
Badan Informasi Geospasial

BMKG  
Badan Meteorologi, 
Klimatologi, Dan Geofisika

BNPB  

Badan Nasional 
Penanggulangan Bencana

CAP  
Common Alerting Protocol

CBDRM  
Community-based disaster 
risk management

CBEWS  
Community Based Early 
Warning Systems

CDMC  
Central Disaster 
Management Committee

COSTI  
ASEAN Committee on 
Science, Technology, and 
Innovation

CREWS  
Climate Risk and Early 
Warning Systems Initiative

CVGHM  
Center for Volcanology and 
Geological Hazard Mitigation

DAN  
Disaster Alert Notification

DCC  
Disaster Command Centre

DDM  
Department of Disaster 
Management

DDPM  
Department of Disaster 
Prevention and Mitigation

DENR  
Department of Environment 
and Natural Resources

DID  
Department of Irrigation and 
Drainage

DJPPI  

Direktorat Jenderal 
Pengendalian Perubahan 
Iklim

DMH  
Department of Meteorology 
and Hydrology

DMHA  
Disaster Management and 
Humanitarian Assistance 

DMPTC  
Disaster Management Policy 
and Technology Center

DMRS  
Disaster Monitoring and 
Response System

DMSPF  
Disaster Management 
Strategic Policy Framework

DOST  
Department of Science and 
Technology

DRR  
Disaster Risk Reduction

DRR WG  
Disaster Risk Reduction 
Working Group

E2E-EWS  
End-to-End Early Warning 
System

EITWC  
Earthquake Information and 
Tsunami Warning Center

ESCAP  
Economic and Social 
Commission for Asia and the 
Pacific

ESDM  
Energi Sumber Daya Mineral

EW4ALL 
Early Warning for All

LIST OF ABBREVIATIONS



8

STRENGTHENING ASEAN MULTI-HAZARD END TO END EARLY WARNING SYSTEM FOR NATURAL DISASTERS

An Assessment of  Current Capacity (2024)

EWS  
Early Warning Systems

FGD 
Focus Group Discussion

FDM-EWS  
Flood and Drought 
Management and Early 
Warning System

GDACS  
Global Disaster Alert and 
Communication System

GRI  
Global Risk Index

InaTEWS  
Indonesia Earthquake and 
Tsunami Warning System

INFORM  
Index for Risk Management

IOC  
Intergovernmental 
Oceanographic Commission

IOTWMS 
Intergovernmental 
Coordination Group for 
the Indian Ocean Tsunami 
Warning and Mitigation 
System

JMG  
Malaysia Minerals and 
Geoscience Department

KOMINFO  
Kementerian Komunikasi & 
Informatika

LAPAN  
Lembaga Penerbangan dan 
Antariksa Nasional

LNDPC  
Law on Disaster Prevention 
and Control

MAPDRR  
Myanmar Action Plan on 
Disaster Risk Reduction

MARD  
Ministry of Agriculture and 
Rural Development

MGB  
Mines and Geoscience 
Bureau

MHA  
Ministry of Home Affairs

MIMU  
Myanmar Information 
Management Unit

MLSW  
Ministry of Labour and Social 
Welfare

MNTEWS  
Malaysian National Tsunami 
Early Warning System

MoNRE  
Ministry of Natural 
Resources and Environment

MOWRAM  
Ministry of Water Resources 
and Meteorology

MRC  
Mekong River Commission 

MSE  
Ministry of Sustainability and 
the Environment

MSS  
Meteorological Services 
Singapore

NADMA  
National Disaster 
Management Agency

NaFFWS  
National Flood Forecasting 
and Warning System

NAP-DRR  
National Action Plan for 
Disaster Risk Reduction 

NaSOP  
National Standard Operating 
Procedures

NCDM  
National Committee on 
Disaster Management

NCHMF  
National Center for Hydro-
meteorological Forecasting

NDC  
National Disaster Council

NDCC  
National Disaster Command 
Centre

NDMC  
National Disaster 
Management Centre/
Committee

NDMO  
National Disaster 
Management Organization

NDPMC  
National Disaster Prevention 
and Mitigation Committee

NDPP  
National Disaster 
Preparedness Plan

NDRRMC  
National Disaster Risk 
Reduction and Management 
Council

NDRRMP  
National Disaster Risk 
Reduction and Management 
Plan

NDWC  
National Disaster Warning 
Center

NEA  
National Environment 
Agency

(Abbreviations Continued...)
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NEWC  
National Early Warning 
Centre

NMS  
National Meteorological 
Services

NSCNDPC  
National Steering Committee 
for National Disaster 
Prevention and Control

OCD  
Office of Civil Defense

PAGASA  
Philippine Atmospheric, 
Geophysical, and 
Astronomical Services 
Administration

PDC 
Pacific Disaster Center

PHIVOLCS  
Philippine Institute of 
Volcanology and Seismology

PIN  
People in Need 

PRISM  
Platform for Real-time 
Impact and Situational 
Monitoring

PROSPECT  
Partnership for Regional 
Optimization within the 
Political-Security and Socio-
Cultural Communities

PTWS  
Pacific Tsunami Warning and 
Mitigation System

PUB  
Public Utility Board

PVMBG  

Pusat Vulkanologi & Mitigasi 
Bencana Geologi

RAN PRB  
National Action Plan for 
Disaster Risk Reduction

RBPF  
Royal Brunei Police Force

RID  
Royal Irrigation Department

RIMES  
Regional Integrated Multi-
Hazard Early Warning 
System for Africa and Asia

RVA  
Risk and Vulnerability 
Assessment

SAOFFG 
Southeastern Asia-Oceania 
Flash Flood Guidance

SCDF  
Singapore Civil Defense 
Force

SCSTAC  
South China Sea Tsunami 
Advisory Center

SEADRIF  
Southeast Asia Disaster Risk 
Insurance Facility

SFDRR 
Sendai Framework for 
Disaster Risk Reduction

SNAP  
Strategic National Action 
Plan

STEP  
Science and Technology 
Expert Panel

(Abbreviations Continued...)

TMD  
Thailand Meteorological 
Department

TTF  
Trust Fund for Tsunami, 
Disaster and Climate 
Preparedness

TWG  
Technical Working Group

UNDP  
United Nations Development 
Programme

UNESCO  
United Nations Educational, 
Scientific and Cultural 
Organization

UNOPS  
United Nations Office for 
Project Services

VDDMA  
Viet Nam Disaster and Dyke 
Management Authority

WFP  
World Food Programme

WG P&M 
Working Group on 
Prevention and Mitigation

WMO  
World Meteorological 
Organization

WOG-IRM  
Whole-of-Government 
Integrated Risk  
Management
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As the Chair of the ASEAN Committee on Disaster Management (ACDM), it 
is my honor to introduce the report on Strengthening ASEAN multi-hazard 
end to end early warning system (EWS) for natural disasters - An Assessment 
of Current Capacity which examines the progress and challenges of EWS in 
mitigating the risks and impacts of disasters across our region. 

Disasters have always posed significant threats to the well-being and 
development of our communities. Recognizing the need to enhance our 
collective resilience, ASEAN Member States adopted the ASEAN Agreement 
on Disaster Management and Emergency Response (AADMER) in 2009. 

Since then, we have witnessed concerted efforts across the region to strengthen our early warning 
capabilities and establish a more coordinated approach to disaster risk reduction and management. 

This report serves as a significant milestone in our ongoing pursuit of a safer ASEAN. It provides an 
in-depth assessment of the current state of early warning systems throughout the region—evaluating 
their effectiveness, coverage, and integration within national and regional frameworks. 

The report highlights the substantial progress made through the implementation of AADMER and other 
regional early warning initiatives. It underscores the importance of these frameworks in promoting 
regional cooperation, information sharing, and capacity-building to strengthen our collective 
resilience. By fostering collaboration among Member States, we have been able to develop a more 
comprehensive and integrated approach to early warning. 

While commending the achievements, the report also acknowledges the challenges that lie ahead. 
Climate change, rapid urbanization, and the increasing frequency of extreme weather events pose 
new complexities for early warning systems. The assessment outlines recommendations to further 
enhance these systems across the region in the coming years. 

In conclusion, I extend my sincere appreciation to all those who have contributed to this assessment. 
Their dedication, expertise, and unwavering commitment to a resilient ASEAN region have been 
instrumental in shaping its content. Let us work hand in hand to further strengthen our early warning 
system capacity, and the safety and well-being of our people. 

Together, we can build a more resilient ASEAN community and better prepare to face the challenges 
of the future.

Thank you.

COLONEL (R) MUHD HARRITH RASHIDI BIN HAJI MUHD JAMIN  
Director National Disaster Management Centre
Ministry of Home Affairs Brunei Darussalam 
Chair of ASEAN Committee on Disaster Management

FOREWORDS
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(Credit: Shutterstock)
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EXECUTIVE 
SUMMARY

STRENGTHENING ASEAN MULTI-HAZARD 
END TO END EARLY WARNING SYSTEM 
FOR NATURAL DISASTERS

AHA Centre EOC (Credit: Pacific Disaster Center)



13An Assessment of  Current Capacity (2024)

STRENGTHENING ASEAN MULTI-HAZARD END TO END EARLY WARNING SYSTEM FOR NATURAL DISASTERS

EXECUTIVE SUMMARY

This Strengthening ASEAN Multi-Hazard End to End Early Warning System (E2E EWS) for Natural 
Disasters Assessment plays a critical role in understanding the state of early warning systems 
(EWS) in the region, identifying capacities and gaps, and providing recommendations to enhance 
resilience, including opportunities to better leverage existing activities and successes across 
the entire region. It serves as a foundation for targeted capacity building and interventions to 
strengthen EWS and promote disaster resilience across ASEAN.

The assessment provides valuable insights into the existing capacities—as well as remaining 
gaps—in the region’s early warning fabric by systematically analyzing these components 
across all ASEAN Member States. This granular analysis facilitates targeted interventions to 
enhance regional resilience and promote a safer ASEAN. The assessment leverages the World 
Meteorological Organization (WMO) Multi-hazard Early Warning Systems Checklist and assesses 
capacities in: 1) disaster risk knowledge; 2) detection and monitoring; 3) warning dissemination 
and communication; and 4) preparedness and response capabilities.

1) Disaster Risk Knowledge. The assessment reveals that while all ASEAN Member States 
display some capacity achievement, there are disparities in scientific and technical review of risk 
data, limited consideration of compound and secondary risks, and challenges in consolidating 
risk information across multiple repositories, as well as comprehensively factoring in available 
risk data into EWS strategies.

2) Detection, monitoring, analysis, and forecasting capacity. There is significant variation 
in capacities across ASEAN Member States, particularly in forecasting and warning services. 
Challenges include inadequate maintenance of monitoring systems, limited system and service 
upgrades, and a lack of cross-border exchange of warnings and observation data.

ARDEX Exercise, 2023 (Credit: ASEAN 
Secretariat)

ARDEX Exercise, 2023  
(Credit: ASEAN Secretariat)
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3) Warning dissemination and communication. 
This area exhibits significant limitations in many 
ASEAN Member States, with gaps in tailoring 
communication to different groups, the absence of 
clear actionable guidance in warning messages, and 
weaknesses in communication channels—especially 
to reach isolated, rural communities—and feedback 
mechanisms. Additionally, the assessment noted a 
gap in capacity in the sharing of warning messages 
between ASEAN Member States and with regional 
EWS partners.

4) Preparedness and response capabilities. There are relative comparable levels of capacity 
demonstrated across the region, with well-developed legislative frameworks. However, limitations 
were observed in community communication, testing, and exercising of plans, utilization of risk 
assessments, and addressing the needs of vulnerable groups. 

The assessment highlights the limited interconnectedness of the four early warning elements 
among the ASEAN Member States, leading to missed capacity-building opportunities, misinformed 
planning activities, and duplication of efforts. 

While the assessment provides valuable insights, some limitations were noted due to the limited 
availability of information and stakeholder engagement in some cases. Further assessment and 
research is recommended for ASEAN Member States that were not able to participate fully.

The assessment 
highlights the limited 
interconnectedness of 
the four early warning 
elements among ASEAN 
Member States...

Underutilization 
of risk 
assessments

Gaps in 
last-mile 
alerting

Limited harmonization 
among early warning 
system components

Siloed 
data

CHALLENGES: 
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The regional findings led to a recommendation to strengthen and harmonize regional early 
warning system components to build an effective and resilient ASEAN end-to-end early 
warning system. This recommendation is developed in recognition of, and appreciation for, the 
substantial EWS efforts already undertaken across the region. 

Four programmatic areas support a range of suggested initiatives: 

Policy Enhancement: Building on existing national and regional efforts, enhance 
policies for the application of risk and vulnerability assessments, engagement of 
hazard experts, institutionalization of EWS interoperability, formulization of localized 
and actionable warning messages, and tailoring of public education programs to 
enhance national and regional EWS.

Institutional Strengthening: Enhance EWS institutional systems and structures 
through strengthening of processes and agreements for    the sharing of RVA data, 
establishment of knowledge exchange forums, leveraging of the ASEAN Disaster 
Monitoring and Response System (DMRS), and implementation of mobile technologies 
to enhance EWS last mile processes.

Capacity Development: Expand capacity across all four EWS thematic areas within 
ASEAN Member States and regionally, especially in the application of Risk and 
Vulnerability Assesment (RVA) to EWS processes, use of cloud technologies for 
high availability and sustainable alerting, adoption of international Common Alerting 
Protocol (CAP) standard for message delivery, and the establishment of knowledge 
exchange forums and technical working groups.

Technical Assistance: Provide targeted assistance to national and regional bodies 
for the delivery of planned initiatives, including engagement of national and regional 
experts, support for cloud hosting of EWS systems, deployment of mobile technologies, 
and the implementation of CAP.

1

3
2

4

RECOMMENDATION AND SUGGESTED INITIATIVES
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INTRODUCTION

The ASEAN region is facing an increasing likelihood 
of high-impact hazard events. The overall number 
of disasters—particularly hydrometeorological 
hazards—are on the rise and being further 
exacerbated by climate change. These changes 
are making hazard events less predictable and 
increasingly more challenging for existing monitoring 
systems and responders. While effective systems 
are in place in select communities throughout 
ASEAN, a more efficient E2E-EWS is essential if 
ASEAN Member States are to be able to identify, 
and prepare for, potential risks in the future.

The ASEAN Multi-Hazard E2E-EWS Assessment 
provides a comprehensive assessment of the 
current state of multi-hazard E2E-EWS capacity 
across all ASEAN Member States, as well 
as the region as a whole. The results of the 
assessment, conducted by  the Pacific Disaster 
Center (PDC), deliver a deeper understanding of 
EWS capacity and gaps, and provide the basis 
for recommendations to enhancements across 
the region. The resulting EWS Assessment is 
designed as a reference document for informing 
targeted capacity building on E2E-EWS and its 
components across ASEAN.

Philippines Flooding, 2022 (Credit: REUTERS)
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DISASTERS AFFECTING THE ASEAN REGION (2021-2022)1 

ASEAN REGION

Floods
2,068 
(77.6%)

Tornadoes
316 
(11.8%)

Severe Storms
100 
(3.7%)

Landslides
77 
(2.8%)

Earthquakes
32 
(1.2%)

Tropical Cyclones
46 
(1.7%)

Droughts
12 
(.45%)

Volcanic Eruptions
9 
(.33%)

Wildfires
0 
(0%)

Storm Surge
2 
(.07%)

Tsunami
0 
(0%)

2,662
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BACKGROUND AND 
METHODOLOGY

STRENGTHENING ASEAN MULTI-HAZARD 
END TO END EARLY WARNING SYSTEM 
FOR NATURAL DISASTERS

(Credit: Pacific Disaster Center)
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BACKGROUND AND METHODOLOGY
An effective multi-hazard E2E-EWS encompasses many interconnected components including:

Disaster Risk Knowledge

Hazard Detection, Monitoring, Analysis, and Forecasting Capacity

Warning Dissemination and Communication

Preparedness and Response Capabilities 

The effective functioning of these components is critical to providing essential lead time to aid 
decisions and reduce the potentially destructive impact of hazard events, including loss of life, 
destruction of property, and damage to livelihoods. Breakdowns or gaps in any of the EWS 
components can lead to failure of the entire system, with potentially disastrous impacts. This 
assessment’s systematic consideration and analysis of these early warning components across 
all ASEAN Member States, as well as at the regional level, provides valuable insight into existing 
capacities and gaps in the region’s early warning fabric. The inclusion of a subcomponent analysis 
within the assessment allows for a more granular and richer understanding of EWS capacity, 
supporting more effective targeted interventions to build regional resilience and a safer ASEAN.

The importance of early warning is well established and recognized by the ASEAN Member States, 
explicitly acknowledged in the ASEAN Agreement on Disaster Management and Emergency 
Response (AADMER)2. Article 4 highlights the objective to enhance regional cooperation and 
coordination in disaster management, including EWS, while Article 8 focuses on prevention and 
mitigation measures, which underscores the significance of EWS as a key component in disaster 
risk reduction. 

Article 8 also emphasizes the need for ASEAN Member States to develop and strengthen early 
warning capabilities to provide timely and accurate information to at-risk populations and facilitate 

proactive measures to mitigate the impacts of disasters.
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The E2E-EWS Assessment provides a critical analysis of early warning systems to inform targeted 
capacity building on E2E-EWS and its components across the ASEAN region. The assessment 
leverages the World Meteorological Organization (WMO) Multi-hazard Early Warning Systems 
Checklist3, undertaking capacity assessment across four thematic areas:

OVERVIEW

BACKGROUND AND METHODOLOGY
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•	 Are	organizational	and	decision-making	processes	in	place	and	operational?				
•	 Are	communication	systems	and	equipment	in	place	and	operational?
•	 Are	impact-based	early	warnings	communicated	effectively	to	prompt	action	by	

target	groups?

•	 Are	disaster	preparedness	measures,	including	response	plans,	developed	and	
operational?			

•	 Are	public	awareness	and	education	campaigns	conducted?
•	 Are	public	awareness	and	response	tested	and	evaluated?

Disaster Risk Knowledge: Comprehensive  information  on  all  the  dimensions  
of  disaster  risk,  including  hazards,  exposure,  vulnerability and capacity, related to 
persons, communities, organizations, and countries, as well as their assets. 

Hazard Detection, Monitoring, Analysis, and Forecasting Capacity: 
Multi-hazard monitoring and forecasting services with a sound scientific and 
technological basis.

Warning Dissemination and Communication: Communication and dissemination 
systems (including the development of last-mile connectivity) ensuring people and 
communities receive warnings in advance of impending hazard events, and facilitating 
national and regional coordination and information exchange.

Preparedness and Response Capabilities: Institutions and people enabled to act 
early and respond to a warning through enhanced risk education.

•	 Are	key	hazards	and	related	threats	identified?
•	 Are	exposure,	vulnerabilities,	capacities,	and	risks	assessed?				
•	 Are	roles	and	responsibilities	of	stakeholders	identified?
•	 Is	risk	information	consolidated?
•	 Is	risk	information	properly	incorporated	into	the	early	warning	system?

•	 Are	there	monitoring	systems	in	place?
•	 Are	there	forecasting	and	warning	services	in	place?	
•	 Are	there	institutional	mechanisms	in	place?

DEFINITIONS

BACKGROUND AND METHODOLOGY
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BACKGROUND AND METHODOLOGY

Through the lens of the Sendai Framework, for 
each thematic area, several sub-components 
supporting early warning were considered and 
assessed across pre-established capacity 
criteria ranging from limited to advanced 
capacity. 

Assessing regional capacity along a 
sliding scale of achievement allows for an 
understanding of where additional research 
may be required prior to future targeted 
capacity-enhancement investments.

The assessment considers existing literature 
and documentation on early warning across 
the ASEAN region, as well as written and 
verbal inputs provided by the region’s early 
warning stakeholders, including ASEAN 
Member State governments. 

A participatory approach is used to strengthen 
the assessment, providing stakeholders 
with opportunities to share their inputs and 
review findings to ensure the accuracy and 
completeness of research, and the inclusion 
of diverse perspectives.4 

A full list of stakeholders is provided in Appendix 

B.

STAKEHOLDER PARTICIPATION 
OPPORTUNITIES

Stakeholder/key informant surveys

Review of initial assessed capacity 
based on desk study and submission of 
written inputs/materials

Focus group discussions to review 
assessed capacity

Submission of written inputs/
materials 

Review of amended capacity 
assessment and submission of 
additional written inputs/materials 

Review of draft Assessment Report 
and submission of additional 
written inputs/materials

Stakeholder consultation meeting

Submission of additional written 
inputs/materials
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BACKGROUND AND METHODOLOGY
Participation in the assessment varied across the region, with engagement from national 
disaster management organizations, technical agencies, and United Nations/non-governmental 
organizations differing between ASEAN Member States. To account for this in the assessment 
findings, an Analysis Confidence Index was developed. Given the range of confidence levels 
assigned across the region, it is recommended that further research and engagement be 
undertaken with ASEAN Member States where assessment participation was lower.

• Participation of NDMO and science/technical agencies in focus group 
discussions 

• Participation of NDMO and science/technical agencies in survey

• Participation of NDMO and science/technical agencies in focus group 
discussions

• Participation of either NDMO and/or science/technical agencies in survey

• Participation of NDMO but not science/technical agencies in focus group 
discussions

• Participation of either NDMO and/or science/technical agencies in survey

• Participation of science/technical agencies but not NDMO in focus group 
discussions 

• Participation of either NDMO and/or science/technical agencies in survey

• No participation of NDMO, nor science/technical agencies in focus group 
discussions 

• Participation of either NDMO and/or science/technical agencies in survey
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DISASTER RISK KNOWLEDGE

Disaster risk knowledge is an essential component of EWS, requiring an understanding of hazards, 
and the vulnerabilities and coping capacities of exposed people and assets. Assessment of these 
components of risk requires the systematic collection and analysis of data and should account 
for the dynamic elements that may compound or mitigate such risk. Disaster risk knowledge 
should also include consideration of the varying needs, capacities, and abilities of different 
groups. Resulting risk assessments should be used to prioritize needs and inform the planning 
and development of disaster risk management measures.

Key Findings 

Legislative frameworks: Across the  region, all ASEAN Member States display some capacity 
achievement in disaster risk knowledge, as do regional early warning partners. Substantial capacity 
was observed in the identification of early warning roles and responsibilities of stakeholders, 
with the roles of key national agencies defined, and coordination for risk assessment generally 
assigned to one national agency. This suggests that a relatively strong legislative framework for 
risk assessment exists across the ASEAN region. 

The role of scientific and technical experts: In general, strong legislation exists for the 
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Achievement with 
Significant Limitation
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preparation of risk assessments across the ASEAN region, although the incorporation of scientific 
and technical review of such risk data and information is in the early stages of development in 
many of the ASEAN Member States. 

Furthermore, across all ASEAN Member States, scientific and technical best practices for the 
development and implementation of national standards for the collection, sharing, and assessment 
of risk information require further capacity development.  Malaysia’s establishment of the Science  
Expert  Panel  (SET)  under the Science  and  Technology  Expert  Panel  (STEP)  provides a 
powerful example of how academic  institutions,  the private  sector,  and  technical  agencies  or  
departments can be systematically integrated into early warning system design, development, 
monitoring, maintenance, and updates.

Compound and secondary risks: While most ASEAN Member States demonstrate significant 
capacity in the understanding of risk for specific hazards in their respective countries, the 
awareness of compound risks and secondary risks associated with critical infrastructure impacts 
are not well considered or incorporated into disaster risk reduction activities. 

Centralized repository: The assessment found significant variation in the handling of risk and 
hazard data across the ASEAN region. The majority of ASEAN Member States maintain multiple 
data repositories, across several national agencies. This results in data silos, challenges in data 
user access, a lack of interoperability of datasets, duplication of data efforts, and, in some cases, 
the development of multiple, inconsistent datasets. 

At a regional level, the ASEAN Disaster Monitoring and Response System (DMRS) provides a 
regional repository for hazard and relevant non-hazard data, available through its web interface, 
and is available to all ASEAN Member States for use in disaster risk reduction. Further efforts to 
integrate other regional data into the system, including ASEAN Member State data and regional 
hazard information such as AEIC earthquake data and ASMC prediction data, would further 
enhance this regional data repository.

Engagement and consideration of different groups: All ASEAN Member States were observed 
to disaggregate standardized vulnerability data and information by sex and age, but disability data 
is notably absent from this disaggregation in many of the ASEAN Member States’ data collection 

43rd ACDM Conference (Credit: ASEAN Secretariat)
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activities. Additionally, across the region, there is limited evidence of the systematic engagement 
of rural and urban communities in risk assessments, leading to limited consideration of the needs 
of different groups (women, children, older people, individuals with disabilities, urban and rural 
communities, minorities, etc.) in disaster risk reduction efforts. 

An effective example of the integration of sex, age, and disability disaggregated data was 
identified in Viet Nam, where this data is systematically recorded and is being integrated into their 
Vietnam Natural Disaster Monitoring System (VNDMS) for use in planning for, and responding to, 
hazard events.

Incorporation of risk information into EWS: Despite ASEAN Member States exhibiting capacity 
achievements in the development of hazard and risk assessments, many countries in the region 
display limited or early capacity development in the incorporation of this information into EWS. 
The Philippines is the only ASEAN Member State to exhibit substantial progress in this area. 
Nearly all ASEAN Member States exhibit low capacity in the use of risk information on different 
types of assets to outline procedures to minimize damage or loss of such assets once a warning 
is issued, with Singapore a notable exception. 

Individual ASEAN Member State findings are provided in Appendix A.
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EWS rely heavily on warning services that can forecast or detect hazard events and deliver 
warnings on a timely, continuous, and reliable basis. A sound scientific foundation, consistent 
technology, and trained operators underpin the effectiveness of such warning services. Where 
possible, services should be automated to increase warning times and reduce potential errors. 
Strict quality controls and regular maintenance, updates, and testing help ensure a robust and 
reliable warning network. Strong coordination of warning service components further enhances 
overall detection, monitoring, analysis, and forecasting. 

Key Findings

Significant variation in caspacity: While average capacity for detection, monitoring, analysis, and 
forecasting across the region appears high, this thematic area displays a wide range of capacities 
across individual ASEAN Member States. This observed range highlights the significant disparity 
in the availability of forecasting and warning service capacities between ASEAN Member States.

Hardware and software maintenance and sustainment: Across the region, limited capacity 
was observed in the maintenance of monitoring hardware and software, with limited planning 
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for the allocation of total lifecycle costs and resources from the beginning to ensure optimal 
operation over time. For some ASEAN Member States, this has resulted in aging systems, the 
loss of warning services, or limitations in detection and forecasting of hazards. Additionally, there 
was little evidence that EWS software is updated periodically or to high security standards across 
most of the ASEAN Member States. 

System and service upgrades and enhancements: The assessment observed limited capacity in 
the implementation of systems and services that can integrate new data analysis and processing, 
modelling, prediction and warning products as science and technology evolve. This has led to 
limitations in service functionality, resulting in the precipitous obsolescence of systems over 
time and missed opportunities to leverage early warning scientific and technological advances, 
undermining national investment in this area. Indonesia and the Philippines are noteworthy 
exceptions, displaying substantial progress in this area.

System monitoring: While effective monitoring and detection systems are in operation across the 
region, many ASEAN Member States demonstrate limited capacity in the continuous monitoring 

of these systems for data gaps, connection outages, or processing issues. Such a lack of 
monitoring may result in ineffective and incomplete detection of hazard events, leading to 
gaps in alerting. Malaysia presents a model for system monitoring, with daily logs completed 
to ensure systems are functioning as expected. 

Warning system partner awareness: Significant capacity was observed in warning 
system partners’ awareness of, and respect for, which organizations are responsible 
for the generation and issuance of warnings across ASEAN Member States. Such 
capacity supports the dissemination of warning messages to affected communities. 
Thailand, with its community-based landslide warning network spearheaded by the 

Department of Mineral Resources, provides an excellent regional example of a country’s 
warning issuer working with regional and community partners to build partner awareness 

to reduce hazard risk.

Interagency agreements and protocols: The assessment identified a pronounced lack of 
established agreements and interagency protocols for the exchange of monitoring systems and 

baseline data to ensure consistency of warning language and communication responsibilities 
across many ASEAN Member States, with only Indonesia and the Philippines demonstrating 

BNPB EOC (Credit: Pacific Disaster Center)
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more substantial capacity in both of these areas. A lack of such interagency coordination 
measures limits early warning capacity, even where individual detection, monitoring, analysis, 
and forecasting capacities are high.

Cross-border exchange: Only five of the ASEAN Member States have significant capacity 
development in relation to the cross-border exchange of warnings and observation data realized 
through bilateral/multilateral agreements. Given the boundaryless nature of hazards, the absence 
of such exchanges between the other half of ASEAN Member States presents a real risk to early 
warning throughout the region. 

Individual ASEAN Member State findings are provided in Appendix A.
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Effective detection, monitoring, analysis, and forecasting are only useful if they can be used to 
inform at-risk communities of potential hazards and provide guidance on how to respond to 
protect lives and livelihoods. Warning messages to the public should be clear, actionable, and 
delivered in a timely and effective manner. Trust in warning providers underpins such messages.

Key Findings 

Significant limitation across the region: The majority of ASEAN Member States have significant 
limitations in capacity in warning dissemination and communication. The Philippines and 
Singapore are notable exceptions, exhibiting substantial progress in this area.

Tailoring of communication and dissemination systems: A variety of warning dissemination 
and communication tools are employed across the region with Lao PDR demonstrating a strong 
multi-channel approach to reach a wide audience. Despite such efforts, the assessment suggests 
a region-wide capacity gap in the tailoring of communication and dissemination systems to the 
different needs of specific groups such as urban and rural populations, women and men, older 
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people and youth, individuals with disabilities, etc. Such a lack of consideration of these differing 
needs leads to patchy warning dissemination and the increased vulnerability of certain groups to 
hazard events.

Actionable warnings: While all ASEAN Member States disseminate warnings to the public in 
various forms and using a range of delivery methods, the assessment observed a lack of inclusion 
of clear guidance to trigger reactions in warning messages for many of the ASEAN Member States 
(e.g., evacuation). This results in limitations in the public’s response to such events, therefore 
limiting the effectiveness of such messages. Singapore’s Public Warning System presents an 
effective example of country-wide actionable warning dissemination. The system can broadcast 
a number of different signals to the public via its network of sirens, with the public educated on 
what each of the different signals means, and what action to take in response.

Coverage and effectiveness of communication channels: Efforts are required across the region 
to assess the coverage of communication channels and multiple-channel systems to identify 
gaps and possible points of failure that may increase vulnerability. Additionally, the assessment 
found a lack of capacity in the evaluation of the resilience of communication channels and EWS 
hardware to reduce the impact of events on the infrastructure, with the exception of Cambodia 
and Singapore. Furthermore, assessment and feedback mechanisms to verify that warnings have 
been received and reach the entire population were noted as particularly necessary in many of 
the ASEAN Member States where this information could be used to address warning failures and 
gaps in the receipt of warning messages.

Warning needs of different groups: The assessment found there was a lack of capacity to identify, 
and accommodate for, the different risks and needs of subpopulations, including differential 
vulnerabilities (e.g., urban and rural, women and men, older people and youth, individuals with 
disabilities, etc.). Such a lack of consideration for these varying needs results in gaps in warning 
message effectiveness, increasing the potential impact of hazard events.  

Warning coordination: Indonesia, the Philippines, and Singapore have established regular 
coordination, planning, and review meetings between the warning issuers, the media, and other 

Philippines National EOC (Credit: Pacific Disaster Center)
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stakeholders. Other ASEAN Member States were observed as having limited capacity in this 
area, resulting in significant restrictions in warning dissemination and communication capacity 
within the stakeholder agencies, as well as limitations in the understanding of how these systems 
are intended to work and be accessed by the target populations.

Lack of trust: Almost two thirds of ASEAN Member States exhibit significant limitations in the 
public and other stakeholders’ awareness of which authorities issue warnings and trust their 
messages. 

Individual ASEAN Member State findings are provided in Appendix A.
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Understanding of risk, trust in warning services, and knowledge of how to respond to warning 
messages are critical to successful EWS. These elements are developed through effective 
planning, educational programs, community awareness and outreach activities, and the regular 
exercising of plans to ensure they are effective and protect different groups within communities.

Key Findings 

Legislative framework: Overall, the assessment observed well-developed legislation regarding 
the enforcement of functions, roles, and responsibilities of each actor in the warning dissemination 
process across the ASEAN region. This indicates a robust framework on which preparedness and 
response capabilities are being developed by ASEAN Member States. 

Community communication: Limited capacity was observed in the majority of ASEAN Member 
States’ assessment of communities’ abilities to communicate in response to early warnings across 
the region. Such limitations in understanding of the present potential for local-level communication 
failures or breakdowns can undermine community resilience and increase vulnerability.

Substantial Progress 
with Some Limitation

Achievement with 
Significant Limitation

Early Capacity 
Development

Limited CapacityAdvanced Capacity

PREPAREDNESS AND RESPONSE 
CAPABILITIES

Brunei Darussalam

Malaysia

Cambodia

Lao PDR
Myanmar

Viet Nam

Philippines

Thailand

Singapore

Indonesia



35An Assessment of  Current Capacity (2024)

STRENGTHENING ASEAN MULTI-HAZARD END TO END EARLY WARNING SYSTEM FOR NATURAL DISASTERS

In Indonesia and the Philippines, respectively, Petabencana.id and Mapakalamidad.ph leverage 
social media and mobile technologies to obtain crowd-sourced real-time alerts or warnings which 
are then disseminated to decision makers and the public. Such innovative use of technology 
presents an effective model for supporting community-level communication during disasters.

Testing and exercising: Lao PDR, Myanmar, and Viet Nam all demonstrated substantial capacity 
in the development and implementation of disaster preparedness plans and procedures. Further 
capacity in this area could be developed through regular testing and exercising of plans to assess 
and optimize the effectiveness of early warning dissemination processes, preparedness, and 
response to warnings. In several ASEAN Member States, capacity gaps were also observed in the 
evaluation and update of public awareness strategies and programs. This calls into question the 
robustness and effectiveness of disaster preparedness plans and standard operating procedures, 
which were observed to be relatively well developed across many of the ASEAN Member States. 

Utilization of risk assessments: Variable utilization of multi-hazard risk assessments to develop 
and design evacuation strategies (evacuation routes, demarcation of safe areas, location of 
temporary shelters, etc.) was observed in the assessment, with only the Philippines and Singapore 
exhibiting substantial capacity in this area. In some cases, this limited capacity has resulted in 
flood inundation of evacuation shelters or the blockage of planned evacuation routes, retarding 
efforts to keep the public safe. 

Tailored planning and programming: The majority of ASEAN Member States demonstrate 
limited accounting for the needs of people with different degrees of vulnerability in disaster 
preparedness measures, including plans and standard operating procedures. Additionally, 
across nearly all ASEAN Member States, a lack of integration of the specific needs of vulnerable 
groups (e.g., women, children, older people, and individuals with disabilities) into education and 
awareness-raising programs was observed. 

A creative example of expanding public awareness was observed in Cambodia, Lao PDR, 
Thailand, and Viet Nam where the Mekong River Commission started the Mekong Flood and 

ARDEX regional exercise (Credit: ASEAN Secretariat)
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Drought Forecast TV Channel to increase public awareness on the Mekong River conditions. To 
further encourage the buy-in of people, the TV channel includes public figures and social media 
influencers in its promotional activities. 

Early action and response: Half of the ASEAN Member States demonstrate low capacity or 
significant capacity limitations in the development of early action and response options across 
time and geographical scales linked to the provision of funding to support them. This represents 
a critical consideration for the mobilization of emergency resources to help communities respond 
to, and recover from, hazard events. 

Individual ASEAN Member State findings are provided in Appendix A.
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Disaster risk knowledge provides critical information for the effective development of other EWS 
elements. Risk knowledge includes an understanding of the types of hazards, and most effective 
way to monitor them, as well as  the development of risk mapping to support effective disaster 
preparedness and response plans. 

Detection, monitoring, analysis, and forecasting tools not only facilitate early hazard identification 
and assessment, but also inform the maintenance and updating of risk knowledge, providing the 
“triggers” for warning communication mechanisms and vital information needed by communities to 
take action to protect themselves and their property. 

Warning dissemination and communication ensures communities receive the necessary warnings 
to take mitigating actions to protect themselves and their families from the worst impacts of hazard 
events. Assessment of warning dissemination and communication processes and systems also 
provides information on weaknesses and strengths of communication channels. Assessments can 
be used to inform disaster risk knowledge and to develop consistent and trusted warning language 

in forecasts and warning messages—a vital component of preparedness and response planning. 

Preparedness and response capabilities help ensure institutions and people are capacitated 
to act early and respond effectively to warning messages. Additionally, feedback from 
lessons learned through exercises and testing of systems can enhance disaster risk 
knowledge by identifying strengths and weaknesses in EWS. This leads to increased 

efficiencies in hazard detection, monitoring, analysis, and forecasting, and helps build effectiveness 
of warning dissemination and communication processes and systems. 

Cross-Cutting Findings 

While importance of the cross-cutting nature of early warning elements are now well established, 
the assessment revealed the limited interconnectedness of the four early warning components 
by ASEAN Member States. This lack of harmonization across the various early warning elements 
creates potential for missed early warning capacity-building opportunities, misinformed early 
warning planning activities, and the duplication of efforts and resources. The most significant 
challenges to this interconnectedness identified by the assessment are outlined below. 

Risk assessments: Even in ASEAN Member States where risk assessment capacities are well 
developed, there was limited evidence of the use of these assessment outputs in the development 
of other aspects of early warning, including evacuation planning, construction of warning messages, 
and warning dissemination strategies. While the assessment of risk in the majority of ASEAN 
Member States is underpinned by well-developed legislation, guidance and direction on the use 
of these assessments to inform other early warning activities remains largely omitted from ASEAN 
Member States’ legal frameworks. Further, updates to risk assessments were generally not well 
informed by assessment, testing, or exercising of other elements of the early warning chain, and 
there remains a paucity of legislation or policy to compel this process.

CROSS-CUTTING CONSIDERATIONS
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Siloed data: Hazard and risk data availability and quality vary across the ASEAN Member 
States. However, all ASEAN Member States lack one centralized repository to store all 

event/disaster and risk information. Furthermore, across the region, a propensity for data 
silos was identified. This presents challenges to the effective implementation of early 
warning across its various components, as lack of access to data to inform activities 
can result in exacerbation of vulnerability, a reduction in resilience, and an undermining 
of early warning initiatives. 

Last mile alerting: The assessment revealed the lack of understanding by both the 
national disaster management organizations and technical agencies as to what extent 

they have effective means to truly alert affected populations, even where robust and 
effective detection, monitoring, analysis, and forecasting tools and systems exist. 
While, across the region, individual agencies and departments have clear warning and 
alerting mandates, the lack of feedback, assessment, and analysis of the dissemination  

processes, procedures, and technologies by these agencies creates a knowledge gap that 
retards improvements and enhancements to last-mile alerting.

Stakeholder engagement: From the outset, a participatory approach was applied to the research 
design, as detailed in the Methodology and Background section of this report. While significant 
efforts were made to engage all identified stakeholders and key informants, this proved challenging. 
As noted earlier in the report, an Analysis Confidence Index was developed to highlight where 
participation was more limited and, therefore, confidence in the capacity assessment is more 
limited. It is recommended that, for ASEAN Member States ranking Low or Very Low in the Analysis 
Confidence Index, further research and assessment be undertaken in advance of any early warning 
intervention to ensure the suitability of any future targeted capacity-enhancement investments. 

Information availability: The assessment leveraged available published materials, documentation, 
and legislation to assign capacity achievement ratings for each component of the assessment. 
Additionally, stakeholders provided verbal and written inputs, as well as shared additional internal 
materials to help inform the assessment. Despite this, there remained a paucity of information to 
confidently assign ratings to some aspects of the assessment—particularly for selected countries 
such as Cambodia and Myanmar, where digitalization of materials is less complete, and a language 
barrier exists. Where possible, the research team engaged with national and regional stakeholders 
to try and fill these information gaps. While this was partially successful, some information gaps 
persist. Where this has presented a challenge to the final ratings, this has been noted in the individual 
ASEAN Member State findings.

ASSESSMENT LIMITATIONS
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As part of the assessment of ASEAN early warning system capacity, the regional and global 
EWS context were considered, with key global, multi-regional, regional, and national initiatives, 
systems, and frameworks mapped to embed the assessment within these existing structures and 
best practice.

As the graphic indicates, a number of international agreements and initiatives exist to support 
early warning aimed at enhancing disaster preparedness and response on a global scale. These 
instruments provide a structured approach to identifying, assessing, and communicating potential 
threats and hazards, enabling timely action to mitigate their impacts. 

To ensure that the assessment recommendation and initiatives align with global and regional 
activities, the linkages between the suggested initiatives and key EWS activities and frameworks 
are noted. 

Details of the listed global, multi-regional, regional, and national initiatives, systems, and 
frameworks can be found at Apendix D.

GLOBAL AND REGIONAL CONTEXT
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13th East Asia Summit Foreign Ministers Meeting, 2023 (Credit: ASEAN Secretariat)
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The regional findings led to a recommendation to strengthen and harmonize
regional early warning system components to build an effective and resilient 
ASEAN end-to-end early warning system. This recommendation is developed 
in recognition of, and appreciation for, the substantial EWS efforts already undertaken 
across the region. 

In support of this overarching recommendation, a number of suggested initiatives have been 
developed to knit together existing frameworks, tools, and systems, specifically addressing 
identified capacity gaps, to build a more resilient and safer ASEAN. Further, the suggested 
initiatives leverage global best practices and regional knowledge and experience, fostering further 
coordination and collaboration of ASEAN Member States with their regional neighbors and, more 
widely, with the global disaster risk reduction community.

Four programmatic activities are proposed for the effective implementation of the suggested 
initiatives in support of the recommendation:

Policy Enhancement
Enhance and supplement existing regional EWS policies, building on in-place and 
ongoing national and regional efforts. Achievable through refinement of current 
instruments, regional harmonization and expansion, and deeper linkages of such 
efforts with multi-regional and global EWS initiatives and systems. 

Institutional Strengthening
Enhance institutional systems and structures required for effective functioning, 
mandate delivery, and sustainability. Achievable through developing capacities, 
systems, tools, and structures to enhance institutions’ abilities to effectively deliver 
EWS services. 

Capacity Enhancement
Enhance technical and institutional capacities to enhance the ability of ASEAN Member 
States and regional organization/bodies to effectively design, develop, deploy, 
maintain, refine, and sustain early warning systems across the region. Achievable 
through targeted training and knowledge sharing opportunities. 

Technical Assistance
Provide targeted assistance for the delivery of planned initiatives, particularly those 
of a highly technical or specialized nature. Achievable through engagement of 
technical experts and organizations who share best practices, encourage sustainable 
approaches, and build local capacity.

RECOMMENDATION

Suggested Programmatic Activities

1

3
2

4
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Drawing on the assessment findings and written and oral stakeholder inputs, recommendations 
for regional or multi-ASEAN Member State early warning initiatives have been developed along 
programmatic lines defined above. These recommendations are synergized with existing and 
ongoing initiatives to build on successful efforts to-date and avoid duplication of efforts. They 
are rooted in the region’s stated early warning—and broader disaster risk reduction—goals 
and priorities. Additionally, the proposed initiatives leverage regional partnerships, cooperative 
agreements, and established coordinating bodies to further build vital connections and cooperation 
to ensure a “whole-of-ASEAN” approach to EWS capacity enhancement efforts. Furthermore, 
the proposed initiatives align with global EWS initiatives, leveraging best practices and global 
standards which will support the long-term goal of a safer, more resilient ASEAN region. 

With a mandate to facilitate cooperation and coordination of disaster management amongst 
ASEAN Member States, the ASEAN Coordinating Centre for Humanitarian Assistance on disaster 
management (AHA Centre) is considered a key partner in the design, development, delivery, and 
coordination of many of the proposed initiatives. Where it is recommended that initiatives be led 
or coordinated by the AHA Centre, this in indicated by the presence of the AHA Centre logo: 

Further, in recognition of the pivotal role academic institutions play in providing their regional 
expertise, as well as advancing research and development, linkages with these institutions is also 
recommended for many of the initiatives detailed below. Where such linkages are proposed, this 
is indicated by the inclusion of this symbol:

SUGGESTED INITIATIVES
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The development of the ASEAN Regional Risk and Vulnerability Assessment (RVA) Guidelines2 
in 2017 has provided an effective tool to guide ASEAN Member States in the implementation of 
a regionally consistent approach to RVA to enhance disaster risk knowledge by ASEAN Member 
States. However, the observed incomplete or partial utilization of these outputs to inform other 
early warning system components (e.g., evacuation mapping, shelter location identification, 
communication dissemination strategies, etc.) fails to make full, effective use of these powerful 
early warning tools. The strengthening of the application of disaster risk knowledge to inform 
early warning services and measures would more effectively utilize the substantial efforts already 
undertaken by ASEAN Member States. 

SUGGESTED PROGRAMMATIC ACTIVITIES

Policy Enhancement

• Enhance the existing ASEAN RVA Guidelines with supplementary guidance on the application 
of risk and vulnerability assessments to support EWS for use at the national level.

• Ratify national guidance for the application of RVAs to support warning and dissemination.

Institutional Strengthening

• Strengthen national processes and regional policies for the sharing of data for RVA application 
to EWS activities. 

• Enhance the applicaton of RVAs to EWS.

Capacity Development

• Deliver knowledge transfer training, led by the AHA Centre, with support from regional 
academic institutions, to build national capacity for the application of RVAs to EWS.

• Provide training to national warning dissemination actors on the application of RVAs to 
enhance early warning communications to all populations. 

Technical Assistance

• Provide technical assistance to support national application of RVAs warning dissemination 
and communication efforts. 

Initiative 1: Apply risk and vulnerability 
assessments to EWS processes

Global and Regional Linkages

• AADMER: Articles 3(4), 5(1), 6(1), 6(2), 7(1), and 18(1)
• AADMER Workplan: Sub Priority 1.1, Outcome 1.1.1 and Outcome 1.1.2; Sub Priority 

2.5, Outcome 2.5.2; Sub Priority 2.6, Outcome 2.6.1; Sub Priority 4.1, Outcome 4.1.1; 
Sub Priority 5.1, Outcome 5.1.1 and Outcome 5.1.2; Sub Priority 5.2, Outcome 5.2.1

• ASEAN Vision 2025 on DM: Strategic Element – Institutionalization and Communications
• EW4All: Pillar 1
• SFDRR: Targets B, C, D, F, and G
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Initiative 2: Enhance regional academic 
exchange and engage experts in 
knowledge sharing 

With the role of scientific and technical experts in early warning varying across the region, 
enhancing the engagement with, and utilization of, the region’s scientific community would 
strengthen EWS through the systematic review and application of best practice, lessons learned, 
and emerging technologies.

PROGRAMMATIC ACTIVITIES
Policy Enhancement

• Enhance regional policies on engagement with the scientific and technical community on 
EWS activities.

• Building on the regional policy enhancements, develop national strategies for the integration 
of the scientific community in disaster risk knowledge, as well as hazard detection and 
forecasting planning, development, sustainment, and enhancement activities.

Institutional Strengthening

• Promote knowledge exchange activities on EWS national processes, best practices, and 
lessons learned. To include ASEAN Member State NDMOs and technical agencies, as well 
as regional EWS bodies, academic organizations, UN agencies, and other key EWS partners.

• Leverage the ASEAN Disaster Resilience Platform (ADRP) for the review and application of 
EWS best practice, lessons learned, and emerging technologies.

Global and Regional Linkages

• AADMER: Article 3(6), 7(1), 18(1), and 19(1)
• AADMER Workplan: Sub Priority 1.1, Outcome 1.1.2 and 1.1.3; Sub Priority 1.2, Outcome 

1.2.1; Sub Priority 2.1, Outcome 2.1.1; Sub Priority 2.2, Outcome 2.2.2; Sub Priority 2.5, 
Outcome 2.5.3; Sub Priority 2.6, Outcome 2.6.1; Sub Priority 4.1, Outcome 4.1.1; Sub 
Priority 5.1, Outcome 5.1.1; Sub Priority 5.2, Outcome 5.2.1

• ASEAN Vision 2025 on DM: Strategic Element – Partnerships and Innovation
• EW4All: Pillars 1, 2, 3, and 4 
• SFDRR: Target F
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Initiative 3: Build linkages between national 
and regional EWS 

The observed lack of interoperability between ASEAN Member States and regional warning tools 
and systems, as well as the limited exchange of data across the region, undermines regional 
early warning efforts. With significant regional investment in new early warning equipment and 
technologies, this presents a timely opportunity for the building of robust linkages between 
ASEAN Member States’, as well as between national and regional, early warning initiatives, tools, 
and services, including the AIM-Net initiative.  

PROGRAMMATIC ACTIVITIES

Policy Enhancement

• Enhance regional policies to support interoperability of EWS systems and the effective 
exchange of data.

Institutional Strengthening

• Leverage the existing Disaster Monitoring and Response System (DMRS) for the storage, 
sharing, and national and regional utilization of hazard and non-hazard data by all ASEAN 
Member States. 

Global and Regional Linkages

• AADMER: Article 4, 5(4), 6(3), 7(1), 7(2), 18(1), and 18(2)
• AADMER Workplan: Sub Priority 1.2, Outcome 1.2.1, Sub Priority 3.1, Outcome 3.1.2; 

Sub Priority 3.2, Outcome 3.2.3 and Outcome 3.2.4; Sub Priority 4.1, Outcome 4.1.2
• ASEAN Vision 2025 on DM: Strategic Element – Institutionalization and Communications
• EW4All: Disaster risk knowledge and management pillar, 
• SFDRR: Target G



46

STRENGTHENING ASEAN MULTI-HAZARD END TO END EARLY WARNING SYSTEM FOR NATURAL DISASTERS

An Assessment of  Current Capacity (2024)

Initiative 4: Increase reliability, availability, and 
sustainability of EWS services and tools 

Global and Regional Linkages

• AADMER: Article 7(1) and 18(1)
• AADMER Workplan: Sub Priority 1.1, Outcome 1.1.2; Sub Priority 1.2, Outcome 1.2.1; 

Sub Priority 1.3, Outcome 1.3.1; Sub Priority 3.2, Outcome 3.2.3 and Outcome 3.2.4; Sub 
Priority 5.1, Outcome 5.1.2

• ASEAN Vision 2025 on DM: Strategic Element –Partnerships and Innovation
• EW4All: Pillar 2
• SFDRR: Targets F and G

Many of the ASEAN Member States acknowledged limited provision for the long-term maintenance 
and upgrade of EWS and services, both in terms of resources and required personnel. 
Cloud services present an opportunity to both increase system reliability and prevent system 
obsolescence, eliminating the need to account for regular hardware maintenance and resources 
for hardware redundancy. Cloud services also provide enhanced cyber security standards, which 
the assessment found to be limited or patchy across the region. 

PROGRAMMATIC ACTIVITIES

Capacity Development

• Deliver training on the maintenance and administration of cloud services for both national 
and regional technical agencies who provide hazard monitoring, forecasting, and warning 
services.

Technical Assistance

• Provide technical support to assist ASEAN Member States and regional bodies in this 
transition of their existing services and tools to the cloud, as required. 
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Initiative 5: Formulate actionable, targeted, 
and localized messages 

Across the region, ASEAN Member States demonstrate substantial progress in the generation 
and distribution of warning messages to at-risk communities. However, few nations provide 
tailored messages to their populations based on the specific needs or vulnerabilities of various 
groups within these populations. Further, many of the warning messages provide limited or no 
actionable content (e.g., evacuation orders, etc.). Enhancements to the content and tailoring of 
messages would lead to more effective early warning communication to at risk populations. 

PROGRAMMATIC ACTIVITIES

Policy Enhancement

• Enhance regional policies to support the enhancement of warning messages to improve 
actionable and localized warning communications.

Capacity Development

• Deliver training for enhanced actionable and localized warning services to national warning 
providers.

• Deliver training on the effective utilization of actionable and localized warning messages for 
enhanced response capabilities of national response personnel. 

Global and Regional Linkages

• AADMER: Article 7(1)
• AADMER Workplan: Sub Priority 1.2, Outcome 1.2.1; Sub Priority 1.3, Outcome 1.3.1; 

Sub Priority 2.5, Outcome 2.5.2; Sub Priority 5.1, Outcome 5.1.2
• ASEAN Vision 2025 on DM: Strategic Element – Institutionalization and Communications
• EW4All: Pillars 3 and 4 
• SFDRR: Targets B, C, D, and G
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With the broad use of smartphones and their inherent “location awareness,” there is an opportunity 
to extend the reach of EWS messages—further reducing last mile gaps  and targeting the delivery 
of EWS messages to those within active hazard exposure zones. Additionally, simple-to-use 
reporting applications can effectively supplement official monitoring equipment to provide timely 
understanding of the extent and severity of impacts following major disaster events. These devices 
and technologies also offer opportunities to address other message-understanding challenges 
through the use of simple, universal graphics, and automatic language translations. They can 
also aid in understanding delivery and receipt of EWS by the sending agency. 

PROGRAMMATIC ACTIVITIES

Institutional Strengthening

• Develop and implement mobile technologies within ASEAN Member States to enhance the 
dissemination, receipt, and verification of early warning messages.    

Capacity Development

• Deliver training on the utilization of mobile technologies to improve early warning 
communications to national warning providers.

Technical Assistance

• Provide technical assistance to develop and implement mobile technologies to enhance last 
mile EWS.

Initiative 6: Reduce EWS last mile challenges

Global and Regional Linkages

• AADMER: Article 6(1), 6(2), 7(1), and 18(1)
• AADMER Workplan: Sub Priority 1.2, Outcome 1.2.1; Sub Priority 1.3, Outcome 1.3.1; 

Sub Priority 2.5, Outcome 2.5.2; Sub Priority 5.1, Outcome 5.1.2
• ASEAN Vision 2025 on DM: Strategic Elements – Institutionalization and Communications, 

Partnerships and Innovation
• EW4All: Pillar 3
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Initiative 7: Standardize early warning message 
dissemination protocols

Global and Regional Linkages

• AADMER: Article 7(1) and 18(1)
• AADMER Workplan: Sub Priority 1.2, Outcome 1.2.1; Sub Priority 1.3, Outcome 1.3.1; 

Sub Priority 5.1, Outcome 5.1.2
• ASEAN Vision 2025 on DM: Strategic Element – Institutionalization and Communications
• EW4All: Pillars 2 and 3 
• SFDRR: Targets F and G

The Common Alerting Protocol (CAP) is a standardized digital format for the exchange of 
emergency alerts, allowing for consistent alert messages to be disseminated simultaneously over 
multiple communication pathways. With the range of warning system formats and messaging 
arrangements observed across the ASEAN region, the implementation of standardized alerting 
services would support the timely and effective dissemination of alerts and increase the level of 
interoperability between services and systems. CAP implementation across the region would also 
facilitate achievement of Initiative 3 goals to build linkages between national and regional EWS.

Programmatic Activities

Capacity Development

• Provide CAP training for warning providers at the regional and national level.

Technical Assistance

• Provide technical assistance for the establishment of CAP alerting processes for national and 
regional warning providers/bodies, as required. 
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Initiative 8: Strengthen and enhance 
public awareness campaigns and 
educational programs

Global and Regional Linkages

• AADMER: Article 6(2), 7(1), and 18(1)
• AADMER Workplan: Sub Priority 1.3, Outcome 1.3.1; Sub Priority 2.5, Outcome 2.5.1 

and Outcome 2.5.2; Sub Priority 5.1, Outcome 5.1.2
• ASEAN Vision 2025 on DM: Strategic Element – Partnerships and Innovation 
• EW4All: Pillar 4 
• SFDRR: Targets B, C, D, and G 

While efforts have been undertaken to advance public education on risk reduction, including 
the development of the ASEAN Common Framework for Comprehensive School Safety 
(ACFCSS)5, the assessment observed a paucity of regionally coordinated public awareness 
strategies and programs. This finding presents an opportunity for the enhancement of public 
awareness campaigns and educational programs across the ASEAN region, particularly with 
consideration for specific subpopulations’ needs and vulnerabilities. These campaigns and 
programs should focus on risk knowledge and identification, preparedness measures, and 
actions following warnings.

PROGRAMMATIC ACTIVITIES

Policy Enhancement

• Enhance the existing ACFCSS with supplementary guidance to specifically address the 
incorporation of the needs of specific sub-populations and vulnerable groups into school 
education programs.

• Enhance regional and national disaster risk reduction policies on public awareness raising.

Capacity Development

• Support delivery of national training programs to enhance national publidisaster risk reduction 
education.
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SUGGESTED INITIATIVES BY 
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The stakeholder consultation meeting provided an opportunity for key informants to share their feedback on the draft report and indicate 
their level of support for the report findings and interest in the suggested initiatives. Broadly, stakeholders expressed agreement with the 
national and regional findings. During the event, stakeholders voted to indicate their interest in the suggested initiatives to enhance early 
warning systems across the region, as detailed below.  

ASEAN MEMBER STATE INTEREST IN INITIATIVES

SUGGESTED INITIATIVES 

Initiative 1: Apply risk and 
vulnerability assessments to 
EWS processes

Initiative 2: Enhance regional 
academic exchange and 
engage experts in knowledge-
sharing 

Initiative 3: Build linkages 
between national and 
regional EWS 

Initiative 4: Increase 
reliability, availability, and 
sustainability of EWS services 
and tools 

Initiative 5: Formulate 
actionable, targeted, and 
localized messages 

Initiative 6: Reduce EWS last 
mile challenges

Initiative 7: Standardize 
early warning message 
dissemination protocols

Initiative 8: Strengthen and 
enhance public awareness 
campaigns and educational 
programs

Stakeholder Interest in Suggested Initiatives
First Vote Second Vote Third Vote
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1 = strongly disagree

5 = strongly agree

STAKEHOLDER AGREEMENT WITH FINDINGS
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APPENDICES

STRENGTHENING ASEAN MULTI-HAZARD 
END TO END EARLY WARNING SYSTEM 
FOR NATURAL DISASTERS

(Credit: Shutterstock)
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Additional findings and detailed analyses are provided in the Appendices, giving deeper insight 
into national-level assessment findings, the processes employed, and the participants engaged 
in the study. Appendices Include:

• ASEAN Member State Findings

• Stakeholder Engagement List

• Raw Data Score Sheets

• Global and Regional Initiatives, Systems, and Frameworks

• Desk Study Bibliographies

APPENDICES 
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APPENDIX A:  
ASEAN MEMBER STATE FINDINGS 

Brunei Darussalam  
Progress Towards Advanced Capacity Development
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Brunei Darussalam  
Progress Towards Advanced Capacity Development

Early Warning Summary

Brunei Darussalam has a very low risk profile according to the 2023 Index for Risk Management 
(INFORM) Global Risk Index (GRI)6. While the country’s hazard profile is relatively limited compared 
to many of its regional neighbors, Brunei Darussalam experiences floods, storms, and landslide 
events, and is also at risk of tsunami threats. In response to anticipated increases in climate 
change-associated risks, Brunei Darussalam has launched an initiative to establish the ASEAN 
Centre for Climate Change, aimed at strengthening regional coordination and cooperation on 
climate change through research and development of policymaking recommendations for the 
region.

In recent years, Brunei Darussalam has been proactive in developing EWS and disaster 
management strategies to protect its population and mitigate the impact of potential hazards. 
Efforts have focused substantially on structural measures, including large-scale flood mitigation 
works along coastal areas. Other efforts are underway to enhance the country’s detection 
technologies and communication channels to disseminate early warnings.  
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Brunei Darussalam  
Progress Towards Advanced Capacity Development

Early Warning Assessment Findings

Brunei Darussalam has achieved capacity in early warning in recent years, with notable successes 
in the following areas:

1. A strong legislative framework has been developed across the disaster risk knowledge and 
warning and dissemination components of early warning, with roles and responsibilities of 
key agencies and bodies clearly outlined and understood. 

2. The country’s warning centers are operational at all times, with appropriate national and 
international standards implemented by well-trained personnel.

3. Warnings are generated and disseminated in an efficient and timely manner for each of the 
main types of hazards experienced by Brunei Darussalam. 

4. Brunei Darussalam works closely with international and regional partners—such as through its 
membership to the Southeastern Asia-Oceania Flash Flood Guidance (SAOFFG) System—to 
strengthen its monitoring and early warning network. These partnerships are realized through 
bilateral and multilateral agreements that support the long-term and sustainable nature of 
such cooperation. 

5. Brunei Darussalam has established warning communication strategies at the national, 
subnational, and local levels to ensure coordination across warning issuers and dissemination 
channels. These strategies include the establishment of networks to receive and disseminate 
warnings widely in a timely manner.

Remaining early warning gaps that require capacity development have been identified:

1. Brunei Darussalam remains reliant on external bodies for monitoring and alerting, particularly 
for tsunamis. While agreements exist for such cooperation, during the assessment, national 
stakeholders noted the need to further strengthen their own internal hazard detection systems 
to reduce reliance on outside partners. 

2. Limitations were observed in the assessment of risk, particularly in the consideration of 
critical infrastructure and secondary risks, social vulnerability factors, and vulnerabilities of 
the economic sector. Furthermore, developed risk assessments are not systematically utilized 
to guide EWS planning, undermining such efforts. In the most demonstrable example of this, 
designated flood evacuation shelters have been inundated by flood waters, leaving evacuees 
stranded and without access to supplies.  

3. In recent years, Brunei Darussalam has dedicated resources to the modernization and 
enhancement of its detection, monitoring, analysis, and forecasting systems. However, efforts 
are required for the establishment of interagency protocols for the exchange of monitoring 
systems data and baseline data, as well as the establishment of agreements and interagency 
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protocols to ensure consistency of warning language and communication.

4. The country’s detection, monitoring, analysis, and forecasting systems provide timely alerting 
for hazard events. However, warning messages lack the vital guidance to trigger reactions 
to save lives and livelihoods. Furthermore, the assessment found no evidence that Brunei 
Darussalam has established feedback mechanisms or undertakes evaluations of its warning 
communication strategies to ensure messages are reaching the entire population, nor that 
communication strategies account for the different risks and needs of subpopulations, 
resulting in gaps in the communication of warnings.

5. Preparedness and response capabilities in Brunei Darussalam were assessed as in the early 
stages of development, driven significantly by limited public awareness and educational 
activities and exercises. This is, in part a function of the country’s limited hazard profile, which 
has led to public complacency regarding hazards. However, the anticipated increase in risk 
associated with climate change indicates a need for significant investment in this area in the 
coming years.  

While considerable efforts were made to analyze early warning along the assessment criteria, 
some significant gaps in information remained, leading to limitations in the overall assessment 
of Brunei Darussalam’s early warning capacities. It is recommended that further stakeholder 
engagement be undertaken to build a more complete understanding of early warning capacity in 
areas where information for this assessment remained limited. 

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

Brunei Vision 20357—Establishes the country’s long-term development plan, providing a 
framework for Brunei Darussalam’s early warning activities. 

Disaster Management Order (2006)8—Outlines the mandate of the National Disaster Council 
(NDC), including its role in development of the country’s early warning strategies and policies. 

Disaster Management Strategic Policy Framework (DMSPF)—With an all-hazard, whole-of-
government approach, articulates the country’s planned direction for disaster management.  

National Disaster Management Plan—Consisting of the Strategic National Action Plan (SNAP) 
for Disaster Risk Reduction (DRR) and the National Standard Operating Procedures (NaSOP), 
detailed below.

Strategic National Action Plan (SNAP) for Disaster Risk Reduction 2012-2025—Outlines 
Brunei Darussalam’s commitment to disaster preparedness and mitigation, with the country’s 
National Disaster Management Centre (NDMC) implementing its community-based disaster risk 
management (CBDRM) program to operationalize the SNAP.

Brunei Darussalam  
Progress Towards Advanced Capacity Development
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National Standard Operating Procedures (NaSOP)—Establishes the roles and responsibilities 
of all agencies involved in disaster risk management, including early warning activities. 

Key Early Warning Stakeholders

National Disaster Council (NDC)—Responsible for the development of national disaster 
management policy and strategic direction, including the country’s approach to early warning.  

National Disaster Management Centre (NDMC)9—Serves as the Secretariat of the NDC, 
responsible for the provision of assistance to communities affected by disaster or crisis. Along 
with other duties, the NDMC Operations Unit undertakes testing and exercising of plans and 
procedures.

Disaster Command Centre (DCC)—Housed within the NDMC, the operations center is staffed 
24 hours a day, supporting operations, planning, and logistics.

Brunei Darussalam Meteorological Department (BDMD)10—Responsible for monitoring and 
forecasting weather and issuing warnings or advisories ahead of a potential emergency.

Royal Brunei Police Force (RBPF)11—Provides last-mile alerting to at-risk populations.

Brunei Darussalam  
Progress Towards Advanced Capacity Development
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Cambodia 
Progress Towards Advanced Capacity Development
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Cambodia  
Progress Towards Advanced Capacity Development

Early Warning Summary

According to the latest INFORM GRI12, Cambodia is considered a medium risk country, with 
limited coping capacity a significant driver of this ranking. The country is subject to a range of 
flood, drought, and storm events, with climate risk an increasing concern in the coming years13. 

As a result of these continuing and increasing risks, Cambodia has undertaken efforts to enhance 
its EWS across the country. With support from international partners, the country has seen 
important developments in tools to support disaster risk knowledge and warning dissemination 
to the public. The innovative “EWS 1294” service—developed by People in Need (PIN)—delivers 
multi-hazard early warning messages on floods, earthquakes, and other hazards to the public via 
SMS. The World Food Programme (WFP)-developed PRISM (Platform for Real-time Impact and 
Situational Monitoring) aids disaster risk reduction and early warning efforts through its ability to 
produce real-time risk and impact maps that are made available to DRR decision makers via a 
dashboard.



64

STRENGTHENING ASEAN MULTI-HAZARD END TO END EARLY WARNING SYSTEM FOR NATURAL DISASTERS

An Assessment of  Current Capacity (2024)

Cambodia  
Progress Towards Advanced Capacity Development

Early Warning Assessment Findings

Cambodia has developed its early warning capacity in recent years, with notable successes in 
the following areas:

1. Cambodia is one of the few ASEAN Member States to show significant capacity in the 
utilization of historical and indigenous knowledge in its assessment of risk.

2. The country has clearly defined roles and responsibilities of key national government agencies 
involved in risk assessments, supported by legislation that mandates the preparation of 
hazard, vulnerability, and capacity assessments for all areas. 

3. The assessment observed that Cambodia has established processes to maintain, regularly 
review, and update risk data, including information on any new or emerging vulnerabilities and 
hazards resulting in relatively up-to-date risk assessments.

4. Cambodia demonstrates capacity in warning dissemination and communication, with the 
country’s warning system partners aware of, and displaying respect for, organizations 
responsible for generation and issuance of warnings. Furthermore, warning messages 
provide clear guidance to trigger reactions such as evacuation, while the public demonstrate 
trust in these warning messages. Additionally, effective media are utilized to improve public 
awareness. Together, these factors increase the likelihood that the public will heed warnings 
and respond appropriately to such messages. 

5. Cambodia’s population appear well-educated in the recognition of hydrometeorological 
and geophysical hazard signals and disease signs and symptoms, supporting community 
surveillance. Furthermore, the assessment found strong public awareness programs to 
educate individuals on how warnings will be disseminated. 

The assessment found that additional early warning capacity development is required, as outline 
below:

1. While substantial efforts have been undertaken by the National Committee on Disaster 
Management (NCDM) and development partners to increase disaster risk knowledge in the 
country, these efforts have focused primarily on flood hazards. A fuller understanding of other 
hazard types (particularly drought hazards) is required. 

2. Substantial advancements have been made in the development of Cambodia’s monitoring 
and detection services. However, there is limited evidence that back-up systems are in place 
in case of failure, plans and budgets are in place for periodic upgrades, or that such systems 
are continuously monitored to ensure they are functioning effectively.  
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3. Key warning providers play a vital role in protecting Cambodia’s citizens; however, the 
assessment observed a lack of warning communication strategies, limiting capacity in 
coordination across warning issuers and dissemination channels. Development of a more 
consolidated and integrated approach would enhance capacity in this area. 

4. The assessment observed that, while Cambodia appears to have well-developed public 
awareness and education programs, no formal processes are in place to test and evaluate 
their effectiveness.

With extremely limited participation from government stakeholders in this EWS assessment, the 
understanding of Cambodia’s current EWS capacity is based primarily on available literature 
and non-governmental/United Nations stakeholder inputs. It is highly recommended that further 
assessment be undertaken in advance of the implementation of any early warning initiatives in 
the country to ensure a more complete understanding of capacity and gaps.

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

National Action Plan for Disaster Risk Reduction (NAP-DRR) 2019-202314—Aims to improve 
disaster coordination and communication, as well as provide guidance on disaster risk governance, 
disaster financing, and disaster preparedness. 

Law on Disaster Management (2015)15—Serves as the legal framework for defining the roles and 
responsibilities of ministries and other key disaster risk management factors and mandates the 
development and implementation of hazard risk prevention programs on disaster management 
and climate change adaptation on a national scale.  

Key Early Warning Stakeholders

National Committee for Disaster Management (NCDM)16—Responsible for the administration 
and coordination of disaster management activities in the country. 

Ministry of Water Resources and Meteorology (MOWRAM)17—Charged with predicting 
abnormal meteorological phenomenon and the issuance of alerts to enable people and agencies 
to be better prepared for hazard events. 

Department of Meteorology18—Under MOWRAM, manages the country’s meteorological 
stations and provides current weather information and warnings, as well as forecasts. 

Cambodia
Progress Towards Advanced Capacity Development
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People in Need (PIN)19—A non-governmental organization responsible for the development of 
the country’s EWS 1294 mobile alerting service.  

World Food Programme (WFP)20—United Nations agency supporting government early warning 
initiatives including the Platform for Real-time Impact and Situation Monitoring (PRISM).

Cambodia  
Progress Towards Advanced Capacity Development
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Early Warning Summary

Indonesia is considered a medium risk country according to the most recent INFORM GRI21. 
The country is subject to a range of hydrometeorological and geophysical hazard events, which 
have resulted in large numbers of casualties in recent years, with many more people impacted. 
The 2050 Indo-Pacific Climate Change Impact Analysis22 ranks Indonesia as one of the countries 
with the highest multi-hazard climate risks by 2050, anticipated to further increase the impact of 
hazard events on the country’s population. 

Following the 2004 Indian Ocean earthquake and tsunami, Indonesia underwent rapid and 
significant developments in its early warning capacity, with support of the international community. 
The country has made effective use of available technologies to monitor, detect, analyze, and 
forecast hazard events, as well as leveraging early warning and decision-making tools including 
PDC’s DisasterAWARE platform. 

Early Warning Assessment Findings

The assessment found that Indonesia has made substantial progress in early warning capacity, 
with notable capacity in the following areas:
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1. Indonesia has developed a strong understanding of the geographical extent, magnitude, 
intensity, frequency, and probability of the country’s key hazards, including possible cascading 
hazardous events.  

2. The assessment found strong capacity in the use of risk information on different types of 
assets to outline procedures to minimize damage or loss of such assets once a warning is 
issued.  

3. A well-developed network of monitoring systems has been established across Indonesia, 
with technical equipment considered well-suited to the local environment. Monitoring data is 
received, processed and available in an interoperable format in real time or near real time, and 
is largely interoperable with new and older technology allowing for exchange of data among 
countries with different technical capabilities. It is notable that the country’s Meteorology, 
Climatology and Geophysics Agency (BMKG) undertakes regional responsibilities as the 
ASEAN Earthquake Information Center (AEIC) and performs the role of the tsunami service 
provider for countries in the Indian Ocean, while its monitoring and forecast data are used 
across the region by its neighbors to support their only hazard monitoring activities.  

4. Indonesia has developed effective strategies at the national, subnational, and local levels that 
ensure coordination across warning issuers and dissemination channels. Additionally, regular 
coordination, planning, and review meetings are undertaken between the warning issuers, the 
media, and other stakeholders.

The assessment highlighted several key early warning capacity gaps in Indonesia:

1. According to the country’s legislation, Indonesia’s early warning dissemination mandates 
are divided across the national disaster management agency, BMKG, and the Ministry of 
Communication and Informatics (KOMINFO), creating a lack of legislative clarity that has 
created potential for gaps or conflicting warning messages in the dissemination process. Not 
only may this impact the initial issuance of warning messages but may also create a lack of 
public trust in early warning messages, which can result in a lack of response to alerts.  

2. As outlined above, Indonesia has effectively leveraged a wide range of tools to support 
hazard detection, monitoring, analysis, and forecasting. However, the recent expansion of 
such technologies has resulted in a multitude of individual, disconnected systems across the 
various government bodies responsible for monitoring the country’s different hazards. 

3. The assessment found that, while Indonesia has been open to, and effectively leveraged, 
early warning tools and technologies, a significant capacity gap exists in the consideration of 
the long-term sustainment of such systems in terms of ongoing resourcing and maintenance. 
Efforts are required to ensure budgeting, human resource sustainment, and long-term 
maintenance and updates are built into system design and development from the outset. 

4. Capacity gaps have been identified in Indonesia’s warning strategies, which requires further 
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consideration of the needs of different populations and the integration of risk and impact 
information. Additionally, limited feedback mechanisms are built into warning dissemination 
to determine if messages have been received by the population. As a result of these gaps, 
required adjustments may be overlooked, resulting in patchy communication of warning 
messages across the country.

5. A lack of assessment of communities’ abilities to communicate in response to early 
warnings, as well as a lack of testing and evaluation of public awareness and response drives 
Indonesia’s lower capacity in preparedness and response. Testing and assessment of these 
key preparedness and response elements would allow for targeted enhancement of capacity 
in this area. 

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

Presidential Decree 87/2020—Presidential Regulation on Disaster Management Masterplan 
(Rencana Induk Penanggulangan Bencana) guiding all disaster stakeholders in the understanding 
of the Disaster Management Plan from 2020 to 2044.

Law No. 31/2009—Defines the roles and responsibilities of BMKG, broadcasters, and other 
stakeholders regarding EWS implementation. 

Law 24/200723—The first law in Indonesia concerning disaster management, creating a framework 
for disaster management, including early warning, and establishing the country’s national disaster 
management agency, BNPB.

National Action Plan for Disaster Risk Reduction (RAN PRB)24—Outlines planning and 
budgeting provisions for disaster risk reduction.

Key Early Warning Stakeholders

Badan Nasional Penanggulangan Bencana (BNPB)25—National disaster management 
organization, mandated to provide hazard early warning of disasters to the public. 

Badan Meteorologi, Klimatologi, Dan Geofisika (BMKG)26—Indonesia’s meteorology, 
climatology, and geophysics agency, responsible for data and information services in the fields of 
meteorology, climatology, and geophysics, as well as delivery of information and early warning to 
relevant agencies and parties regarding disasters caused by meteorological, climatological, and 
geophysical factors. Built and operating the impact-based weather prediction system, Signature 
and the country’s Earthquake and Tsunami Warning System, InaTEWS.

Indonesia
Progress Towards Advanced Capacity Development
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Badan Informasi Geospasial (BIG)27—The country’s geospatial information agency, charged 
with managing Indonesia’s hazard and disaster thematic spatial data, as well as operating, 
managing, testing, and innovating for the continuous Global Positioning System (cGPS) and tide 
gauges to support the country’s earthquake information and tsunami early warning systems.

Pusat Vulkanologi & Mitigasi Bencana Geologi (PVMBG)—Under the Ministry of Energy and 
Mineral Resources, the Center for Volcanology and Geological Hazard Mitigation (CVGHM) 
is tasked with conducting research, investigation, engineering, and services in the field of 
volcanology and geological disaster mitigation, as well as the dissemination of disaster-related 
information to the relevant government agencies. Developed MAGMA, the Monitoring System for 
volcano activity in Indonesia.

Kementerian Komunikasi & Informatika (KOMINFO)28—Under the Ministry of Communication, 
the Ministry of Communication and Informatics has authority over all mass media and 
telecommunications, making it a key stakeholder in early warning dissemination.

Lembaga Penerbangan dan Antariksa Nasional (LAPAN)29—Indonesia’s National Institute of 
Aeronautics and Space utilizes remote sensing technology to prepare geospatial maps for the 
development of evacuation maps and mapping of flood susceptibility.

Kementerian Energi Sumber Daya Mineral (ESDM)30—The Ministry of Energy and Mineral 
Resources provides disaster risk knowledge regarding geophysical hazards.

Direktorat Jenderal Pengendalian Perubahan Iklim (DJPPI)—The Directorate General of 
Climate Change Control is a functional unit under the Ministry of Environment and Forestry 
responsible for mitigation actions and control of forest and land fires. Developed and administers 
the wildfire monitoring system, SiPONGI.

Directorate for River and Coasts31—Under the Ministry for Public Works and Human Settlements, 
is mandated to provide planning, preparation, and execution of operations and maintenance of 
rivers, coastlines, and major urban drainage systems. 

Ministry of Home Affairs (DEPDAGRI)32—Coordinates public disaster education, awareness, 
and preparedness programs.

PetaBencana.id33—Developed a crowdsourced multi-hazard reporting and alerting system of 
the same name.

Pacific Disaster Center (PDC)34—Built and customized BNPB’s early warning and decision 
support tool, InAWARE.

Indonesia  
Progress Towards Advanced Capacity Development
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Early Warning Summary

The INFORM GRI 2023 assessment35 ranked Lao PDR as a medium risk nation. The country is 
subject to range of natural hazard events, including storms, floods, landslides, droughts, strong 
winds, and small earthquakes. The frequency and intensity of extreme weather events has 
increased in recent years, exacerbated by climate change. In response to these hazard events, 
Lao PDR has undertaken several institutional changes to more effectively manage disaster risk—a 
testament to the nation’s commitment to disaster risk reduction.

The Flood and Drought Management and Early Warning System (FDM-EWS), managed by the 
Department of Meteorology and Hydrology (DMH) under the Ministry of Natural Resources and 
Environment (MoNRE), represents the nation’s resourceful approach to disaster management. 
Furthermore, the country has shown commitment to community-level disaster risk management 
through the Community Based Early Warning Systems (CBEWS). 
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Early Warning Assessment Findings

Lao PDR’s early warning capacity was assessed as being in the early stages of development, 
with notable advancements in the following areas:

1. Lao PDR demonstrates capacity achievement in disaster risk knowledge, particularly in 
relation to organizational and decision-making processes, which are underpinned by a strong 
legislative framework. The country’s National Risk Profile was established in 2010 to provide 
a comprehensive assessment of the nation’s natural hazards and overall impacts. It includes 
analyses and assessments of exposure, vulnerability, and risks to people, property, and 
affected sectors including key facilities, infrastructure, and economic activities, as well as 
maps of all hazard-prone locations. 

2. The country’s risk knowledge is underpinned by well-developed and documented measurement 
parameters and specifications for each of the country’s key hazards. This provides clear risk 
understanding and guidance, which can be utilized to support the other core elements of 
early warning.  

3. Lao PDR has established strong processes and procedures for the cross-border exchange 
of warnings and observation data through bilateral and multilateral agreements. The country 
works closely with regional and sub-regional bodies that support disaster risk reduction and 
promote regional synergies, such as the Mekong River Commission, the AHA Center, the 
United Nations Economic and Social Commission for Asia and the Pacific (ESCAP)/WMO 
Typhoon Committee, and the Southeast Asia Disaster Risk Insurance Facility (SEADRIF). 

4. Functions, roles, and responsibilities of each component in warning dissemination are clearly 
established in the country’s legislation, supporting the effective dissemination of warnings to 
the public.

5. Lao PDR has made good use of its disaster risk knowledge and developed risk assessments, 
which have been used to establish risk priorities for national catastrophe risk reduction 
initiatives.

The assessment found that further capacity development is required in a number of key areas:

1. While Lao PDR demonstrates capacity in the development of risk knowledge, with a strong 
legislative base, responsibility for coordinating hazard identification and risk information is 
spread across multiple government agencies—leading to limitations in the consolidation of 
approaches and monitoring linkages and cascading impacts.

2. Disaster and risk information, while collected and produced, remains spread disparately 
across multiple repositories, under the administration of various government agencies. 
Capacity development through the establishment of a central standardized repository to store 
all disaster and risk information would greatly enhance Lao PDR’s disaster risk knowledge.
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3. The assessment found that Lao PDR’s forecasting and warning service capacity is in the 
early stages of development and that significant efforts should be undertaken to enhance 
the technical equipment suited to local conditions and circumstances and to build personnel 
capacity in its use and maintenance. Such technical systems should be developed with 
consideration of interoperability, with ongoing maintenance and upgrade costs and resources 
considered from the beginning to ensure optimal operation of systems over time.

4. A lack of capacity was observed in the incorporation of needs of all population groups 
(e.g., women, children, elderly, individuals with disabilities, urban and rural, etc.) into Lao 
PDR’s EWS. This includes their consideration in the development of local hazard and risk 
assessments and early warning dissemination strategies.

5. As is noted across the ASEAN region, Lao PDR displays limited capacity in the implementation 
of mechanisms to verify that warning messages have been received. This limitation in the 
understanding of warning dissemination effectiveness creates potential for failures in 
dissemination and communication, with limited awareness of how to correct or enhance 
capacity over time. 

6. While Lao PDR demonstrates significant improvements in raising public risk awareness and 
educational programs, the effectiveness of such programs is not evaluated regularly nor 
updated. As a result, necessary adjustments are not systematically incorporated to enhance 
these efforts, potentially resulting in limitations and ineffective use of educational resources. 

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

Prime Minister’s Decree on Climate Change (PM Decree No. 372) (2021)36—Strategic guide 
for integrating climate change adaptation and mitigation measures into national and sectoral 
development strategies.

National Strategic Plan for Disaster Risk Reduction (2010-2020)37—A long term, phased 
master plan for disaster risk reduction.

Law on Disaster Management No. 148/NA (2019)38—Outlines the government’s obligation for 
the establishment, operation, and maintenance of an EWS for natural hazards.

Law No. 36/NA on Meteorology and Hydrology (2017)39—Defines principles, rules, and 
measures on the management, monitoring, and evaluation of hydrometeorological activities 
in Lao PDR, with the aim to prevent and reduce the impacts of natural disasters on lives and 
properties of the state, public, and individuals.40

Early Warning Standard Operating Procedures (2017)41—Systematically outlines the roles, 
responsibilities, and tasks to be undertaken by key early warning stakeholders.

Lao PDR
Progress Towards Advanced Capacity Development
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Key Early Warning Stakeholders

National Disaster Management Committee (NDMC)42—Mandated to coordinate early warning, 
preparedness, response, and recovery efforts. 

National Disaster Management Organization (NDMO)43—Under the Ministry of Labour and 
Social Welfare, acts as Secretariat to the NDMC.

Central Disaster Management Committee (CDMC)44—Supports the implementation of disaster 
risk reduction activities.

Department of Meteorology and Hydrology (DMH)45—Under the Ministry of Natural Resources 
and Environment (MoNRE), is chiefly responsible for the technical aspects of early warning, 
including hydrometeorological data collection, analysis, and risk communication.

National Early Warning Centre (NEWC)46—Under DMH, provides technology-based monitoring 
and forecasting for hazard events. 

Ministry of Labour and Social Welfare (MLSW)47—Contributes to disaster response, recovery, 
and social protection measures.

Pacific Disaster Center (PDC)48—Built and customized the ASEAN DMRS, which is used by Lao 
PDR’s NDMO.

Lao PDR  
Progress Towards Advanced Capacity Development
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Early Warning Summary

The INFORM GRI 2023 analysis49 ranks Malaysia as a low-risk nation, exhibiting limited hazard 
exposure and demonstrating relatively low vulnerability. Flooding is the most significant hazard 
risk in the country, with rainfall intensity having increased substantially in recent decades. As with 
other affected countries in the region, the 2004 Indian Ocean earthquake and tsunami proved 
a moment of national reflection on the country’s disaster management approaches, resulting in 
concerted efforts to understand risk more fully, and increasing emphases on hazard detection, 
monitoring, and early warning. 

In support of the country’s early warning priorities, Malaysia’s National Disaster Management 
Agency (NADMA) and various other government and auxiliary partners collect and exchange 
information via an integrated platform at the National Disaster Command Centre (NDCC). NADMA 
and the Department of Irrigation and Drainage (DID) are among the key government agencies with 
oversight over technical data that can inform early warning bulletins. Malaysia’s government and 
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its ASEAN partners share information networks that allow them to exchange details regarding 
disaster responses, humanitarian needs, and capabilities. 

Early Warning Assessment Findings

The assessment of Malaysia EWS capacities found significant strengths, detailed below: 

1. Substantial progress in disaster risk knowledge was observed, with roles and responsibilities 
of key risk knowledge stakeholders well established and supported by a robust legislative 
framework. The country’s understanding of risk is underpinned by the Science and Technology 
Expert Panel (STEP), which supports engagement of the scientific community and experts to 
develop disaster risk management in line with national and international best practice, and 
the latest scientific and technological advances. This panel could serve as a useful model for 
other ASEAN Member States requiring capacity enhancement in this area. 

2. Malaysia shows advanced capacity in hazard detection, monitoring, analysis, and forecasting, 
with the Malaysian National Tsunami Early Warning System (MNTEWS) and the National 
Flood Forecasting and Warning System (NaFFWS) providing receipt and processing of hazard 
information in an interoperable format in real time or near real time. 

3. Not only has Malaysia established a strong network of hazard detection, monitoring, analysis, 
and forecasting tools, but the country has also implemented processes and procedures 
to ensure these systems are continuously monitored for any data gaps, or connection or 
processing issues. 

4. The functions, roles, and responsibilities of each component of the warning dissemination 
process are enforced through government policy and legislation at all levels and are included 
in standard operating procedures. Effective agreements have been developed to utilize private 
sector resources, where appropriate, to disseminate warnings.

5. Malaysia demonstrates substantial progress in the incorporation of previous emergency and 
disaster events and responses and lessons learned into preparedness and response plans 
and capacity-building strategies to enhance early warning. 

Areas of Malaysia’s early warning systems that have been identified as requiring capacity 
development are outlined below:

1. Malaysia has yet to draft a national disaster risk reduction policy or law, limiting legislative 
capacity to support early warning. However, it is noted that the current NADMA 5-Year 
Strategic Plan (2019-2023) includes the goal of developing these legal instruments. 

2. The country was assessed as having a robust understanding of hazards and risk. However, 
limited capacity was observed in the integration of risk knowledge into the identification of 
safe areas and evacuation zones and the design and development of evacuation strategies. 
Additionally, efforts are required to institutionalize the regular and continuous update of risk 
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information based on new or emerging risk information. 

3. The country’s considerable forecasting and warning service network provides a strong 
basis for the development of public warning messages. However, the assessment observed 
limitations in the clarity of warning messages, and a lack of actionable guidance to trigger 
reactions (e.g., evacuation).

4. Hazard detection, monitoring, analysis, and forecasting capabilities in Malaysia could be 
enhanced through the establishment of a multi-hazard coordination strategy to obtain mutual 
efficiencies and effectiveness across and between different warning systems. 

5. A need for greater coordination and planning between the country’s warning issuers, the media, 
and other stakeholders is required to build communication and dissemination effectiveness. 
Furthermore, the incorporation of feedback mechanisms to verify that warnings have been 
received and to correct potential failures in dissemination and communication would further 
enhance Malaysia’s early warning capacity. 

6. Limited capacity was observed in the consideration of the needs and specific vulnerabilities 
of different population groups throughout all components of early warning, including the 
identification of evacuation routes and location of temporary shelters, warning message 
construction and dissemination, and disaster preparedness plans and standard operating 
procedures.

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

NADMA 5-Year Strategic Plan (2019-2023)—Outlines national disaster management intentions 
on a five-year basis. 

Directive No. 20: National Policy and Mechanism on Management Relief (Framework) 
(2012)50—Provides a comprehensive overview of Malaysia’s disaster management mechanism 
for all stages of the disaster cycle. 

Key Early Warning Stakeholders

National Disaster Management Agency (NADMA)51—Oversees all facets of management of 
disaster risks in Malaysia.

National Disaster Command Centre (NDCC)—Monitors information and data received from the 
country’s technical agencies to support the identification and early warning for hazard events. 

Malaysian Meteorological Department (Met Malaysia)52—Responsible for the provision of 
reliable meteorological information and services to the government, society, and related sectors, 

Malaysia
Progress Towards Advanced Capacity Development
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including forecasts and weather alerts. 

Department of Irrigation and Drainage (DID)53—Plays a crucial role in water resources and 
drainage systems management including managing the country’s flood risks through flood 
monitoring, EWS, and flood forecasting to provide timely information and alerts to the public.

Malaysian National Tsunami Early Warning System (MNTEWS)54—Supports tsunami 
monitoring and alerting, equipped with a processing system referred to as the Advanced Decision 
and Dissemination Malaysia Seismic and Tsunami Information System, which is able to deliver 
earthquake information to disaster management stakeholders and the public.

Malaysia Minerals and Geoscience Department (JMG)55—Assesses and monitors geophysical 
hazards, such as landslides, subsidence, and geological fault zones, to identify areas prone to 
potential risks. Provide geohazard maps and information to relevant authorities, developers, and 
the public.

Malaysia  
Progress Towards Advanced Capacity Development
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Early Warning Summary

Myanmar is ranked as a very high-risk country according to the INFORM GRI 2023 assessment56. 
This ranking is the function of the country’s high hazard exposure, significant vulnerability, and 
limited coping capacities. Myanmar is subject to a wide variety of natural hazards including 
earthquakes, tsunamis, tropical cyclones, storm surges, floods, landslides, droughts, and 
forest fires. Additionally, ongoing conflict and internal displacement create vulnerabilities that 
exacerbate potential hazard impacts. The 2050 Indo-Pacific Climate Change Impact Analysis57 
assessed Myanmar as having one of the highest multi-hazard climate risks in the Indo-Pacific 
region, indicating the potential for increasing frequency and intensity of hydrometeorological 
hazard events in the coming years. 

In response to these risks, Myanmar, with support from international partners, has implemented 
several initiatives to inform the public of hazard events including Disaster Alert Notification (DAN), 
a collaborative initiative between the Ministry of Social Welfare, Relief, and Resettlement and 
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United Nations Development Programme (UNDP) providing hazard warnings and notifications. 
Additionally, through collaboration between the Department of Meteorology and Hydrology and 
United Nations Office for Project Services (UNOPS), a forecasting web application known as NEO 
(formally known as Myanmar’s National Metrological Service) was established. The country’s 
Department of Meteorology and Hydrology (DMH) utilizes the ASEAN DMRS to share hazard 
information with both national and regional stakeholders.  

Early Warning Assessment Findings

The assessment of Myanmar observed some capacity in early warning, with substantial limitations. 
The country demonstrated notable capacities in the following areas:

1. Myanmar’s responsibility for coordinating hazard identification and risk information (exposure, 
social and physical vulnerability, and capacity) are assigned to one national organization, 
which supports the consolidation of approaches and monitoring linkages and cascading 
impacts.

2. Through collaboration with international partners, Myanmar has developed effective 
processes for scientific and technical experts to assess and review the accuracy of risk data 
and information.

3. Where risk information exists, it is used by disaster management stakeholders to identify and 
define evacuation routes and location of temporary shelters.

4. Institutional mechanisms are in place to support hazard detection, monitoring, analysis, and 
forecasting, with capacity observed in the establishment of agreements and interagency 
protocols within the country for the exchange of monitoring systems data and baseline data. 
Additionally, the assessment noted warning system partners’ awareness of, and respect for, 
organizations responsible for the generation and issuance of warnings.

5. Myanmar demonstrates some capacity in the understanding of last-mile connectivity to 
know which population groups can be reached by different services, supporting effective and 
efficient warning dissemination. 

6. Recent updates to Myanmar’s legislation provide for a more participatory approach for the 
development of disaster preparedness plans at all levels.

7. The country has undertaken substantial public awareness and education programs in 
communities to help build public awareness of, and resilience to, hazard events that may 
impact them. Additionally, the assessment observed some capacity in the testing and 
evaluation of these activities, supporting the incorporation of lessons learned into future 
preparedness and response planning and capacity-building strategies.

Despite these significant early warning achievements, the assessment identified several gaps in 
Myanmar’s early warning capacities, as detailed below:
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1. Risk knowledge capacity is limited by the incomplete characterization of key hazards, 
including possible cascading hazardous events.

2. A gap in capacity was observed in the integration of risk assessment results into local risk 
management plans and warning messages in clear and easy-to-understand language. As 
observed in many of the other ASEAN Member States, these plans and warning messages also 
did not fully consider how different people assess information to ensure effective messaging.

3. Myanmar has made considerable strides in recent years in the development of monitoring 
systems and forecast and warning services. However, significant capacity gaps remain in this 
component of early warning. Efforts are required to strengthen and expand these systems to 
encompass all key hazard types affecting the country, as well as to ensure best practice in the 
receipt, processing, and interoperability of such systems. 

4. The observed absence of assessment of potential gaps and possible points of failure in early 
warning communication channels and multiple-channel systems may increase vulnerability, 
as mitigation or resilience measures may be misaligned with required needs, leading to 
persistent gaps and potential failures in the dissemination of early warning messages to at-
risk communities. 

While efforts were undertaken to fully assess Myanmar’s EWS capacities, and inputs were received 
from the country’s early warning stakeholders to support the analysis, a number of significant 
information gaps remain. This has impacted the country’s capacity assessment, resulting in 
limited reliability in the findings. It is recommended that additional efforts be undertaken to 
address these information gaps and to reassess early warning capacities with this additional 
information before any interventions are undertaken. 

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

Standing Order on Natural Disaster Management (2022)58—Defines roles and responsibilities 
of national-level disaster management institutions. 

Myanmar Action Plan on Disaster Risk Reduction 2017 (MAPDRR)59—Action plan for disaster 
risk reduction and management, with associated targets through to 2030. 

Disaster Management Law and Rules (2013 and 2015)60—Sets out the legal basis for Myanmar’s 
key disaster risk management government stakeholders. 

Key Early Warning Stakeholders

National Disaster Management Committee (NDMC)—The leading body for Disaster Risk 
Management in Myanmar. 

Myanmar
Progress Towards Advanced Capacity Development
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Department of Disaster Management (DDM)61—Part of the Myanmar Ministry of Social Welfare, 
Relief and Resettlement, provides coordination on disaster risk reduction measures.

Department of Meteorology and Hydrology (DMH)62—Under the Ministry of Transport 
and Communications, is responsible for monitoring and providing warning services for both 
hydrometeorological and geophysical hazards in Myanmar. 

Disaster Risk Reduction Working Group (DRR WG)—Provides a platform for disaster risk 
reduction information sharing and coordination.

Myanmar Information Management Unit (MIMU)63—A service of the United Nations, maintaining 
a common data and information repository with data from various sources on all sectors. 

Myanmar Red Cross64—Provides technical assistance to the government on disaster management 
legislation and strategies. 

Myanmar  
Progress Towards Advanced Capacity Development
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Early Warning Summary

According to the INFORM GRI 2023 report65, the Philippines ranks as a high-risk nation, primarily 
because of its significant hazard profile. Located in the Pacific Ring of Fire, it is prone to 
earthquakes, volcanic eruptions, and tsunamis, as well as a wide range of hydrometeorological 
hazards. The 2050 Indo-Pacific Climate Change Impact Analysis66 concluded that the country 
has a high climate risk due to its geography, exposure to various climate-related hazards, and 
socioeconomic vulnerabilities. 

With hazard events impacting the country on a seemingly regular basis, the Philippines has made 
disaster risk reduction and early warning a top domestic priority. Along with other warning tools, 
the Office of Civil Defense (OCD) has implemented a customized version of PDC’s DisasterAWARE, 
PhilAWARE, to support its monitoring and response operations. 
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Early Warning Assessment Results

Assessment of the Philippines found advanced early warning capacity across all thematic areas, 
with some notable achievements outlined below:

1. Roles and responsibilities for key national government agencies involved in risk assessments in 
the Philippines are identified and well defined, with a robust legislative framework established 
to mandate the preparation of hazard, vulnerability, and capacity assessments for all areas. 

2. The Department of Science and Technology (DOST), through the Philippine Atmospheric, 
Geophysical, and Astronomical Services Administration (PAGASA) and Philippine Institute 
of Volcanology and Seismology (PHIVOLCS), leads efforts in hazard identification and risk 
information (exposure, social and physical vulnerability, and capacity), helping ensure a 
consolidated approach to disaster risk knowledge.

3. The Philippines has developed effective processes and procedures to engage scientific and 
technical experts to assess and review the accuracy of risk data and information, resulting in 
more robust and complete assessments that conform to international standards. 

4. The country’s network of monitoring systems and forecast services are well developed, with 
technical equipment, suited to local conditions and circumstances established. Additionally, 
personnel are trained in the equipment’s use and maintenance to ensure its effectiveness, 
accuracy, and long-term sustainment. 

5. Both technical agencies and the country’s OCD operate warning centers around the clock, 
with personnel trained to appropriate national and international standards. 

6. The Philippines has established warning communication strategies at the national, subnational, 
and local levels that ensure coordination across warning issuers and dissemination channels. 
This coordination supports the issuance of effective and clear warnings to the public. 

Despite the country’s advanced capacity, gaps in EWS have been identified by the assessment:

1. While significant data development work has been undertaken in the Philippines, resulting in 
a wide range of data useful for early warning, the assessment noted that the sharing of data 
between data providers and users for planning and operational purposes remains a challenge. 

2. A limited understanding of last-mile connectivity to know which population groups can be 
reached by different services was observed. Without such knowledge, it is not possible to 
effectively leverage these services to enhance early warning dissemination and address gaps 
in early warning receipt. 

3. The assessment found evidence that the Philippines has only developed early action and 
response options across time and geographical scales in a partial capacity, with significant 
limitations observed in the linking of these options to the provision of funding to support them. 
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This may result in delayed or inadequate response efforts that could increase the impact of 
hazard events. 

4. Further efforts are required to integrate ongoing public awareness and education programs 
into school curricula from primary through university level. Such initiatives should not only 
focus on hazards that could impact the population, but also build community understanding 
of vulnerabilities, exposure, and how to reduce disaster impacts.  

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

Philippine Disaster Risk Reduction and Management Act of 2010 (RA 10121)67—Serves as the 
primary legislative document that outlines the country’s all-hazard, multi-sectoral, interagency, 
and community-based approach to disaster management. 

National Disaster Risk Reduction and Management Plan (NDRRMP) (2011-2028)68—A 
roadmap to achieve the goals and targets provided in the national disaster risk reduction and 
management framework, including disaster prevention and mitigation. 

National Disaster Preparedness Plan (NDPP) (2015-2028)69—Supports disaster risk 
management stakeholders to achieve key objectives including increased awareness and resilience 
of communities, and the development of national and local preparedness and response plans. 

Key Early Warning Stakeholders

National Disaster Risk Reduction and Management Council (NDRRMC)70—The lead agency 
for disaster response, coordinates all stages of the disaster cycle. 

Office of Civil Defense (OCD)71—The implementing arm of the NDRRMC, charged with the 
issuance of disaster warnings and messages to the public through its 24/7 emergency operations 
center.  

Department of Science and Technology (DOST)72—Leads the prevention and mitigation pillar 
in the NDRRMC, with an overall national mandate for the monitoring and forecasting of hazard 
events.

Philippine Atmospheric, Geophysical, and Astronomical Services Administration 
(PAGASA)73—Under DOST, provides hydrometeorological warnings, bulletins, and advisories, as 
well as develops hazard and risk maps and assessments. 

Philippines
Progress Towards Advanced Capacity Development
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Philippine Institute of Volcanology and Seismology (PHIVOLCS)74—Under DOST, mandated 
to provide monitoring, analysis, and the issuance of warnings for geophysical events, as well as 
undertaking risk assessments through its GeoRisk portal and other tools. 

Mines and Geoscience Bureau (MGB)75—Under the Department of Environment and 
Natural Resources (DENR), conducts engineering geological and geohazard assessments 
and mapping, and maintains geological database systems containing geospatial information. 
 
Philippine Space Agency (PhilSA) - As an attached agency of the Office of the President, serves 
as the central government agency in addressing national issues and activities related to space 
science and technology applications in line with the Philippine Space Act.76   

Philippines  
Progress Towards Advanced Capacity Development
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Singapore 
Progress Towards Advanced Capacity Development

Early Warning Summary

The INFORM GRI 2023 report77 ranks Singapore as the lowest risk country of all those evaluated, 
given its limited hazard exposure, low vulnerability, and significant coping capacity. However, 
climate change impacts represent a real risk for the future of the island nation, with increased 
intensity and frequency of heavy rainfall events anticipated78. While the risk of hazard events may 
be low, Singapore has developed its disaster risk management around a whole-of-government 
integrated approach to protect its citizens. 

Early Warning Assessment Findings

Singapore’s assessment indicates substantial progress in early warning capacity, with the 
following notable successes:

1. The country has developed robust assessments of exposure, vulnerabilities, capacities, 
and risks, which also consider compounding risks that may exacerbate hazard impacts. 
Additionally, consideration has been given to the evaluation of potential impacts to critical 
infrastructure and secondary risks associated with these impacts, with risk management 
solutions developed to increase resilience of such infrastructure. 
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2. Singapore has made effective use of the country’s scientific community, having developed 
effective processes for scientific and technical experts to assess and review the accuracy of 
risk data and information. 

3. Risk assessments consider legislative and cultural norms to identify gaps that may increase 
vulnerability, allowing for course correction to reduce vulnerability and increase resilience. 

4. The use of impact-based early warnings to effectively communicate to prompt action, and 
the implementation of feedback mechanisms to verify that warnings have been received 
demonstrate Singapore’s advanced capacity in warning dissemination and communication. 

5. The assessment observed public and other stakeholder awareness of, and trust in, the 
authorities that issue the warnings. Such awareness and trust are vital for the public to receive, 
acknowledge, and respond to warning messages during a hazard event. 

6. Singapore was observed to undertake regular exercises to test and optimize the effectiveness 
of early warning dissemination processes, preparedness, and response to warning messages. 

The assessment also identified some limitations in Singapore’s early warning capacities, as noted 
below: 

1. The assessment found limited availability or integration of indigenous knowledge into risk 
assessments, which potentially limits disaster risk knowledge capacity.  

2. The assessment identified a capacity gap in Singapore’s monitoring network due to limitations 
in the abilities of monitoring systems to combine, and benefit from, new and older technology. 
Introducing such system flexibility would support a more robust and interconnected monitoring 
network across regions.  

3. As with many other ASEAN Member States, Singapore’s disaster preparedness measures 
would benefit from increased consideration of the needs of people with different degrees of 
vulnerability in the country’s disaster preparedness measures, including plans and standard 
operating procedures. 

4. Further efforts to develop early action and response options across different time periods 
would greatly enhance Singapore’s preparedness and response capabilities.

5. The assessment found limited evidence of the incorporation of previous emergency and 
disaster events and lessons learned into preparedness and response plans and into capacity-
building strategies. An understanding of the strengths and challenges of previous responses 
could build significant resilience into future planning efforts. 

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.
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Early Warning Legislative Framework

Whole-of-Government Integrated Risk Management (WOG-IRM) Policy Framework79—A 
cross-ministerial framework for disaster risk reduction and management. 

Key Early Warning Stakeholders

Ministry of Home Affairs (MHA)80—Responsible for Singapore’s disaster risk reduction policy 
and strategy. 

Singapore Civil Defense Force (SCDF)81—Under MHA, acts as the main emergency manager 
for warning, protection, rescue, command and control and communications, and manages the 
island-wide Public Warning System (PWS).

Meteorological Services Singapore (MSS)82—Singapore’s national authority on weather and 
climate.

National Environment Agency (NEA)83—Under the MSS, responsible for weather and climate 
services, dissemination of weather forecasts and hazard warnings in a timely manner, as well as 
contribution towards climate adaptation efforts. 

Public Utility Board (PUB)84—A statutory board under the Ministry of Sustainability and the 
Environment (MSE) mandated as the national water agency leading and coordinating whole-of-
government efforts to protect Singapore from the threat of rising seas and the holistic management 
of inland and coastal flood risks, as well as providing information on flood-prone areas85. 

Singapore
Progress Towards Advanced Capacity Development
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Progress Towards Advanced Capacity Development

Early Warning Summary

Thailand is considered a medium risk country, according to the latest INFORM GRI86. The 
country’s hazard exposure is primarily driven by recurring hydrometeorological hazards such 
as storms, floods, landslides, and droughts87. According to the recently published Indo-Pacific 
Climate Change Impact Analysis88, Thailand is anticipated to have one of the highest climate 
risk exposures in the Indo-Pacific region, predicted to result in greater climatic variability and an 
increase in hydrometeorological hazard events. 

Following the devastating 2004 Indian Ocean tsunami, Thailand has significantly improved its 
EWS infrastructure. Furthermore, the country has invested in the establishment of community-
based EWS, primarily in areas prone to high-risk disasters. These systems are developed and 
maintained by local communities in collaboration with non-governmental organizations, and 
with the support of different government agencies, all with the intent to address unique regional 
requirements and conditions. 



104

STRENGTHENING ASEAN MULTI-HAZARD END TO END EARLY WARNING SYSTEM FOR NATURAL DISASTERS

An Assessment of  Current Capacity (2024)

Thailand 
Progress Towards Advanced Capacity Development

Early Warning Assessment Findings

Thailand has made substantial progress in early warning capacity development, with these 
notable achievements:

1. The country has established clear roles and responsibilities for key national government 
agencies involved in risk assessments, with government policy mandating the preparation of 
hazard, vulnerability, and capacity assessments for all areas.

2. The assessment found that Thailand has implemented processes to maintain, regularly 
review, and update risk data, including information on any new or emerging vulnerabilities and 
hazards. Furthermore, appropriate evaluations from both external expert assessment and 
internal supervisory review are built into the assessment process, providing increased 
confidence in the country’s disaster risk knowledge. 

3. Thailand has established, and manages, a network of monitoring, surveillance, and hazard 
identification tools and services for hydrometeorological hazards. This network is underpinned 
by regulations, standard operating procedures, and budget systems that are flexible to the 
situational characteristics related to hydrometeorological hazards. 

4. Advanced capacity was observed in Thailand’s disaster preparedness measures, including 
plans and standard operating procedures. The country’s national disaster law and national 
disaster plans mandate each province and district to establish a provincial disaster preventive 
and mitigation plan, as well as each local government organization to create a local disaster 
action plan. The law also requires the annual update of these plans to ensure consideration 
of emerging and new hazard risks and vulnerabilities.  

5. Following international best practice, Thailand has incorporated protocols in its communication 
plans and standard operating procedures to ensure that they reach emergency and health 
services that need to be ready to respond to events promptly.

The assessment observed some capacity gaps in Thailand’s EWS, in the following areas:

1. Despite Thailand displaying substantial progress in risk assessment, some limitations were 
observed in the legal framework for the consideration of vulnerability factors such as gender, 
disability, access to infrastructure, economic diversity, societal inequalities, and environmental 
sensitivities in such assessments. Additionally, risk analysis was observed to be broadly 
lacking effective mechanisms or systems for continuously assessing economic vulnerability, 
and their incorporation into assessments.  

2. The assessment found a need for further capacity development for the use of vulnerable 
group risk information to identify and define evacuation routes and location of temporary 
shelters. This lack of capacity was assessed to be, in part, a result of the numerous, different 
agencies involved in such activities, as well as a limited understanding of the varied profiles 
and needs of such groups.
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3. Thailand’s network of warning systems and services support effective hazard detection, 
monitoring, and analysis. However, limited consideration of system sustainment measures 
was observed, particularly in relation to fiscal year maintenance and long-term update 
and replacement planning. This has resulted in ad hoc maintenance measures and limited 
upgrades, leading to ineffective uptake of new and emerging technologies to support early 
warning.

4. It was observed that Thailand possessed some capacity limitations in the implementation 
of agreements and interagency protocols established to ensure consistency of warning 
language and communication responsibilities. Additionally, at present, there exists no multi-
hazard coordination strategy to obtain mutual efficiencies and effectiveness among different 
warning systems. However, it was noted that Thailand is currently working on an integrated 
digitalization of national early warning strategy for 2023-2027—which is expected to support 
such agreement and protocols—although the exact details of this strategy have yet to be 
published and require assessment following completion. 

5. The assessment identified a need for further educational measures to support public 
recognition of hydrometeorological and geophysical hazard signals, as well as disease signs 
and symptoms, to contribute to community surveillance. 

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

National Disaster Prevention and Mitigation Plan (2021-2027)89—Provides strategic guidance 
on the use of a multi-hazard approach, an increased focus on digitalization, the development of 
smart, disaster-resilient infrastructure, and the standardization of the national EWS.

Disaster Prevention and Mitigation Act B.E. 2550 (2007)90—Clarifies the roles and responsibilities 
of various governmental organizations in disaster management, including the propagation of 
early warnings.

Key Early Warning Stakeholders

National Disaster Prevention and Mitigation Committee (NDPMC)91—Leads on disaster 
management policy development.

Department of Disaster Prevention and Mitigation (DDPM)92—The national disaster 
management organization, undertaking the role of the chief coordinating body for national disaster 
management efforts, including EWS.

National Disaster Warning Center (NDWC)93—Under DDPM, oversees potential risk detection, 
formulates early warnings, and liaises with other governmental and non-governmental entities for 

Thailand
Progress Towards Advanced Capacity Development
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communication and dispersal of warnings. 

Thailand Meteorological Department (TMD)94—Responsible for real-time weather forecasts 
and dissemination of advisories for weather-related risks including tropical storms, heavy rain, 
and floods. 

Earthquake Observation Division of the TMD95—Monitors seismic activities with its network of 
automatic earthquake monitoring stations around the country.

Department of Water Resources96—Monitors the nation’s water resources, playing an 
instrumental role in disseminating early warnings for water-related hazards.

Royal Irrigation Department (RID)97—Mandated to provide prevention and mitigation of water 
hazards through flood forecasting, monitoring, and warning to the public. 

Thailand Red Cross Society98—Primary humanitarian organization in Thailand, supporting 
disaster preparedness activities, along with other activities.

Thailand
Progress Towards Advanced Capacity Development
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Progress Towards Advanced Capacity Development

Despite having significant hazard exposure, Viet Nam is considered a low-risk country according 
to the INFORM GRI 2023 assessment99, as a result of its limited vulnerability. The country is subject 
to a range of natural hazard events including tropical cyclones, floods, landslides, droughts, and 
coastal erosion. In addition, Viet Nam is located in a region prone to seismic activity, making it 
susceptible to earthquakes. Due to the country’s low-lying coastal regions, the 2050 Indo-Pacific 
Climate Change Impact Analysis100 considers Viet Nam at high climate change risk.  

Following a substantial shift from a response-based, reactive disaster management paradigm, 
in recent decades, Viet Nam has made significant advancements in its provision of EWS—
now encompassing radar technology, multi-hazard monitoring tools, and specialized 
hydrometeorological telecommunication networks. 

Early Warning Assessment Findings

The assessment found that Viet Nam has made substantial progress in early warning capacity 
development, with the following notable achievements:
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1. Viet Nam has implemented a strong legislative framework that underpins the country’s disaster 
risk reduction activities, including risk assessment. This includes the clear identification 
of stakeholder roles and responsibilities, policies mandating the preparation of hazard, 
vulnerability, and capacity assessments for all areas, and the assignment of responsibility for 
coordinating hazard identification and risk information to one national organization. 

2. Functions, roles, and responsibilities of each component in the warning dissemination process 
are clearly mandated through government policy or legislation at all levels and are included in 
the standard operating procedures. 

3. The assessment noted significant capacity in Viet Nam’s cross-border exchange of warnings 
and observation data realized through bilateral and multilateral agreements. 

To further enhance early warning capacity, a number of early warning gaps require attention: 

1. Viet Nam has made significant progress in the development of risk assessments and 
hazard maps. The assessment observed that capacity could be further enhanced through 
consideration of activities that increase or compound risks (e.g., urbanization, land use, etc.) 
and the utilization of disability data in assessments. 

2. Additional early warning capacity could be built through the establishment of national 
standards for the systematic collection, sharing, and assessment of risk information and data 
related to hazards, exposures, vulnerabilities, and capacities, as well as the regular review 
and update of risk assessments to account for new or emerging vulnerabilities and hazards.

3. The assessment found a lack of capacity in the use of data related to vulnerability and the 
needs of specific groups in Viet Nam’s EWS, including in the identification of evacuation routes 
and location of temporary shelters and the tailoring of communication and dissemination 
systems.

4. Viet Nam’s advances in hazard monitoring and forecasting systems and services are at risk 
due to limited consideration of regular maintenance and associated resource allocation 
requirements of existing hardware and software, as well as limited planning for the upgrade 
and replacement of these systems and services in the future to incorporate new and emerging 
technologies.

5. The assessment identified a gap in the coordination between warning partners.  This includes 
a lack of agreements and interagency protocols to ensure consistency of warning language 
and communication responsibilities, as well as the establishment of regular coordination, 
planning, and review meetings. 
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6. The country lacks a robust understanding of communities’ abilities to communicate in 
response to early warnings, necessitating regular assessment and evaluation to ensure such 
communication is resilient, and to identify gaps for redress. 

With limited engagement from Viet Nam stakeholders in this assessment, low confidence is 
assigned to the assessment findings for the country. It is strongly recommended that further 
stakeholder engagement be undertaken in advance of any programming or implementation of 
early warning initiatives. 

A detailed breakdown of the ASEAN Member State’s assessment can be found in Appendix C.

Early Warning Legislative Framework

Law on Disaster Prevention and Control, Law No. 33/2013/QH13 (LNDPC) and Amending 
Law No. 60/2020/QH14101—Comprehensive law on disaster management.  

Decree No. 66/2021/ND-CP102—Outlines direction for comprehensive disaster management, 
supporting a coordinated approach to disaster risk management, and detailing roles and 
responsibilities of key stakeholders.

Decree No. 66/2021/ND-CP Supporting the LNDPC103—Details responsibilities of news 
broadcasting for early warning. 

National Strategy for Natural Disaster Prevention and Control to 2030 with a Vision to 
2050104—Articulates the country’s long-term disaster risk reduction goals, including the promotion 
of proactive initiatives to reduce disaster risk. 

Directive No. 42-CT/TW of the Politburo Secretariat on Strengthening the Party’s Leadership 
in Natural Disaster Management105—Strengthens leadership on disaster prevention and 
response. 

Prime Minister Decision No. 553/QD-TTg Dated 6 April 2021 Approving the “Project for 
Community Awareness Raising and Community-Based Natural Disaster Risk Management, 
with a Vision to 2030”106—Focuses on educational and community awareness raising activities 
to reduce disaster risk in communities. 

Viet Nam
Progress Towards Advanced Capacity Development
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Key Early Warning Stakeholders

National Steering Committee for National Disaster Prevention and Control (NSCNDPC)107—
Responsible for disaster management policy development and decision-making.

Vietnam Disaster and Dyke Management Authority (VDDMA)108—Standing office of the 
NSCNDPC, under the Ministry of Agriculture and Rural Development (MARD).

Disaster Management Policy and Technology Center (DMPTC)109—The result of a merger 
between the previous Disaster Management Center and the Water Resource Consultant and 
Technology Transfer Center, responsible for planning and finance, information and database 
management, policy and science research, training, remote sensing and disaster simulation, 
material testing and disaster management, and dike safety management. 

National Center for Hydro-meteorological Forecasting (NCHMF)110—Responsible for the 
forecasting of hydrometeorological hazards, under the Ministry of Natural Resources and the 
Environment (MONRE).

Vietnam Earthquake Information and Tsunami Warning Center (EITWC)111—Under the Institute 
of Geophysics of the Vietnam Academy of Science, mandated to monitor for geophysical events 
and disseminate associated warnings to the public, as well as provide public awareness and 
education on geophysical hazard prevention and preparedness. 

Viet Nam 
Progress Towards Advanced Capacity Development
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Progress Towards Advanced Capacity Development

While each ASEAN Member State has established its own early warning institutions and frameworks, 
and each has its own mandate to deliver early warnings to their respective populations, the 
management of transboundary hazards is supported by several coordinating regional institutions 
and bodies that play a vital role in augmenting national early warning capabilities. This is achieved 
through the sharing and disseminating information, provisions of best practices and expert 
technical guidance, and support for interoperability between EWS. These regional bodies and 
institutions exist within a well-developed and established regional framework.

Regional-Level Early Warning Assessment Findings

Notable capacity achievements are detailed below:

1. Across regional early warning bodies and agencies, the assessment observed strong 
organizational and decision-making structures and processes, well grounded in regional early 
warning frameworks and agreements. 

2. Through the network of regional EWS stakeholders, the characteristics of key hazards (e.g., 
geographical extent, magnitude, intensity, disease transmissibility, frequency, probability), 
including possible cascading hazardous events, are well understood and characterized to 
support early warning initiatives and interventions. 

3. The ASEAN DMRS system provides valuable multi-hazard early warning information delivery 
and serves as central standardized repository to store regional hazard event and risk 
information.

4. The AHA Centre’s emergency operations center is staffed by trained personnel following 
appropriate national and international standards, supporting effective regional coordination 
for disaster risk monitoring and response. 

5. Regional warning messages issued to decision makers are disseminated in a timely manner 
and provide clear guidance to trigger reactions, supporting effective response to hazard 
events. 
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6. Regional EWS groups were observed to make extensive use of international and regional 
best practices, as well as incorporate processes for expert review and assessment of early 
warning components. Such processes allow for the update and incorporation of the latest 
technologies and knowledge to enhance early warning capacity across the region.

7. Through the ASEAN Committee on Disaster Management (ACDM) Working Group on 
Prevention and Mitigation (WG-P&G), strong coordination on risk assessment and early 
warning has been established, helping ensure the sharing of ASEAN Member States’ lessons 
learned, and providing opportunities for coordination and collaboration on early warning 
initiatives.

Some regional capacity gaps have been identified during the assessment:

1. Further capacity is required across all regional stakeholders for the incorporation of historical 
and indigenous knowledge into regional understanding of hazards and risks.  

2. Regional data sharing for early warning purposes remains a challenge because of variable 
data standards and formats utilized across the region, a lack of regional legislation to support 
the sharing of data, and interoperability limitations between systems where data is held. 

3. While individual regional stakeholders undertake curation of their own services and systems, 
there are no established regional standards for quality controls of monitoring data and 
metadata, nor continuously monitored for any data gaps, connection issues, or processing 
issues. Such continuous monitoring is vital for effective, timely, and trusted early warning.  

4. There is a need for regional stakeholders to account for the needs of people with different 
degrees of vulnerability across the ASEAN region in disaster preparedness measures, 
including plans and standard operating procedures.

5. There remains a paucity of regionally coordinated public awareness strategies and programs, 
as well as a lack of evaluation of individual stakeholder educational and awareness raising 
activities to understand their effectiveness or the need for adjustment or correction. 

6. Recent tsunami events in Central Sulawesi and the Sunda Strait have highlighted the need 
for a non-techtonic tsunami monitoring system to help reduce the impact of such events in 
the future.

For the assessment of regional early warning capacities, the AHA Centre provided valuable 
insights and information to support the assessment.  Extremely limited stakeholder engagement 
from other regional stakeholders was observed. As a result, the regional assessment results 
have a very low analysis confidence rating, necessitating further engagement with regional 
stakeholders.
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Regional Level
Progress Towards Advanced Capacity Development

Not all checklist components were relevant to the regional-level assessment of EWS capacity and, 
therefore, a simplified set of criteria were used to assess regional capacity. A detailed breakdown 
of the regional-level assessment can be found in Appendix C.

Regional Legislative Framework 

ASEAN Socio-Cultural Community Blueprint 2025112 – Guides the development of sustainable 
and resilient communities across the ASEAN region. 

ASEAN Agreement on Disaster Management and Emergency Response (AADMER) – 
Legally-binding regional agreement, ratified by all ASEAN Member States, detailing the shared 
commitment to disaster risk reduction and resilience building. The agreement’s strategic 
components include risk assessment, early warning, and monitoring, as well as other strategic 
elements. 

ASEAN Vision 2025 on Disaster Management – Details the longer-term vision for regional 
disaster management cooperation. 

ASEAN Declaration on Strengthening of Adaptation to Drought113 – Supports enhanced 
collaboration between regional stakeholders to reduce drought impacts. 

ASEAN Regional Framework on Protection, Gender, and Inclusion in Disaster Management 
(2021-2025)114 – Conveys the common regional vision for the promotion of protection, gender, 
and inclusion considerations in disaster management. 

Key Regional Early Warning Stakeholders 

ASEAN Secretariat115 – Oversees the day-to-day work of ASEAN.

Disaster Management and Humanitarian Assistance (DMHA) Division of the Secretariat116 – 
Mandated to deliver strategic-level coordination for hazard response and recover efforts across 
ASEAN. 

ASEAN Committee on Disaster Management (ACDM)117 – Responsible for overseeing the 
implementation of ASEAN Agreement on Disaster Management and Emergency Response 
(AADMER) and its Work Programs. 

ACDM Working Group on Prevention and Mitigation (WG-P&G)118 – Working group for the 
fulfillment of the AADMER Work Programme 2021-2025 Priority Program 1 on Risk Assessment 
and Monitoring, and Priority Program 2 on Prevention and Mitigation.
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ASEAN Coordinating Centre for Humanitarian Assistance on Disaster Management (AHA 
Centre)119 – Established to undertake regional disaster monitoring, preparedness and response, 
and capacity building, as well as to provide coordination during response. The AHA Centre 
maintains the regional custom version of DisasterAWARE, DMRS, for effective regional hazard 
monitoring and decision support. 

ASEAN Earthquake Information Centre (AEIC)120 – Managed by Indonesia’s BMKG, AEIC 
provides early dissemination of information on large magnitude earthquakes occurring in the 
territories of ASEAN countries and provides scientific and technical training for the ASEAN 
Member States’ seismologists.121

ASEAN Specialized Meteorological Center (ASMC)122—Supports the region’s National 
Meteorological Services (NMS) by undertaking research and development to improve scientific 
understanding and prediction of weather and climate systems of significance to the region. ASMC 
also serves as the ASEAN regional center for monitoring and assessment of land/forest fires and 
haze, including provision of early warning for transboundary haze, as well as conducts regional 
capability development programs to enable ASEAN NMS to leverage advances in science and 
technology to support important economic sectors.

The Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning and 
Mitigation System (IOTWMS) & Pacific Tsunami Warning and Mitigation System (PTWS)123—
Part of the United Nations Educational, Scientific and Cultural Organization (UNESCO) 
Intergovernmental Oceanographic Commission (IOC) Tsunami Program, IOTWMS and PTWS 
supports Indonesia, Singapore, Thailand, and Viet Nam (along with other IOC ASEAN Member 
States) in assessing tsunami risk, implementing tsunami EWS.

Regional Integrated Multi-Hazard Early Warning System for Africa and Asia (RIMES)124.—An 
intergovernmental institution owned and managed by its ASEAN Member States, for building 
capacities in the generation and application of user-relevant early warning.

Regional Level
Progress Towards Advanced Capacity Development
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APPENDIX B:  
STAKEHOLDER ENGAGEMENT LIST

Name Designation Country Organization

Siti Joriahati Johari Disaster Management Officer Brunei  
Darussalam

National Disaster Management 
Centre (NDMC)

Hazimah Hamdani Disaster Management Officer Brunei  
Darussalam

National Disaster Management 
Centre (NDMC)

Muhammad Sahdan 
Abdullah Sungkai

Operation Officer, 
Operational Department

Brunei  
Darussalam

National Disaster Management 
Centre (NDMC)

Abu Mansor Al-Maturidi 
Bin Haji Zabandi IT Technician, IT Unit Brunei  

Darussalam
National Disaster Management 
Centre (NDMC)

Siti Joriahati Johari Disaster Management Officer Brunei  
Darussalam

National Disaster Management 
Centre (NDMC)

Afiq Aiman bin Jaya Geologist Brunei  
Darussalam

Geotechnical & Geological 
Section, Department of 
Technical Services, Public Works 
Department

Muhammad Asri Akmal 
bin Haji Suhip Geologist Brunei  

Darussalam

Department of Technical 
Services (DTS), Public Works 
Department, Ministry of  
Development

Farahanah binti Haji 
Abd Wahab Executive Engineer Brunei  

Darussalam

Department of Drainage and 
Sewerage (DDS), Public Works 
Department, Ministry of  
Development (PWD)

Marzeti binti Haji 
Mahadi Meteorological Officer Brunei  

Darussalam
Brunei Darussalam  
Meteorological Department

Shahrin Jawie Acting Director Brunei  
Darussalam

National Disaster Management 
Centre

Soem Pisey
Director of Disaster 
Information Management 
Department

Cambodia National Committee for Disaster 
Management (NCDM)

Sam Poeu
Deputy-Director of Disaster 
Information Management 
Department

Cambodia National Committee for Disaster 
Management (NCDM)

Thearith Thivuth
Bureau Chief of Information 
Technology, Disaster 
Information Management 
Department

Cambodia National Committee for Disaster 
Management (NCDM)

H.E. Prak Kimhong Deputy Secretary-General Cambodia National Committee for Disaster 
Management (NCDM)

Clare Conan Country Director Cambodia World Food Programme (WFP)

Chanmoniroth Iv Programme Policy Officer-
EPR Cambodia World Food Programme (WFP)

Jan Ciupa Cambodia Desk Officer Cambodia People in Need (PIN)

Ms. Linda Lestari Associate Planner, 
Directorate of Early Warning, Indonesia

Badan Nasional 
Penanggulangan Bencana 
(BNPB)
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Name Designation Country Organization

Dr. Raditya Jati Deputy Minister of System 
and Strategy Indonesia

Badan Nasional 
Penanggulangan Bencana 
(BNPB)

Bambang Surya Putra Head of Emergency 
Operations Centre Indonesia

Badan Nasional 
Penanggulangan Bencana 
(BNPB)

Jarot Widoyoko DG for Water Resource 
Management Indonesia Ministry of Public Works and 

Public Housing

Devy Kamil Syahbana
Head of Eastern Indonesia 
Volcanic Disaster Mitigation 
Group

Indonesia
Ministry of Energy and 
Mineral Resources Center for 
Volcanology and Geological 
Hazard Mitigation

Dr. Ida Pramuwardani - Indonesia Meteorology, Climatology, and 
Geophysics Agency (BMKG)

Dr. Agie Wandala Putra - Indonesia Meteorology, Climatology, and 
Geophysics Agency (BMKG)

Dr. Supari Coordinator Indonesia Meteorology, Climatology, and 
Geophysics Agency (BMKG)

Adi Ripaldi Sub Coordinator Indonesia Meteorology, Climatology, and 
Geophysics Agency (BMKG)

Ir. R. Basar Manullang, 
M.M.

Directorate of Forest and 
Land Fire Control Indonesia

Ministry of Environment and 
Forestry (for MHEWS related to 
Wildfire)

Bayu Pranata Climate Early Warning 
Division Indonesia Meteorology, Climatology, and 

Geophysics Agency (BMKG)

Stella Mariska Yuncie Disaster Analyst Indonesia
Badan Nasional 
Penanggulangan Bencana 
(BNPB)

Phonesavanh 
Saysompheng 

Director of Disaster 
Prevention Division Lao PDR National Disaster Management 

Office (NDMO)

Phonethavy 
Thammavongso 

Technical Officer of Disaster 
Prevention Division Lao PDR National Disaster Management 

Office (NDMO)

Vilaykham Lathsaarth Deputy Director of Disaster 
Control and Recovery Division Lao PDR National Disaster Management 

Office (NDMO)

Soupha 
Phommavanhthong 

Deputy Director of DCR 
Division Lao PDR National Disaster Management 

Office (NDMO)

Sombath 
Douangsavanh

Deputy Director of Disaster 
Preparedness and Response 
Division

Lao PDR National Disaster Management 
Office (NDMO)

Ms. Akhom 
Thamalangsy Officer Lao PDR Department of Meteorology and 

Hydrology (DMH)

Ms. Phetsamone Sone Deputy Head of LSB Lao PDR Lao Statistics Bureau

Mr. Latsamee 
Panyathong Deputy Chief Division Lao PDR Lao Statistics Bureau

Mr. Phinthong 
Phoommalath Senior Officer Lao PDR Lao Statistics Bureau

(Appendix B: Stakeholder Engagement List Continued...)
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Name Designation Country Organization

Nazaruddin bin Sharaai Director of National Disaster 
Command Centre Malaysia National Disaster Management 

Agency (NADMA)

Li Ze Hui Deputy Director General 
(Operational) Malaysia Malaysian Meteorological 

Department

Ir. Dr. Salwa binti Ramly Senior Principal Assistant 
Director Malaysia Department of Irrigation and 

Drainage 

Syed bin Omar Geologist Malaysia Minerals and Geoscience 
Department 

Mrs. Zurriyati Information required Malaysia National Disaster Management 
Agency (NADMA)

Dr. Min Thein  Deputy Director General Myanmar Department of Disaster 
Management (DDM)

Mr. Win Htein Kyaw Director Myanmar Department of Disaster 
Management (DDM)

Thiri Maung Director Myanmar Department of Disaster 
Management (DDM)

Tin Mar Htay Assistant Director Myanmar Department of Disaster 
Management (DDM)

Than Naing Soe Deputy Director Myanmar Department of Disaster 
Management (DDM)

Dr. Tin Mar Htay Deputy Director, 
Meteorological Matters Myanmar Department of Meteorology and 

Hydrology (DMH)

Kyaw Kyaw Lin Deputy Director, Hydrological 
Matters Myanmar Department of Meteorology and 

Hydrology (DMH)

Dr. Yin Myo Min Htwe Deputy Director, Earthquake 
Matters Myanmar Department of Meteorology and 

Hydrology (DMH)

Zin Min Tun Information required Myanmar
Myanmar Information 
Management Unit (MIMU) 
UNDP

Paolo Jonas Alan Information Systems Analyst 
II Philippines Office of Civil Defense (OCD)

Deniece Krizia 
Ballesteros Manding Civil Defense Officer III Philippines NDRRM Operations Center, 

Office of Civil Defense (OCD)

Sec Renato U Solidum Jr Secretary Philippines Department of Science and 
Technology (DOST)

Bhernard Bhe Escala Civil Defense Officer II, 
Philippines Philippines Office of Civil Defense (OCD)

Vicente Malano Administrator Philippines
Philippine Atmospheric, 
Geophysical and Astronomical 
Services Administration 
(PAGASA)

Dr. Esperanza O. 
Cayanan Civil Defense Officer II Philippines

Philippine Atmospheric, 
Geophysical and Astronomical 
Services Administration 
(PAGASA)

(Appendix B: Stakeholder Engagement List Continued...)
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Name Designation Country Organization

Teresito Bacolcol Officer in Charge Philippines
Philippine Institute of 
Volcanology and Seismology 
(Phivolcs)

Roy Albert Kaimo Project Chief Technical 
Specialist Philippines

Philippine Institute of 
Volcanology and Seismology 
(Phivolcs)

Pauline Pagaduan Project Technical Senior 
Specialist Philippines

Philippine Institute of 
Volcanology and Seismology 
(Phivolcs)

Antonia Yulo-Loyzaga Secretary Philippines Department of Environment 
and Natural

Robert E A Borje Secretary Philippines Climate Change Commission

Joel Joseph S Marciano 
Jr Director General Philippines Philippine Space Agency

Lorenzo A. Moron Assistant Weather Services 
Chief Philippines

Philippine Atmospheric, 
Geophysical and Astronomical 
Services 

Roy Albert Kaimo Project Chief Technical 
Specialist Philippines

Philippine Institute of 
Volcanology & Seismology - 
Dynaslope Project

Ariel C. Blanco Director, Space Information 
Infrastructure Bureau Philippines Philippine Space Agency

Roel M. de la Cruz Philippines Philippine Space Agency

Kenneth Menor Civil Defense Officer III Philippines Office of Civil Defense (OCD)

Atty. Analiza Rebuelta-
Teh

Undersecretary for Finance, 
Information Systems, and 
Climate Change

Philippines Department of Environment 
and Natural Resources

Bernard Punzalan II International Science 
Relations Officer III Philippines

Philippine Atmospheric, 
Geophysical and Astronomical 
Services Administration 
(PAGASA)

Sophia A. Manzano Development Management 
Officer II Philippines Climate Change Commission

Edrick Lim SSO International Relations Singapore Singapore Civil Defense Force 
(SCDF)

Zulkifli Bin Abdullah SSO Regulatory & Compliance 
Informatics Singapore

Technology Department, 
Singapore Civil Defense Force 
(SCDF)

Liu Yongqiang Head Plans Singapore Changi Regional HADR 
Coordination Centre (RHCC)

Goh Wee Poh
Forecast Operations 
Department, Weather 
Services Division

Singapore Meteorological Service 
Singapore (MSS)

Wee Leng TAN Research Scientist  Singapore Meteorological Service 
Singapore (MSS)

Public contact Public contact Singapore Institute of Catastrophe Risk 
Management (ICRM)

(Appendix B: Stakeholder Engagement List Continued...)
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Name Designation Country Organization

Public contact Public contact Singapore Earth Observatory of Singapore 
(EOS)

Eugene Chong Senior Meteorologist Singapore ASEAN Specialised 
Meteorological Centre

Matthew Goh SSO Operations Development Singapore Singapore Civil Defense Force 
(SCDF)

Chatchadaporn 
Boonpiranat Deputy Director-General Thailand

Department of Disaster 
Prevention and Mitigation 
(DDPM)

Air Chief Marshal 
Somnuk Sawattuek

Specialist in communication 
and information for early 
warning

Thailand
Department of Disaster 
Prevention and Mitigation 
(DDPM)

Saharat 
Wongsakulwiwat 

Director of Research and 
International Cooperation 
Bureau

Thailand
Department of Disaster 
Prevention and Mitigation 
(DDPM)

Sujinphorn Panukan Plan and Policy Analyst, 
Senior Professional Level Thailand

Department of Disaster 
Prevention and Mitigation 
(DDPM)

Phisut Wannachatrasiri Plan and Policy Analyst, 
Senior Professional Level Thailand

Department of Disaster 
Prevention and Mitigation 
(DDPM)

Mr.Prasarn Sangwaldej Director of the Earthquake 
Surveillance Division Thailand Thai Meteorological Department 

(TMD)

Thinnakorn Thathong Inspector General / Senior 
Specialist Thailand Department of Mineral 

Resources 

Thanyathorn Thonrat
Director of Information and 
Communication Technology 
Center

Thailand Department of Mineral 
Resources

Bùi Quang Huy
Deputy Director, Disaster 
Management Policy, and 
Technology Center

Viet Nam
Vietnam Disaster and Dyke 
Management Authority 
(VDDMA)

Trần Trung Kiên

Official, Department of 
Remote Sensing Technology 
and Disaster Simulation, 
Disaster Management Policy, 
and Technology Center

Viet Nam
Vietnam Disaster and Dyke 
Management Authority 
(VDDMA)

Nguyễn Minh Thái 
Official, Department of 
Science, Technology, and 
International Cooperation

Viet Nam
Vietnam Disaster and Dyke 
Management Authority 
(VDDMA)

Sithu Pe Thein Director Of Operations Regional
ASEAN Coordinating Centre 
for Humanitarian Assistance 
on disaster management (AHA 
Centre)

Lawrence Dimailig ADR of Disaster Monitoring 
Unit Regional

ASEAN Coordinating Centre 
for Humanitarian Assistance 
on disaster management (AHA 
Centre)

Dr. Thea Turkington Information required Regional ASEAN Specialised 
Meteorological Centre (ASMC)

Eugene Chong Senior Meteorologist Regional ASEAN Specialised 
Meteorological Centre (ASMC)

(Appendix B: Stakeholder Engagement List Continued...)
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(Appendix B: Stakeholder Engagement List Continued...)

Name Designation Country Organization

 Public Contact   Regional ASEAN Earthquake Information 
Center - BMKG

Mr. Sopheak Information Required Regional Mekong River Commission 
(MRC) 

Public Contact Regional
Regional Integrated Multi-
Hazard Early Warning System 
for Africa and Asia (RIMES) 

Public Contact Regional
The Intergovernmental 
Coordination Group for the 
Pacific Tsunami Warning and 
Mitigation System (ICG/PTWS)

Sadhu Zukhruf 
Janottama

Disaster Monitoring and 
Analysis Officer Regional

ASEAN Coordinating Centre 
for Humanitarian Assistance 
on disaster management (AHA 
Centre)
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APPENDIX C: RAW DATA SCORE SHEETS
Brunei
Summary

Thematic Area Original Desk Study Score Revised Score Based on FGD Final Score
A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 5.0 3.0 3.0
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 4.7 1.5 1.5
A.3 Are roles and responsibilities of stakeholders identified? 5.0 4.0 4.0
A.4 Is risk information consolidated? 4.5 2.3 2.3
A.5 Is risk information properly incorporated into the early warning system? 5.0 1.0 1.0

Thematic Area Score 4.8 2.4 2.4

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 5.0 4.7 2.7
B.2 Are there forecasting and warning services in place? 5.0 4.9 3.5
B.3 Are there institutional mechanisms in place? 5.0 5.0 2.8

Thematic Area Score 5.0 4.9 3.0

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 5.0 5.0 3.4
C.2 Are communication systems and equipment in place and operational? 4.4 4.3 2.5
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 5.0 3.7 1.5

Thematic Area Score 4.8 4.3 2.5

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 5.0 5.0 2.0
D.2 Are public awareness and education campaigns conducted? 5.0 5.0 2.0
D.3 Is public awareness and response tested and evaluated? 5.0 5.0 2.0

Thematic Area Score 5.0 5.0 2.0
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Brunei
(Appendix C: Raw Data Score Sheets Continued...)

Disaster Risk Knowledge

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score
Final Score

BR1 BR2 BR3 BR4 BR5
A.1 Are key hazards and related threats identified? 5.0 - - - 3.5 5.0 4.3 3.0 3.0

A.1.A

Characteristics of key hazards (e.g., geographical extent, 
magnitude, intensity, disease transmissibility, frequency, 
probability), including possible cascading  hazardous  events,  
are  analyzed,  historical  data  evaluated,  and  potential  future  
risks  assessed

5 - - - 3 5 4.0 3 3

A.1.2
Hazard maps (dynamic and multi-hazard, when possible) are 
developed that identify the geographical areas/people that 
could be affected by hazards

5 - - - 4 5 4.5 3 3

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 4.7 2.0 5.0 4.0 2.7 3.7 3.3 1.5 1.5

A.2.1

Assessment and quantification of exposed people, services 
(e.g., hospitals) and critical infrastructure (e.g., electricity 
and water works, quality of building stock)  conducted  and  
mapped  for  all  relevant  hazards,  as  well  as  of  any  com-
pounding  risks,  at local level in both rural and urban areas 
and coastlines

5 - - - 2 4 3.0 2 2

A.2.2
Impacts  to  critical  infrastructure  and  secondary  risks associ-
ated with these impacts are evaluated, and  risk  management  
solutions  considered  to  increase resilience

5 - - - - 1 1

A.2.3
Vulnerability factors such as gender, disability, access to 
infrastructure, economic diversity, societal inequalities, and 
environmental sensitivities considered

3 - - - 2 3 2.5 1 1

A.2.4 Vulnerabilities of key economic sectors at national to local 
levels assessed 5 - - - - - - 3 3

A.2.5 Historical and indigenous knowledge integrated into risk 
assessments 5 - - - 4 4 4.0 - -

A.2.6 Activities that increase or compound risks (e.g., urbanization 
and land use) identified and evaluated 5 - - - - - - 1 1

A.2.7

Risk assessment results integrated into local risk management 
plans and warning messages in a clear and easy-to-under-
stand language with attention to how different people assess 
information

- 2 5 4 3.7 1 1

A.2.8 Legislation and cultural norms assessed to identify gaps that 
may increase vulnerability - - - - - - -

A.3 Are roles and responsibilities of stakeholders identified? 5.0 - - - 2.0 3.0 2.5 4.0 4.0

A.3.1
Key national government agencies involved in risk assessments 
(including hazard, vulnerability, and capacity assessments) are 
identified and roles defined

5 - - - - - - 5 5

A.3.2
Legislation or government policy mandating the preparation 
of hazard, vulnerability and capacity assessments for all areas 
are in place

5 - - - - - - 5 5

A.3.3

Responsibility for coordinating hazard identification and risk 
information (exposure, social and physical vulnerability, and 
capacity) assigned to one national organization with a view 
to consolidating approaches and monitoring linkages and 
cascading impacts

5 - - - - - - 5 5

A.3.4 Process developed for scientific and technical experts to assess 
and review the accuracy of risk data and information 5 - - - 2 3 2.5 3 3

A.3.5

Process developed to actively engage rural and urban 
communities in local hazard and risk assessments taking into 
consideration the needs of all people (women, children, older 
people, people with disabilities, etc.)

5 - - - - - - 2 2

A.4 Is risk information consolidated? 4.5 1.0 4.0 4.0 2.5 4.0 3.0 2.3 2.3

A.4.1
Central standardized repository (including but not limited to a 
Geographic Information System) established to store all event/
disaster and risk information

5 - - - - - - 2 2

A.4.2

National standards (where possible, following international 
standards) established for the systematic collection, sharing 
and assessment of risk information and data related to hazards, 
exposures, vulnerabilities, and capacities

5 - - - 1 4 2.5 2 2

A.4.3 Standardized vulnerability data and information disaggregated 
by sex, age, and disability 3 1 4 4 4 4 3.4 3 3

A.4.4

Process established to maintain, regularly review, and update 
risk data, including information on any new or emerging 
vulnerabilities and hazards, with roles and responsibilities of 
stakeholders identified along with appropriate funding

5 - - - - - - 2 2

A.5  Is risk information properly incorporated into the early warning system? 5.0 - - - 1.0 4.0 2.5 1.0 1.0

A.5.1 Information on the geographical extent of hazards used to 
define safe areas and evacuation zones 5 - - - - - - 1 1

A.5.2
Risk information on vulnerable groups (hazard, exposure, dif-
ferential vulnerability) used to identify and define evacuation 
routes and location of temporary shelters

5 - - - - - - - -

A.5.3
Risk information on different types of assets reviewed to 
outline procedures to minimize damage or loss of such assets 
once a warning is issued

5 - - - 1 4 2.5 - -

A.5.4

Process established for continuous update on new or emerging 
risks (e.g., due to urban expansion or establishment of new 
settlements) and potential changes to some hazards (due to 
changes in land use) to update safe areas, evacuation zones 
and shelters

- - - - - - - 1 1
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Hazard Detection, Monitoring, Analysis, and Forecasting

(Appendix C: Raw Data Score Sheets Continued...)
Brunei

No. Sub-Element Desk Study Score
Stakeholder Inputs SH Score 

Average

Post-FGD 
Adjusted 

Score

Final 
ScoreBR1 BR2 BR3 BR4 BR5

B.1 Are there monitoring systems in place? 5.0 - - - 1.3 3.8 2.5 4.7 2.7

B.1.1 Monitoring network established that monitors hazards that 
impact the country 5 - - - 1 4 2.5 3 3

B.1.2 Measurement parameters and specifications documented 
for each relevant hazard 5 - - - - - - 5 -

B.1.3
Technical equipment, suited to local conditions and 
circumstances, in place and personnel trained in its use and 
maintenance

5 - - - 1 4 2.5 5 3

B.1.4 Monitoring data received, processed and available in an 
interoperable format in real time or near real time 5 - - - 2 4 3.0 5 2

B.1.5
Monitoring data and metadata routinely curated with quality 
controls, archived and accessible for verification, research 
purposes and other applications

5 - - - - - - 5 -

B.1.6
Monitoring hardware and software maintenance conducted 
routinely, and costs and resources considered from the be-
ginning to ensure optimal operation of the system over time

5 - - - 1 3 2.0 5 -

B.1.7
The system is able to combine and benefit from new and 
older technology allowing for exchange of data among 
countries with different technical capabilities

5 - - - - - - 5 -

B.2 Are there forecasting and warning services in place? 5.0 3.0 4.0 4.0 1.8 3.5 2.9 4.9 3.5

B.2.1

Data analysis and processing, modelling, prediction, and 
warning products generated based on accepted scientific 
and technical methodologies and disseminated within 
international standards and protocols

5 3 4 4 1 3 3.0 4 3

B.2.2
New data analysis and processing, modelling, prediction, 
and warning products can be integrated easily in the system 
as science and technology evolve

5 - - - - - - 5 -

B.2.3
Warning centers are operational at all times (24 hours/day, 
seven days/week) and staffed by trained personnel following 
appropriate national and international standards

5 - - - 2 3 2.5 5 4

B.2.4

Warning messages are clear, consistent and include risk and 
impact information and are designed with consideration 
for linking threat levels to emergency preparedness and 
response actions

5 - - - - - - 5 3

B.2.5 Software and data analysis for the received data updated 
periodically and to high security standards 5 - - - - - - 5 -

B.2.6
The state of the monitoring and data analysis systems 
continuously monitored for any data gaps, connection issues 
or processing issues

- - - - - - - - -

B.2.7 Warnings generated and disseminated in an efficient and 
timely manner for each type of hazard 5 - - - 3 4 3.5 5 4

B.2.8 Warning system(s) subjected to regular system-wide tests 
and exercises 5 - - - 1 4 2.5 5 -

B.3 Are there institutional mechanisms in place? 5.0 - - - 2.3 4.0 3.2 5.0 2.8

B.3.1 Plans and documents for monitoring networks available and 
agreed upon with experts and relevant authorities 5 - - - 2 4 3.0 5 3

B.3.2

Agreements and interagency protocols established within 
country for exchange of monitoring systems data and 
baseline data needed for certain data products (e.g., bathy-
metric, and topographic data for tsunami modelling)

5 - - - - - - 5 2

B.3.3

Agreements and interagency protocols established to 
ensure consistency of warning language and communication 
responsibilities where different hazards are handled by 
different agencies

5 - - - - - - 5 2

B.3.4
A multi-hazard coordination strategy established to obtain 
mutual efficiencies and effectiveness among different 
warning systems

5 - - - - - - 5 2

B.3.5
Warning system partners, including local authorities and the 
media, are aware of and respect which organizations are 
responsible for generation and issuance of warnings

5 - - - 4 4 4.0 5 -

B.3.6

Cross-border exchange of warnings and observation 
data realized through bilateral/ multilateral agreements, 
especially for concerns such as tropical cyclones, floods, 
diseases, shared basins, data exchange, and technical 
capacity-building

5 - - - 1 4 2.5 5 5
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No. Sub-Element Desk Study Score
Stakeholder Inputs SH Score 

Average

Post-FGD 
Adjusted 

Score

Final 
ScoreBR1 BR2 BR3 BR4 BR5

B.1 Are there monitoring systems in place? 5.0 - - - 1.3 3.8 2.5 4.7 2.7

B.1.1 Monitoring network established that monitors hazards that 
impact the country 5 - - - 1 4 2.5 3 3

B.1.2 Measurement parameters and specifications documented 
for each relevant hazard 5 - - - - - - 5 -

B.1.3
Technical equipment, suited to local conditions and 
circumstances, in place and personnel trained in its use and 
maintenance

5 - - - 1 4 2.5 5 3

B.1.4 Monitoring data received, processed and available in an 
interoperable format in real time or near real time 5 - - - 2 4 3.0 5 2

B.1.5
Monitoring data and metadata routinely curated with quality 
controls, archived and accessible for verification, research 
purposes and other applications

5 - - - - - - 5 -

B.1.6
Monitoring hardware and software maintenance conducted 
routinely, and costs and resources considered from the be-
ginning to ensure optimal operation of the system over time

5 - - - 1 3 2.0 5 -

B.1.7
The system is able to combine and benefit from new and 
older technology allowing for exchange of data among 
countries with different technical capabilities

5 - - - - - - 5 -

B.2 Are there forecasting and warning services in place? 5.0 3.0 4.0 4.0 1.8 3.5 2.9 4.9 3.5

B.2.1

Data analysis and processing, modelling, prediction, and 
warning products generated based on accepted scientific 
and technical methodologies and disseminated within 
international standards and protocols

5 3 4 4 1 3 3.0 4 3

B.2.2
New data analysis and processing, modelling, prediction, 
and warning products can be integrated easily in the system 
as science and technology evolve

5 - - - - - - 5 -

B.2.3
Warning centers are operational at all times (24 hours/day, 
seven days/week) and staffed by trained personnel following 
appropriate national and international standards

5 - - - 2 3 2.5 5 4

B.2.4

Warning messages are clear, consistent and include risk and 
impact information and are designed with consideration 
for linking threat levels to emergency preparedness and 
response actions

5 - - - - - - 5 3

B.2.5 Software and data analysis for the received data updated 
periodically and to high security standards 5 - - - - - - 5 -

B.2.6
The state of the monitoring and data analysis systems 
continuously monitored for any data gaps, connection issues 
or processing issues

- - - - - - - - -

B.2.7 Warnings generated and disseminated in an efficient and 
timely manner for each type of hazard 5 - - - 3 4 3.5 5 4

B.2.8 Warning system(s) subjected to regular system-wide tests 
and exercises 5 - - - 1 4 2.5 5 -

B.3 Are there institutional mechanisms in place? 5.0 - - - 2.3 4.0 3.2 5.0 2.8

B.3.1 Plans and documents for monitoring networks available and 
agreed upon with experts and relevant authorities 5 - - - 2 4 3.0 5 3

B.3.2

Agreements and interagency protocols established within 
country for exchange of monitoring systems data and 
baseline data needed for certain data products (e.g., bathy-
metric, and topographic data for tsunami modelling)

5 - - - - - - 5 2

B.3.3

Agreements and interagency protocols established to 
ensure consistency of warning language and communication 
responsibilities where different hazards are handled by 
different agencies

5 - - - - - - 5 2

B.3.4
A multi-hazard coordination strategy established to obtain 
mutual efficiencies and effectiveness among different 
warning systems

5 - - - - - - 5 2

B.3.5
Warning system partners, including local authorities and the 
media, are aware of and respect which organizations are 
responsible for generation and issuance of warnings

5 - - - 4 4 4.0 5 -

B.3.6

Cross-border exchange of warnings and observation 
data realized through bilateral/ multilateral agreements, 
especially for concerns such as tropical cyclones, floods, 
diseases, shared basins, data exchange, and technical 
capacity-building

5 - - - 1 4 2.5 5 5
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs
SH Score 
Average

Post-
FGD 

Adjusted 
Score

Final 
ScoreBR1 BR2 BR3 BR4 BR5

D.1 Are disaster preparedness measures, including response plans, developed and operational? 5.0 2.0 3.0 4.0 2.8 4.0 2.6 5.0 2.0

D.1.1
Disaster preparedness, including plans or standard operating procedures, developed in a par-
ticipatory manner, disseminated to the community, practiced, and underpinned by legislation 
where appropriate

5 - - - 3 4 3.5 5 3

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account 
for the needs of people with different degrees of vulnerability 5 - - - - - - 5 1

D.1.3
Multi-hazard risk assessments utilized to develop and design evacuation strategies (evacuation 
routes, demarcation of safe areas and location of temporary shelters, use of vertical evacua-
tion if needed)

5 - - - 3 - 3.0 5 1

D.1.4 Community’s ability to communicate in response to early warnings assessed 5 2 3 4 4 - 3.3 5 -

D.1.5 Contingency planning developed in a scenario-based manner following forecasts or likely sce-
narios across different timescales and informed by climate projections and scientific research - 2 3 - - - 2.5 - -

D.1.6 Early action and response options across time and geographical scales are linked to the 
provision of funding to support them - 2 3 - - - 2.5 - -

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading 
hazard events 5 - - - - - - 5 -

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and 
health services that need to be ready to respond to events promptly 5 - - - - - - 5 -

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, firefight-
ers, volunteers, health services) who disseminate warnings to the public and decide public 
measures, including issuing orders for evacuation or sheltering in place

5 - - - 1 - 1.0 5 3

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemi-
nation processes, preparedness, and response to warning 5 - - - - - - 5 -

D.2 Are public awareness and education campaigns conducted? 5.0 1.0 5.0 4.0 1.3 3.7 2.7 5.0 2.0

D.2.1
Ongoing public awareness and education programmes on hazards that could impact the popu-
lation, vulnerabilities, exposure and how to reduce disaster impacts built into school curricula 
from primary through university

- 1 5 4 1 4 3.0 - 2

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard signals 
and disease signs and symptoms in order to contribute to community surveillance and to 
allow and promote robust no-regret response measures

5 - - - 1 4 2.5 5 2

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how 
to respond 5 - - - - - - 5 2

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, 
alter-native media) to improve public awareness 5 - - - 2 3 2.5 5 3

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups 
(e.g., women, children, older people, and people with disabilities) 5 - - - - 5 1

D.3 Is public awareness and response tested and evaluated? 5.0 1.0 4.0 4.0 4.0 4.0 3.4 5.0 2.0

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorpo-
rated into preparedness and response plans and into capacity-building strategies 5 1 4 4 4 4 3.4 5 2

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required 5 - - - - - - 5 -
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Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 2.5 3.0 3.0
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 3.0 3.1 3.1
A.3 Are roles and responsibilities of stakeholders identified? 4.0 3.8 3.8
A.4 Is risk information consolidated? 2.0 3.3 3.3
A.5 Is risk information properly incorporated into the early warning system? - 3.0 3.0

Thematic Area Score 2.9 3.2 3.2

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 4.3 3.8 3.8
B.2 Are there forecasting and warning services in place? 4.2 3.5 3.5
B.3 Are there institutional mechanisms in place? 4.3 3.5 3.5

Thematic Area Score 4.3 3.6 3.6

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 4.0 2.8 2.8
C.2 Are communication systems and equipment in place and operational? 4.3 3.1 3.1
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 4.0 3.7 3.7

Thematic Area Score 4.1 3.2 3.2

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 3.3 3.3 3.3
D.2 Are public awareness and education campaigns conducted? 3.8 3.6 3.6
D.3 Is public awareness and response tested and evaluated? 3.0 3.0 3.0

Thematic Area Score 3.4 3.3 3.3
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Disaster Risk Knowledge
No. Sub-Element Desk Study 

Score
Stakeholder Inputs SH Score 

Average
Post-FGD Ad-
justed Score

Final 
ScoreCA1 CA2

A.1 Are key hazards and related threats identified? 2.5 5.0 FALSE 5.0 3.0 3.0

A.1.A
Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, disease 
transmissibility, frequency, probability), including possible cascading  hazardous  events,  are  
analyzed,  historical  data  evaluated,  and  potential  future  risks  assessed

3 - 3.0 3

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that identify the 
geographical areas/people that could be affected by hazards 2 5 5.0 3.0 3

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 3.0 4.3 2.5 3.7 3.1 3.1

A.2.1

Assessment and quantification of exposed people, services (e.g., hospitals) and critical 
infrastructure (e.g., electricity and water works, quality of building stock)  conducted  and  
mapped  for  all  relevant  hazards,  as  well  as  of  any  compounding  risks,  at local level in 
both rural and urban areas and coastlines

3 - 3.0 3

A.2.2 Impacts  to  critical  infrastructure  and  secondary  risks associated with these impacts are 
evaluated, and  risk  management  solutions  considered  to  increase resilience - - - 3.0 3

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic diversity, 
societal inequalities, and environmental sensitivities considered 3 5 3 4.0 3.0 3

A.2.4 Vulnerabilities of key economic sectors at national to local levels assessed 3 - - 3.0 3

A.2.5 Historical and indigenous knowledge integrated into risk assessments - 4 4.0 4.0 4

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) identified and 
evaluated - - - 3.0 3

A.2.7
Risk assessment results integrated into local risk management plans and warning messages 
in a clear and easy-to-understand language with attention to how different people assess 
information

- 4 2 3.0 3.0 3

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase vulnerability - - - - -

A.3 Are roles and responsibilities of stakeholders identified? 4.0 FALSE FALSE FALSE 3.8 3.8

A.3.1 Key national government agencies involved in risk assessments (including hazard, vulnerabili-
ty, and capacity assessments) are identified and roles defined 5 - 5.0 5

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerability and 
capacity assessments for all areas are in place 4 - 4.0 4

A.3.3
Responsibility for coordinating hazard identification and risk information (exposure, social 
and physical vulnerability, and capacity) assigned to one national organization with a view to 
consolidating approaches and monitoring linkages and cascading impacts

5 - 4.0 4

A.3.4 Process developed for scientific and technical experts to assess and review the accuracy of 
risk data and information 3 - 3.0 3

A.3.5
Process developed to actively engage rural and urban communities in local hazard and 
risk assessments taking into consideration the needs of all people (women, children, older 
people, people with disabilities, etc.)

3 - 3.0 3

A.4 Is risk information consolidated? 2.0 4.7 2.0 4.3 3.3 3.3

A.4.1 Central standardized repository (including but not limited to a Geographic Information 
System) established to store all event/disaster and risk information - - - 3.0 3

A.4.2
National standards (where possible, following international standards) established for the 
systematic collection, sharing and assessment of risk information and data related to hazards, 
exposures, vulnerabilities, and capacities

- 5 5.0 3.0 3

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and disability - 4 2 3.0 3.0 3

A.4.4
Process established to maintain, regularly review, and update risk data, including information 
on any new or emerging vulnerabilities and hazards, with roles and responsibilities of stake-
holders identified along with appropriate funding

2 5 5.0 4.0 4

A.5  Is risk information properly incorporated into the early warning system? FALSE 3.0 FALSE 3.0 3.0 3.0

A.5.1 Information on the geographical extent of hazards used to define safe areas and evacuation 
zones - - - 3.0 3

A.5.2 Risk information on vulnerable groups (hazard, exposure, differential vulnerability) used to 
identify and define evacuation routes and location of temporary shelters - - - 3.0 3

A.5.3 Risk information on different types of assets reviewed to outline procedures to minimize 
damage or loss of such assets once a warning is issued - 3 3.0 3.0 3

A.5.4
Process established for continuous update on new or emerging risks (e.g., due to urban 
expansion or establishment of new settlements) and potential changes to some hazards (due 
to changes in land use) to update safe areas, evacuation zones and shelters

- - - 3.0 3
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Hazard Detection, Monitoring, Analysis, and Forecasting

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreCA1 CA2

B.1 Are there monitoring systems in place? 4.3 3.7 - 3.7 3.8 3.8

B.1.1 Monitoring network established that monitors hazards that impact the country 5 - 4.0 4

B.1.2 Measurement parameters and specifications documented for each relevant hazard - - - - -

B.1.3 Technical equipment, suited to local conditions and circumstances, in place and personnel trained 
in its use and maintenance 4 3 3.0 4.0 4

B.1.4 Monitoring data received, processed and available in an interoperable format in real time or near 
real time 4 - 4.0 4

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived and accessible for 
verification, research purposes and other applications - 4 4.0 3.0 3

B.1.6 Monitoring hardware and software maintenance conducted routinely, and costs and resources 
considered from the beginning to ensure optimal operation of the system over time - 4 4.0 4.0 4

B.1.7 The system is able to combine and benefit from new and older technology allowing for exchange of 
data among countries with different technical capabilities 4 - - -

B.2 Are there forecasting and warning services in place? 4.2 4.5 - 4.5 3.5 3.5

B.2.1
Data analysis and processing, modelling, prediction, and warning products generated based on 
accepted scientific and technical methodologies and disseminated within international standards 
and protocols

5 - 4.0 4

B.2.2 New data analysis and processing, modelling, prediction, and warning products can be integrated 
easily in the system as science and technology evolve 3 - 3.0 3

B.2.3 Warning centers are operational at all times (24 hours/day, seven days/week) and staffed by trained 
personnel following appropriate national and international standards 4 - 4.0 4

B.2.4 Warning messages are clear, consistent and include risk and impact information and are designed 
with consideration for linking threat levels to emergency preparedness and response actions 5 - 4.0 4

B.2.5 Software and data analysis for the received data updated periodically and to high security standards - - - 3.0 3

B.2.6 The state of the monitoring and data analysis systems continuously monitored for any data gaps, 
connection issues or processing issues - 4 4.0 3.0 3

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each type of hazard 4 - 4.0 4

B.2.8 Warning system(s) subjected to regular system-wide tests and exercises - 5 5.0 3.0 3

B.3 Are there institutional mechanisms in place? 4.3 - - - 3.5 3.5

B.3.1 Plans and documents for monitoring networks available and agreed upon with experts and relevant 
authorities 4 - 4.0 4

B.3.2
Agreements and interagency protocols established within country for exchange of monitoring sys-
tems data and baseline data needed for certain data products (e.g., bathymetric, and topographic 
data for tsunami modelling)

- - - 3.0 3

B.3.3 Agreements and interagency protocols established to ensure consistency of warning language and 
communication responsibilities where different hazards are handled by different agencies 4 - 2.0 2

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and effectiveness 
among different warning systems - - - 3.0 3

B.3.5 Warning system partners, including local authorities and the media, are aware of and respect which 
organizations are responsible for generation and issuance of warnings 5 - 5.0 5

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ multilateral 
agreements, especially for concerns such as tropical cyclones, floods, diseases, shared basins, data 
exchange, and technical capacity-building

- - 4.0 4
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreCA1 CA2

C.1 Are organizational and decision-making processes in place and operational? 4.0 3.5 1.8 2.1 2.8 2.8

C.1.1 Functions, roles, and responsibilities of each actor in the warning dissemination process enforced 
through government policy or legislation at all levels and included in the standard operating procedures 5 - 3.0 3

C.1.2 Warning communication strategies at the national, subnational, and local levels in place that ensure 
coordination across warning issuers and dissemination channels 4 - 2.0 2

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the media, and 
other stakeholders - 4 2 3.0 3.0 3

C.1.4 Professional and volunteer networks established to receive and disseminate warnings widely 3 3 2 2.5 3.0 3

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to correct potential 
failures in dissemination and communication 4 1 1.0 3.0 3

C.1.6 Mechanisms to update the information are in place and are resilient to the event 4 2 2.0 3.0 3

C.2 Are communication systems and equipment in place and operational? 4.3 2.6 2.3 2.5 3.1 3.1

C.2.1 Communication and dissemination systems tailored to the different needs of specific groups (urban and 
rural populations, women and men, older people and youth, people with disabilities, etc.) 4 2 2 2.0 3.0 3

C.2.2 Understanding of last-mile connectivity to know which population groups can be reached by different 
services, including mobile-cellular, satellite and radio services 4 - 3.0 3

C.2.3

Warning communication and dissemination systems reach the entire population, including seasonal 
populations and those in remote locations, through multiple communication channels (e.g., satellite 
and mobile-cellular networks, social media, flags, sirens, bells, public address systems, door-to-door 
visits, community meetings)

4 - 3.0 3

C.2.4 Communication strategies evaluated to ensure messages are reaching the population - 2 2 2.0 3.0 3

C.2.5 Agreements developed to utilize private sector resources where appropriate (e.g., mobile-cellular, 
satellite, television, radio broadcasting, amateur radio, social media) to disseminate warnings 5 - 4.0 4

C.2.6 Equipment maintained and upgraded to utilize new technologies (when appropriate) to ensure 
interoperability 4 3 3.0 3.0 3

C.2.7 Backup systems and processes in place in the event of failure - - - - -

C.2.8 Resilience of communication channels and early warning system hardware evaluated in advance to 
reduce the impact of events on the infrastructure - 4 3 3.5 3.0 3

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identify gaps and 
possible points of failure that may increase vulnerability 5 2 2 2.0 3.0 3

C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 4.0 5.0 2.0 3.5 3.7 3.7

C.3.1 Warning messages provide clear guidance to trigger reactions (e.g., evacuation) 4 - 4.0 4

C.3.2
In the case of events with a short timeframe for reaction (e.g., earthquake early warning), automated 
systems should be in place to mitigate impacts (e.g., automatic stop of transport, activation of red 
lights in tunnels, stopping elevators on the closest floor, opening of fire-truck gates, etc.)

- 5 2 3.5 - -

C.3.3
Early warnings should take into account the different risks and needs of subpopulations, including 
differential vulnerabilities (urban and rural, women and men, older people and youth, people with 
disabilities, etc.)

4 - 3.0 3

C.3.4 Public and other stakeholders are aware of which authorities issue the warnings and trust their 
message 4 - 4.0 4
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D.1 Are disaster preparedness measures, including response plans, developed and operational? 3.3 3.3 2.1 2.7 3.3 3.3

D.1.1
Disaster preparedness, including plans or standard operating procedures, developed in a participatory 
manner, disseminated to the community, practiced, and underpinned by legislation where appropri-
ate

3 3 3 3.0 3.0 3

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account for the 
needs of people with different degrees of vulnerability 3 - 3.0 3

D.1.3 Multi-hazard risk assessments utilized to develop and design evacuation strategies (evacuation routes, 
demarcation of safe areas and location of temporary shelters, use of vertical evacuation if needed) - 4 1 2.5 3.0 3

D.1.4 Community’s ability to communicate in response to early warnings assessed 3 2 2 2.0 3.0 3

D.1.5 Contingency planning developed in a scenario-based manner following forecasts or likely scenarios 
across different timescales and informed by climate projections and scientific research 3 3 3 3.0 3.0 3

D.1.6 Early action and response options across time and geographical scales are linked to the provision of 
funding to support them - - - 4.0 4

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading hazard 
events 4 5 2 3.5 4.0 4

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and health 
services that need to be ready to respond to events promptly 4 4 2 3.0 4.0 4

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, firefighters, volun-
teers, health services) who disseminate warnings to the public and decide public measures, including 
issuing orders for evacuation or sheltering in place

- - - 3.0 3

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemination 
processes, preparedness, and response to warning 3 2 2 2.0 3.0 3

D.2 Are public awareness and education campaigns conducted? 3.8 3.5 1.0 2.3 3.6 3.6

D.2.1
Ongoing public awareness and education pro-grammes on hazards that could impact the population, 
vulnerabilities, exposure and how to reduce disaster impacts built into school curricula from primary 
through university

3 3 1 2.0 3.0 3

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard signals and dis-
ease signs and symptoms in order to contribute to community surveillance and to allow and promote 
robust no-regret response measures

4 - 4.0 4

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how to 
respond 5 - 4.0 4

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, 
alter-native media) to improve public awareness 4 - 4.0 4

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups (e.g., 
women, children, older people, and people with disabilities) 3 4 1 2.5 3.0 3

D.3 Is public awareness and response tested and evaluated? 3.0 2.5 2.0 2.3 3.0 3.0

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorporated 
into preparedness and response plans and into capacity-building strategies 3 2 3 2.5 3.0 3

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required - 3 1 2.0 3.0 3
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Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 5.0 5.0 4.0
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.0 2.0 2.0
A.3 Are roles and responsibilities of stakeholders identified? 3.4 3.6 3.6
A.4 Is risk information consolidated? 4.3 4.3 3.8
A.5 Is risk information properly incorporated into the early warning system? 1.3 1.3 2.3

Thematic Area Score 3.2 3.2 3.1

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 4.1 4.0 3.7
B.2 Are there forecasting and warning services in place? 4.1 4.1 3.1
B.3 Are there institutional mechanisms in place? 4.5 4.5 3.7

Thematic Area Score 4.3 4.2 3.5

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 3.5 4.0 3.7
C.2 Are communication systems and equipment in place and operational? 2.1 2.6 2.7
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 2.0 2.0 1.5

Thematic Area Score 2.5 2.9 2.6

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 1.9 2.5 2.8
D.2 Are public awareness and education campaigns conducted? 2.8 2.8 3.2
D.3 Is public awareness and response tested and evaluated? 1.0 1.0 1.5

Thematic Area Score 1.9 2.1 2.5
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Disaster Risk Knowledge

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreIN1 IN2 IN3 IN4 IN5 IN6

A.1 Are key hazards and related threats identified? 5.0 3.0 3.0 5.0 4.0 4.0 3.0 3.7 5.0 4.0

A.1.A
Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, disease 
transmissibility, frequency, probability), including possible cascading  hazardous  
events,  are  analyzed,  historical  data  evaluated,  and  potential  future  risks  assessed

5 3 3 5 4 4 3 3.7 5 5

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that identify 
the geographical areas/people that could be affected by hazards 5 - 5 3

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.0 3.0 4.0 5.0 3.0 3.0 3.0 3.5 2.0 2.0

A.2.1

Assessment and quantification of exposed people, services (e.g., hospitals) and critical 
infrastructure (e.g., electricity and water works, quality of building stock)  conducted  
and  mapped  for  all  relevant  hazards,  as  well  as  of  any  compounding  risks,  at 
local level in both rural and urban areas and coastlines

3 - 3 3

A.2.2 Impacts  to  critical  infrastructure  and  secondary  risks associated with these impacts 
are evaluated, and  risk  management  solutions  considered  to  increase resilience 2 - 2 2

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic 
diversity, societal inequalities, and environmental sensitivities considered 2 3 4 5 3 3 3 3.5 2 2

A.2.4 Vulnerabilities of key economic sectors at national to local levels assessed 1 - 1 1

A.2.5 Historical and indigenous knowledge integrated into risk assessments 2 - 2 2

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) identified 
and evaluated 2 - 2 2

A.2.7
Risk assessment results integrated into local risk management plans and warning 
messages in a clear and easy-to-understand language with attention to how different 
people assess information

2 - 2 2

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase vulnerability 2 - 2 2

A.3 Are roles and responsibilities of stakeholders identified? 3.4 3.0 3.5 5.0 4.0 4.0 3.0 3.8 3.6 3.6

A.3.1 Key national government agencies involved in risk assessments (including hazard, 
vulnerability, and capacity assessments) are identified and roles defined 5 - 5 5

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerability 
and capacity assessments for all areas are in place 2 - 2 2

A.3.3
Responsibility for coordinating hazard identification and risk information (exposure, so-
cial and physical vulnerability, and capacity) assigned to one national organization with 
a view to consolidating approaches and monitoring linkages and cascading impacts

5 - 5 5

A.3.4 Process developed for scientific and technical experts to assess and review the accura-
cy of risk data and information 3 3 4 5 4 5 3 4.0 3 3

A.3.5
Process developed to actively engage rural and urban communities in local hazard and 
risk assessments taking into consideration the needs of all people (women, children, 
older people, people with disabilities, etc.)

2 - 3 5 4 3 3 3.6 3 3

A.4 Is risk information consolidated? 4.3 - 3.7 5.0 3.0 4.3 3.7 3.9 4.3 3.8

A.4.1 Central standardized repository (including but not limited to a Geographic Information 
System) established to store all event/disaster and risk information 4 - 4 4

A.4.2
National standards (where possible, following international standards) established for 
the systematic collection, sharing and assessment of risk information and data related 
to hazards, exposures, vulnerabilities, and capacities

5 - 3 5 3 4 4 3.8 5 4

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and 
disability 3 - 4 5 3 4 3 3.8 3 3

A.4.4
Process established to maintain, regularly review, and update risk data, including 
information on any new or emerging vulnerabilities and hazards, with roles and 
responsibilities of stakeholders identified along with appropriate funding

5 - 4 5 3 5 4 4.2 5 4

A.5  Is risk information properly incorporated into the early warning system? 1.3 - 2.5 5.0 3.0 3.5 3.5 3.5 1.3 2.3

A.5.1 Information on the geographical extent of hazards used to define safe areas and 
evacuation zones 2 - 2 5 3 5 3 3.6 2 4

A.5.2 Risk information on vulnerable groups (hazard, exposure, differential vulnerability) 
used to identify and define evacuation routes and location of temporary shelters 1 - 3 5 3 2 4 3.4 1 3

A.5.3 Risk information on different types of assets reviewed to outline procedures to mini-
mize damage or loss of such assets once a warning is issued 1 - 1 1

A.5.4
Process established for continuous update on new or emerging risks (e.g., due to urban 
expansion or establishment of new settlements) and potential changes to some haz-
ards (due to changes in land use) to update safe areas, evacuation zones and shelters

1 - 1 1
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreIN1 IN2 IN3 IN4 IN5 IN6

B.1 Are there monitoring systems in place? 4.1 - 3.7 4.7 3.7 5.0 4.0 4.2 4.0 3.7
B.1.1 Monitoring network established that monitors hazards that impact the country 4 - 4 5 4 5 4 4.4 4 4

B.1.2 Measurement parameters and specifications documented for each relevant hazard 4 - 4 4

B.1.3 Technical equipment, suited to local conditions and circumstances, in place and 
personnel trained in its use and maintenance 4 - 3 5 4 5 4 4.2 4 4

B.1.4 Monitoring data received, processed and available in an interoperable format in real 
time or near real time 4 - 4 4 3 5 4 4.0 4 4

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived and 
accessible for verification, research purposes and other applications 4 - 4 4

B.1.6
Monitoring hardware and software maintenance conducted routinely, and costs 
and resources considered from the beginning to ensure optimal operation of the 
system over time

5 - 5 2

B.1.7 The system is able to combine and benefit from new and older technology allowing 
for exchange of data among countries with different technical capabilities 4 - 4 4

B.2 Are there forecasting and warning services in place? 4.1 - 4.0 5.0 3.5 5.0 3.5 4.2 4.1 3.1

B.2.1
Data analysis and processing, modelling, prediction, and warning products generated 
based on accepted scientific and technical methodologies and disseminated within 
international standards and protocols

4 - 4 4

B.2.2 New data analysis and processing, modelling, prediction, and warning products can 
be integrated easily in the system as science and technology evolve 4 - 4 4

B.2.3
Warning centers are operational at all times (24 hours/day, seven days/week) 
and staffed by trained personnel following appropriate national and international 
standards

5 - 4 5 3 5 3 4.0 5 4

B.2.4
Warning messages are clear, consistent and include risk and impact information and 
are designed with consideration for linking threat levels to emergency preparedness 
and response actions

5 - 5 2

B.2.5 Software and data analysis for the received data updated periodically and to high 
security standards 4 - 4 4

B.2.6 The state of the monitoring and data analysis systems continuously monitored for 
any data gaps, connection issues or processing issues 1 - 1 1

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each 
type of hazard 5 - 5 2

B.2.8 Warning system(s) subjected to regular system-wide tests and exercises 5 - 4 5 4 5 4 4.4 5 4
B.3 Are there institutional mechanisms in place? 4.5 - - - - - - - 4.5 3.7

B.3.1 Plans and documents for monitoring networks available and agreed upon with 
experts and relevant authorities 5 - 5 2

B.3.2
Agreements and interagency protocols established within country for exchange of 
monitoring systems data and baseline data needed for certain data products (e.g., 
bathymetric, and topographic data for tsunami modelling)

5 - 5 5

B.3.3
Agreements and interagency protocols established to ensure consistency of warning 
language and communication responsibilities where different hazards are handled 
by different agencies

4 - 4 4

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and 
effectiveness among different warning systems 4 - 4 4

B.3.5
Warning system partners, including local authorities and the media, are aware of 
and respect which organizations are responsible for generation and issuance of 
warnings

5 - 5 5

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ 
multilateral agreements, especially for concerns such as tropical cyclones, floods, 
diseases, shared basins, data exchange, and technical capacity-building

4 - 4 2
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreIN1 IN2 IN3 IN4 IN5 IN6

C.1 Are organizational and decision-making processes in place and operational? 3.5 - 3.3 5.0 3.3 3.0 3.3 3.6 4.0 3.7

C.1.1
Functions, roles, and responsibilities of each actor in the warning dissemination process 
enforced through government policy or legislation at all levels and included in the 
standard operating procedures

4 - 4 4

C.1.2 Warning communication strategies at the national, subnational, and local levels in place 
that ensure coordination across warning issuers and dissemination channels 4 - 3 5 3 3 4 3.6 4 4

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the 
media, and other stakeholders 4 - 4 4

C.1.4 Professional and volunteer networks established to receive and disseminate warnings 
widely 4 - 4 5 4 4 3 4.0 4 4

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to 
correct potential failures in dissemination and communication 1 - 3 5 3 2 3 3.2 1 2

C.1.6 Mechanisms to update the information are in place and are resilient to the event 4 - 4 4

C.2 Are communication systems and equipment in place and operational? 2.1 - 3.4 4.7 3.3 3.9 3.0 3.7 2.6 2.7

C.2.1
Communication and dissemination systems tailored to the different needs of specific 
groups (urban and rural populations, women and men, older people and youth, people 
with disabilities, etc.)

1 - 3 5 3 3 2 3.2 1 1

C.2.2 Understanding of last-mile connectivity to know which population groups can be 
reached by different services, including mobile-cellular, satellite and radio services 5 - 5 5

C.2.3

Warning communication and dissemination systems reach the entire population, 
including seasonal populations and those in remote locations, through multiple com-
munication channels (e.g., satellite and mobile-cellular networks, social media, flags, 
sirens, bells, public address systems, door-to-door visits, community meetings)

1 - 3 5 4 5 4 4.2 1 2

C.2.4 Communication strategies evaluated to ensure messages are reaching the population 1 - 4 5 3 4 2 3.6 1 2

C.2.5
Agreements developed to utilize private sector resources where appropriate (e.g., 
mobile-cellular, satellite, television, radio broadcasting, amateur radio, social media) to 
disseminate warnings

4 - 4 4

C.2.6 Equipment maintained and upgraded to utilize new technologies (when appropriate) to 
ensure interoperability 4 - 4 4 4 5 4 4.2 4 4

C.2.7 Backup systems and processes in place in the event of failure 1 - 3 5 4 3 3 3.6 5 2

C.2.8 Resilience of communication channels and early warning system hardware evaluated in 
advance to reduce the impact of events on the infrastructure 1 - 4 4 3 4 3 3.6 1 2

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identi-
fy gaps and possible points of failure that may increase vulnerability 1 - 3 5 2 3 3 3.2 1 2

C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 2.0 - 3.3 5.0 4.3 4.0 2.8 3.9 2.0 1.5
C.3.1 Warning messages provide clear guidance to trigger reactions (e.g., evacuation) 3 - 3 5 4 4 2 3.6 3 1

C.3.2

In the case of events with a short timeframe for reaction (e.g., earthquake early warn-
ing), automated systems should be in place to mitigate impacts (e.g., automatic stop 
of transport, activation of red lights in tunnels, stopping elevators on the closest floor, 
opening of fire-truck gates, etc.)

1 - 3 5 4 4 2 3.6 1 1

C.3.3
Early warnings should take into account the different risks and needs of subpopulations, 
including differential vulnerabilities (urban and rural, women and men, older people 
and youth, people with disabilities, etc.)

2 - 3 5 5 3 4 4.0 2 2

C.3.4 Public and other stakeholders are aware of which authorities issue the warnings and 
trust their message 2 - 4 5 4 5 3 4.2 2 2
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreIN1 IN2 IN3 IN4

D.1 Are disaster preparedness measures, including response plans, developed and operational? 1.9 - 3.4 5.0 3.9 4.1 2.5 2.8

D.1.1 Disaster preparedness, including plans or standard operating procedures, developed in a participatory 
manner, disseminated to the community, practiced, and underpinned by legislation where appropriate 1 - 3 5 4 4.0 4 4

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account for the 
needs of people with different degrees of vulnerability 1 - 3 5 4 4.0 1 1

D.1.3 Multi-hazard risk assessments utilized to develop and design evacuation strategies (evacuation routes, 
demarcation of safe areas and location of temporary shelters, use of vertical evacuation if needed) 2 - 3 5 4 4.0 2 2

D.1.4 Community’s ability to communicate in response to early warnings assessed 1 - 3 5 4 4.0 1 -

D.1.5 Contingency planning developed in a scenario-based manner following forecasts or likely scenarios 
across different timescales and informed by climate projections and scientific research 2 - 4 5 4 4.3 2 2

D.1.6 Early action and response options across time and geographical scales are linked to the provision of 
funding to support them 1 - 4 5 3 4.0 1 -

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading hazard events 5 - 5 5

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and health 
services that need to be ready to respond to events promptly 1 - 1 2

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, firefighters, volun-
teers, health services) who disseminate warnings to the public and decide public measures, including 
issuing orders for evacuation or sheltering in place

4 - 4 4

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemination 
processes, preparedness, and response to warning 1 - 4 5 4 4.3 1 2

D.2 Are public awareness and education campaigns conducted? 2.8 - 4.0 5.0 4.4 4.5 2.8 3.2

D.2.1
Ongoing public awareness and education programmes on hazards that could impact the population, 
vulnerabilities, exposure and how to reduce disaster impacts built into school curricula from primary 
through university

2 - 4 5 5 4.7 2 4

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard signals and disease 
signs and symptoms in order to contribute to community surveillance and to allow and promote robust 
no-regret response measures

3 - 4 5 4 4.3 3 3

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how to respond 3 - 4 5 4 4.3 3 3

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, alter-na-
tive media) to improve public awareness 3 - 4 5 5 4.7 3 3

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups (e.g., 
women, children, older people, and people with disabilities) 3 - 4 5 4 4.3 3 3

D.3 Is public awareness and response tested and evaluated? 1.0 - 4.0 5.0 4.0 4.4 1.0 1.5

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorporated into 
preparedness and response plans and into capacity-building strategies 1 - 4 5 4 4.3 1 2

D.3.2 Public awareness strategies and programmes evaluated regularly and updated as required 1 - 4 5 - 4.5 1 1
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Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 3.0 3.0 3.0
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.4 2.0 2.0
A.3 Are roles and responsibilities of stakeholders identified? 2.0 2.0 2.0
A.4 Is risk information consolidated? 1.5 1.5 1.5
A.5 Is risk information properly incorporated into the early warning system? 1.7 1.7 1.7

Thematic Area Score 2.1 2.0 2.0

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 1.7 2.5 1.7
B.2 Are there forecasting and warning services in place? 1.3 1.3 1.3
B.3 Are there institutional mechanisms in place? 2.2 2.2 2.2

Thematic Area Score 1.7 2.0 1.7

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 2.0 2.5 2.0
C.2 Are communication systems and equipment in place and operational? 1.6 1.8 1.8
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 1.5 1.5 1.5

Thematic Area Score 1.7 1.9 1.8

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 1.9 3.5 1.9
D.2 Are public awareness and education campaigns conducted? 2.0 2.0 2.0
D.3 Is public awareness and response tested and evaluated? 1.5 1.5 1.5

Thematic Area Score 1.8 2.3 1.8
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Disaster Risk Knowledge

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreLA1 LA2 LA3 LA4 LA5

A.1 Are key hazards and related threats identified? 3.0 4.0 3.0 3.0 3.0 2.0 3.0 3.0 3.0

A.1.A
Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, disease 
transmissibility, frequency, probability), including possible cascading  hazardous  events,  
are  analyzed,  historical  data  evaluated,  and  potential  future  risks  assessed

3 4 3 3 3 2 3.0 3.0 3

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that identify the 
geographical areas/people that could be affected by hazards 3 4 3 - 3 2 3.0 3.0 3

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.4 3.3 2.3 3.0 3.0 1.7 2.7 2.0 2.0

A.2.1

Assessment and quantification of exposed people, services (e.g., hospitals) and critical 
infrastructure (e.g., electricity and water works, quality of building stock)  conducted  
and  mapped  for  all  relevant  hazards,  as  well  as  of  any  compounding  risks,  at local 
level in both rural and urban areas and coastlines

2 4 3 3 3 1 2.8 2.0 2.0

A.2.2 Impacts  to  critical  infrastructure  and  secondary  risks associated with these impacts 
are evaluated, and  risk  management  solutions  considered  to  increase resilience 1 - 1.0 1.0

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic diversi-
ty, societal inequalities, and environmental sensitivities considered 4 3 2 4 3 2 2.8 3.0 3.0

A.2.4 Vulnerabilities of key economic sectors at national to local levels assessed 3 - 3.0 3.0

A.2.5 Historical and indigenous knowledge integrated into risk assessments 4 3 2 2 3 2 2.4 2.0 2.0

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) identified 
and evaluated 1 - 1.0 1.0

A.2.7
Risk assessment results integrated into local risk management plans and warning 
messages in a clear and easy-to-understand language with attention to how different 
people assess information

2 - 2.0 2.0

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase vulnerability 2 - 2.0 2.0

A.3 Are roles and responsibilities of stakeholders identified? 2.0 3.0 3.0 2.0 3.0 2.0 2.6 2.0 2.0

A.3.1 Key national government agencies involved in risk assessments (including hazard, vulner-
ability, and capacity assessments) are identified and roles defined 4 - 4 4

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerability and 
capacity assessments for all areas are in place 3 - 3 3

A.3.3
Responsibility for coordinating hazard identification and risk information (exposure, 
social and physical vulnerability, and capacity) assigned to one national organization with 
a view to consolidating approaches and monitoring linkages and cascading impacts

1 - 1 1

A.3.4 Process developed for scientific and technical experts to assess and review the accuracy 
of risk data and information 1 3 3 2 3 2 2.6 1 1

A.3.5
Process developed to actively engage rural and urban communities in local hazard and 
risk assessments taking into consideration the needs of all people (women, children, 
older people, people with disabilities, etc.)

1 - 1 1

A.4 Is risk information consolidated? 1.5 3.0 3.0 3.5 3.0 2.0 2.9 1.5 1.5

A.4.1 Central standardized repository (including but not limited to a Geographic Information 
System) established to store all event/disaster and risk information 1 - 1 1

A.4.2
National standards (where possible, following international standards) established for 
the systematic collection, sharing and assessment of risk information and data related to 
hazards, exposures, vulnerabilities, and capacities

- 3 3 3 3 3 3.0 - -

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and disability - 3 3 4 3 1 2.8 - -

A.4.4
Process established to maintain, regularly review, and update risk data, including 
information on any new or emerging vulnerabilities and hazards, with roles and respon-
sibilities of stakeholders identified along with appropriate funding

2 - 2 2

A.5  Is risk information properly incorporated into the early warning system? 1.7 3.0 2.0 4.0 3.0 1.0 2.6 1.7 1.7

A.5.1 Information on the geographical extent of hazards used to define safe areas and 
evacuation zones 3 - 3 3

A.5.2 Risk information on vulnerable groups (hazard, exposure, differential vulnerability) used 
to identify and define evacuation routes and location of temporary shelters - - - -

A.5.3 Risk information on different types of assets reviewed to outline procedures to minimize 
damage or loss of such assets once a warning is issued 1 3 2 4 3 1 2.6 1 1

A.5.4
Process established for continuous update on new or emerging risks (e.g., due to urban 
expansion or establishment of new settlements) and potential changes to some hazards 
(due to changes in land use) to update safe areas, evacuation zones and shelters

1 - 1 1
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreLA1 LA2 LA3 LA4 LA5

B.1 Are there monitoring systems in place? 1.7 3.0 3.3 2.5 3.0 2.5 2.9 2.5 1.7
B.1.1 Monitoring network established that monitors hazards that impact the country 2 3 3 3 3 2 2.8 2 2

B.1.2 Measurement parameters and specifications documented for each relevant hazard 3 - 3 3

B.1.3 Technical equipment, suited to local conditions and circumstances, in place and personnel 
trained in its use and maintenance 1 3 4 2 3 3 3.0 1 1

B.1.4 Monitoring data received, processed and available in an interoperable format in real time 
or near real time 1 3 3 2 3 2 2.6 1 1

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived and 
accessible for verification, research purposes and other applications 2 - 2 2

B.1.6
Monitoring hardware and software maintenance conducted routinely, and costs and 
resources considered from the beginning to ensure optimal operation of the system over 
time

1 3 3 3 3 3 3.0 1 1

B.1.7 The system is able to combine and benefit from new and older technology allowing for 
exchange of data among countries with different technical capabilities 2 - 2 2

B.2 Are there forecasting and warning services in place? 1.3 3.0 3.0 2.5 3.0 2.3 2.9 1.3 1.3

B.2.1
Data analysis and processing, modelling, prediction, and warning products generated 
based on accepted scientific and technical methodologies and disseminated within 
international standards and protocols

1 3 3 - 3 - 3.0 1 1

B.2.2 New data analysis and processing, modelling, prediction, and warning products can be 
integrated easily in the system as science and technology evolve 1 - 1 1

B.2.3 Warning centers are operational at all times (24 hours/day, seven days/week) and staffed 
by trained personnel following appropriate national and international standards 2 3 4 3 3 1 2.8 2 2

B.2.4
Warning messages are clear, consistent and include risk and impact information and are 
designed with consideration for linking threat levels to emergency preparedness and 
response actions

1 - 1 1

B.2.5 Software and data analysis for the received data updated periodically and to high security 
standards 2 - 2 2

B.2.6 The state of the monitoring and data analysis systems continuously monitored for any 
data gaps, connection issues or processing issues 1 - 1 1

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each type 
of hazard 1 3 2 2 3 3 2.6 1 1

B.2.8 Warning system(s) subjected to regular system-wide tests and exercises 1 3 3 - 3 3 3.0 1 1
B.3 Are there institutional mechanisms in place? 2.2 3.0 2.5 3.5 3.0 - 3.0 2.2 2.2

B.3.1 Plans and documents for monitoring networks available and agreed upon with experts 
and relevant authorities 2 3 3 - 3 - 3.0 2 2

B.3.2
Agreements and interagency protocols established within country for exchange of moni-
toring systems data and baseline data needed for certain data products (e.g., bathymetric, 
and topographic data for tsunami modelling)

2 - 2 2

B.3.3
Agreements and interagency protocols established to ensure consistency of warning 
language and communication responsibilities where different hazards are handled by 
different agencies

2 - 2 2

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and effec-
tiveness among different warning systems 3 - 3 3

B.3.5 Warning system partners, including local authorities and the media, are aware of and 
respect which organizations are responsible for generation and issuance of warnings 1 3 2 4 3 - 3.0 1 1

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ mul-
tilateral agreements, especially for concerns such as tropical cyclones, floods, diseases, 
shared basins, data exchange, and technical capacity-building

3 3 - 3 - - 3.0 3 3
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreLA1 LA2 LA3 LA4 LA5

C.1 Are organizational and decision-making processes in place and operational? 2.0 3.0 3.0 3.0 3.0 2.0 2.9 2.5 2.0

C.1.1
Functions, roles, and responsibilities of each actor in the warning dissemination process 
enforced through government policy or legislation at all levels and included in the standard 
operating procedures

3 3 2 3 3 - 2.8 3 3

C.1.2 Warning communication strategies at the national, subnational, and local levels in place that 
ensure coordination across warning issuers and dissemination channels 2 3 3 4 3 - 3.3 2 2

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the media, 
and other stakeholders 2 - 2 2

C.1.4 Professional and volunteer networks established to receive and disseminate warnings widely 2 3 4 2 3 - 3.0 2 2

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to correct 
potential failures in dissemination and communication 1 - 1 1

C.1.6 Mechanisms to update the information are in place and are resilient to the event 2 3 3 - 3 2 2.8 2 2
C.2 Are communication systems and equipment in place and operational? 1.6 3.0 3.4 2.5 3.0 2.0 2.8 1.8 1.8

C.2.1
Communication and dissemination systems tailored to the different needs of specific groups 
(urban and rural populations, women and men, older people and youth, people with disabil-
ities, etc.)

2 3 3 - 3 2 2.8 2.0 2

C.2.2 Understanding of last-mile connectivity to know which population groups can be reached by 
different services, including mobile-cellular, satellite and radio services 2 3 3 2 3 2 2.6 2.0 2

C.2.3

Warning communication and dissemination systems reach the entire population, including 
seasonal populations and those in remote locations, through multiple communication channels 
(e.g., satellite and mobile-cellular networks, social media, flags, sirens, bells, public address 
systems, door-to-door visits, community meetings)

1 3 4 3 3 1 2.8 2.0 2

C.2.4 Communication strategies evaluated to ensure messages are reaching the population 3 - 3 3

C.2.5
Agreements developed to utilize private sector resources where appropriate (e.g., mobile-cel-
lular, satellite, television, radio broadcasting, amateur radio, social media) to disseminate 
warnings

2 - 2 2

C.2.6 Equipment maintained and upgraded to utilize new technologies (when appropriate) to ensure 
interoperability 1 3 4 - 3 2 3.0 1.0 1

C.2.7 Backup systems and processes in place in the event of failure 1 - 1 1

C.2.8 Resilience of communication channels and early warning system hardware evaluated in 
advance to reduce the impact of events on the infrastructure 1 - 1 1

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identify gaps 
and possible points of failure that may increase vulnerability - 3 3 - 3 3 3.0 - -

C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 1.5 - - - - - - 1.5 1.5

C.3.1 Warning messages provide clear guidance to trigger reactions (e.g., evacuation) 2 - 2 2

C.3.2

In the case of events with a short timeframe for reaction (e.g., earthquake early warning), 
automated systems should be in place to mitigate impacts (e.g., automatic stop of transport, 
activation of red lights in tunnels, stopping elevators on the closest floor, opening of fire-truck 
gates, etc.)

1 - 1 1

C.3.3
Early warnings should take into account the different risks and needs of subpopulations, 
including differential vulnerabilities (urban and rural, women and men, older people and youth, 
people with disabilities, etc.)

1 - 1 1

C.3.4 Public and other stakeholders are aware of which authorities issue the warnings and trust their 
message 2 - 2 2
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreLA1 LA2 LA3 LA4 LA5

D.1 Are disaster preparedness measures, including response plans, developed and operational? 1.9 3.0 3.3 3.3 3.0 3.0 3.1 3.5 1.9

D.1.1
Disaster preparedness, including plans or standard operating procedures, developed in a par-
ticipatory manner, disseminated to the community, practiced, and underpinned by legislation 
where appropriate

4 3 3 4 3 4 3.4 4 4

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account 
for the needs of people with different degrees of vulnerability 3 - 3 3

D.1.3
Multi-hazard risk assessments utilized to develop and design evacuation strategies (evacuation 
routes, demarcation of safe areas and location of temporary shelters, use of vertical evacuation 
if needed)

3 3 3 3 3 2 2.8 3 3

D.1.4 Community’s ability to communicate in response to early warnings assessed 1 3 3 3 3 3 3.0 1 1

D.1.5 Contingency planning developed in a scenario-based manner following forecasts or likely sce-
narios across different timescales and informed by climate projections and scientific research 1 - 1 1

D.1.6 Early action and response options across time and geographical scales are linked to the provi-
sion of funding to support them 1 - 1 1

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading 
hazard events 1 - 1 1

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and 
health services that need to be ready to respond to events promptly 2 - 2 2

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, firefighters, 
volunteers, health services) who disseminate warnings to the public and decide public mea-
sures, including issuing orders for evacuation or sheltering in place

1 3 4 - 3 - 3.3 1 1

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemi-
nation processes, preparedness, and response to warning 2 - 2 1

D.2 Are public awareness and education campaigns conducted? 2.0 3.0 3.0 3.0 3.0 2.0 2.9 2.0 2.0

D.2.1
Ongoing public awareness and education pro-grammes on hazards that could impact the pop-
ulation, vulnerabilities, exposure and how to reduce disaster impacts built into school curricula 
from primary through university

2 3 3 3 3 - 3.0 2 2

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard signals 
and disease signs and symptoms in order to contribute to community surveillance and to allow 
and promote robust no-regret response measures

2 3 3 - 3 - 3.0 2 2

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how 
to respond 2 - 2 2

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, 
alter-native media) to improve public awareness 2 3 3 3 3 2 2.8 2 2

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups 
(e.g., women, children, older people, and people with disabilities) 2 - 2 2

D.3 Is public awareness and response tested and evaluated? 1.5 3.0 3.0 4.0 3.0 4.0 3.4 1.5 1.5

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorpo-
rated into preparedness and response plans and into capacity-building strategies 2 3 3 4 3 4 3.4 2 2

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required 1 - 1 1
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Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 5.0 5.0 4.5
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 4.3 4.3 3.3
A.3 Are roles and responsibilities of stakeholders identified? 5.0 5.0 4.6
A.4 Is risk information consolidated? 4.5 4.5 4.3
A.5 Is risk information properly incorporated into the early warning system? 4.5 4.5 2.3

Thematic Area Score 4.7 4.7 3.8

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 5.0 5.0 4.8
B.2 Are there forecasting and warning services in place? 5.0 5.0 4.2
B.3 Are there institutional mechanisms in place? 4.8 4.8 3.4

Thematic Area Score 4.9 4.9 4.1

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 5.0 5.0 3.2
C.2 Are communication systems and equipment in place and operational? 3.7 4.4 3.2
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 5.0 5.0 2.0

Thematic Area Score 4.6 4.8 2.8

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 4.9 5.0 3.2
D.2 Are public awareness and education campaigns conducted? 3.4 4.2 2.8
D.3 Is public awareness and response tested and evaluated? 5.0 5.0 4.5

Thematic Area Score 4.4 4.7 3.5
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Disaster Risk Knowledge

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreMA1 MA2 MA3

A.1 Are key hazards and related threats identified? 5.0 - - - - 5.0 4.5

A.1.A
Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, disease transmis-
sibility, frequency, probability), including possible cascading  hazardous  events,  are  analyzed,  
historical  data  evaluated,  and  potential  future  risks  assessed

5 - - - - 5 5

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that identify the 
geographical areas/people that could be affected by hazards 5 - - - - 5 4

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 4.3 4.0 5.0 - 4.5 4.3 3.1

A.2.1

Assessment and quantification of exposed people, services (e.g., hospitals) and critical infra-
structure (e.g., electricity and water works, quality of building stock)  conducted  and  mapped  
for  all  relevant  hazards,  as  well  as  of  any  compounding  risks,  at local level in both rural 
and urban areas and coastlines

5 - - - - 5 3

A.2.2 Impacts  to  critical  infrastructure  and  secondary  risks associated with these impacts are 
evaluated, and  risk  management  solutions  considered  to  increase resilience 5 - - - - 5 3

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic diversity, 
societal inequalities, and environmental sensitivities considered 4 4 5 - 4.5 4 4

A.2.4 Vulnerabilities of key economic sectors at national to local levels assessed 4 - - - - 4 4
A.2.5 Historical and indigenous knowledge integrated into risk assessments 5 - - - - 5 3

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) identified and 
evaluated 5 - - - - 5 3

A.2.7
Risk assessment results integrated into local risk management plans and warning messages 
in a clear and easy-to-understand language with attention to how different people assess 
information

3 - - - - 3 2

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase vulnerability 3 - - - - 3 -
A.3 Are roles and responsibilities of stakeholders identified? 5.0 4.0 5.0 4.0 4.3 5.0 4.6

A.3.1 Key national government agencies involved in risk assessments (including hazard, vulnerability, 
and capacity assessments) are identified and roles defined 5 4 5 4 4.3 5 5

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerability and capaci-
ty assessments for all areas are in place 5 - - - - 5 5

A.3.3
Responsibility for coordinating hazard identification and risk information (exposure, social and 
physical vulnerability, and capacity) assigned to one national organization with a view to consoli-
dating approaches and monitoring linkages and cascading impacts

5 - - - - 5 5

A.3.4 Process developed for scientific and technical experts to assess and review the accuracy of risk 
data and information 5 - - - - 5 5

A.3.5
Process developed to actively engage rural and urban communities in local hazard and risk 
assessments taking into consideration the needs of all people (women, children, older people, 
people with disabilities, etc.)

5 - - - - 5 3

A.4 Is risk information consolidated? 4.5 4.5 5.0 4.0 4.7 4.5 4.3

A.4.1 Central standardized repository (including but not limited to a Geographic Information System) 
established to store all event/disaster and risk information 5 - - - - 5 3

A.4.2
National standards (where possible, following international standards) established for the 
systematic collection, sharing and assessment of risk information and data related to hazards, 
exposures, vulnerabilities, and capacities

5 4 5 4 4.3 5 4

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and disability 3 5 5 - 5.0 3 5

A.4.4
Process established to maintain, regularly review, and update risk data, including information on 
any new or emerging vulnerabilities and hazards, with roles and responsibilities of stakeholders 
identified along with appropriate funding

5 - - - - 5 5

A.5  Is risk information properly incorporated into the early warning system? 4.5 4.0 4.0 - 4.0 4.5 2.3

A.5.1 Information on the geographical extent of hazards used to define safe areas and evacuation 
zones 5 4 4 - 4.0 5 2

A.5.2 Risk information on vulnerable groups (hazard, exposure, differential vulnerability) used to 
identify and define evacuation routes and location of temporary shelters 5 - - - - 5 2

A.5.3 Risk information on different types of assets reviewed to outline procedures to minimize dam-
age or loss of such assets once a warning is issued 4 - - - - 4 -

A.5.4
Process established for continuous update on new or emerging risks (e.g., due to urban 
expansion or establishment of new settlements) and potential changes to some hazards (due to 
changes in land use) to update safe areas, evacuation zones and shelters

4 - - - - 4 3
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreMA1 MA2 MA3

B.1 Are there monitoring systems in place? 5.0 - - - - 5.0 4.8
B.1.1 Monitoring network established that monitors hazards that impact the country 5 - - - - 5 5
B.1.2 Measurement parameters and specifications documented for each relevant hazard 5 - - - - 5 5

B.1.3 Technical equipment, suited to local conditions and circumstances, in place and personnel trained 
in its use and maintenance 5 - - - - 4 4

B.1.4 Monitoring data received, processed and available in an interoperable format in real time or near 
real time 5 - - - - 5 5

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived and accessible for 
verification, research purposes and other applications 5 - - - - 5 -

B.1.6 Monitoring hardware and software maintenance conducted routinely, and costs and resources 
considered from the beginning to ensure optimal operation of the system over time 5 - - - - 5 -

B.1.7 The system is able to combine and benefit from new and older technology allowing for exchange of 
data among countries with different technical capabilities 5 - - - - 5 -

B.2 Are there forecasting and warning services in place? 5.0 - - - - 5.0 4.2

B.2.1
Data analysis and processing, modelling, prediction, and warning products generated based on 
accepted scientific and technical methodologies and disseminated within international standards 
and protocols

5 - - - - 5 5

B.2.2 New data analysis and processing, modelling, prediction, and warning products can be integrated 
easily in the system as science and technology evolve 5 - - - - 5 -

B.2.3 Warning centers are operational at all times (24 hours/day, seven days/week) and staffed by trained 
personnel following appropriate national and international standards 5 - - - - 5 4

B.2.4 Warning messages are clear, consistent and include risk and impact information and are designed 
with consideration for linking threat levels to emergency preparedness and response actions 5 - - - - 5 3

B.2.5 Software and data analysis for the received data updated periodically and to high security standards 5 - - - - 5 -

B.2.6 The state of the monitoring and data analysis systems continuously monitored for any data gaps, 
connection issues or processing issues 5 - - - - 5 5

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each type of hazard 5 - - - - 5 4
B.2.8 Warning system(s) subjected to regular system-wide tests and exercises 5 - - - - 5 -
B.3 Are there institutional mechanisms in place? 4.8 - - - - 4.8 3.4

B.3.1 Plans and documents for monitoring networks available and agreed upon with experts and relevant 
authorities 5 - - - - 5 4

B.3.2
Agreements and interagency protocols established within country for exchange of monitoring sys-
tems data and baseline data needed for certain data products (e.g., bathymetric, and topographic 
data for tsunami modelling)

5 - - - - 5 4

B.3.3 Agreements and interagency protocols established to ensure consistency of warning language and 
communication responsibilities where different hazards are handled by different agencies 4 - - - - 4 -

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and effectiveness 
among different warning systems - - - - - - 1

B.3.5 Warning system partners, including local authorities and the media, are aware of and respect which 
organizations are responsible for generation and issuance of warnings 5 - - - - 5 5

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ multilateral 
agreements, especially for concerns such as tropical cyclones, floods, diseases, shared basins, data 
exchange, and technical capacity-building

5 - - - - 5 3
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreMA1 MA2 MA3

C.1 Are organizational and decision-making processes in place and operational? 5.0 - - - - 5.0 3.2

C.1.1 Functions, roles, and responsibilities of each actor in the warning dissemination process enforced 
through government policy or legislation at all levels and included in the standard operating procedures 5 - - - 5 5

C.1.2 Warning communication strategies at the national, subnational, and local levels in place that ensure 
coordination across warning issuers and dissemination channels 5 - - - - 5 4

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the media, and 
other stakeholders 5 - - - - 5 2

C.1.4 Professional and volunteer networks established to receive and disseminate warnings widely 5 - - - - 5 2

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to correct potential 
failures in dissemination and communication 5 - - - - 5 1

C.1.6 Mechanisms to update the information are in place and are resilient to the event 5 - - - - 5 5
C.2 Are communication systems and equipment in place and operational? 3.6 3.3 4.3 4.5 4.0 4.4 3.2

C.2.1 Communication and dissemination systems tailored to the different needs of specific groups (urban and 
rural populations, women and men, older people and youth, people with disabilities, etc.) 3 - 2 5 3.5 4 1

C.2.2 Understanding of last-mile connectivity to know which population groups can be reached by different 
services, including mobile-cellular, satellite and radio services 5 4 - - 4.0 5 2

C.2.3

Warning communication and dissemination systems reach the entire population, including seasonal 
populations and those in remote locations, through multiple communication channels (e.g., satellite 
and mobile-cellular networks, social media, flags, sirens, bells, public address systems, door-to-door 
visits, community meetings)

5 - - - - 5 3

C.2.4 Communication strategies evaluated to ensure messages are reaching the population 4 - - - - 4 -

C.2.5 Agreements developed to utilize private sector resources where appropriate (e.g., mobile-cellular, 
satellite, television, radio broadcasting, amateur radio, social media) to disseminate warnings 4 - - - - 4 5

C.2.6 Equipment maintained and upgraded to utilize new technologies (when appropriate) to ensure 
interoperability 4 - 5 5 5.0 4 4

C.2.7 Backup systems and processes in place in the event of failure 1 3 5 5 4.3 5.0 4

C.2.8 Resilience of communication channels and early warning system hardware evaluated in advance to 
reduce the impact of events on the infrastructure 5 3 - - 3.0 5.0 -

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identify gaps and 
possible points of failure that may increase vulnerability 1 - 5 3 4.0 4.0 -

C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 5.0 - 5.0 - 4.4 5.0 2.0

C.3.1 Warning messages provide clear guidance to trigger reactions (e.g., evacuation) 5 4.0 4.0 5 2

C.3.2
In the case of events with a short timeframe for reaction (e.g., earthquake early warning), automated 
systems should be in place to mitigate impacts (e.g., automatic stop of transport, activation of red 
lights in tunnels, stopping elevators on the closest floor, opening of fire-truck gates, etc.)

- 5 - 5.0 - 2

C.3.3
Early warnings should take into account the different risks and needs of subpopulations, including 
differential vulnerabilities (urban and rural, women and men, older people and youth, people with 
disabilities, etc.)

- 4 5 - 4.5 - 1

C.3.4 Public and other stakeholders are aware of which authorities issue the warnings and trust their 
message 5 4 - - 4.0 5 3
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Average

Post-FGD 
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Score

Final 
ScoreMA1 MA2 MA3

D.1 Are disaster preparedness measures, including response plans, developed and operational? 4.9 4.5 5.0 4.0 4.7 5.0 3.2

D.1.1 Disaster preparedness, including plans or standard operating procedures, developed in a participatory 
manner, disseminated to the community, practiced, and underpinned by legislation where appropriate 5 - - - - 5 3

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account for the 
needs of people with different degrees of vulnerability 5 - - - - 5 3

D.1.3 Multi-hazard risk assessments utilized to develop and design evacuation strategies (evacuation routes, 
demarcation of safe areas and location of temporary shelters, use of vertical evacuation if needed) 5 - - - - 5 1

D.1.4 Community’s ability to communicate in response to early warnings assessed 5 4 5 4 4.3 5 -

D.1.5 Contingency planning developed in a scenario-based manner following forecasts or likely scenarios across 
different timescales and informed by climate projections and scientific research 5 - - - - 5 -

D.1.6 Early action and response options across time and geographical scales are linked to the provision of 
funding to support them 4 5 5 - 5.0 4 4

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading hazard events 5 - - - - 5 -

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and health 
services that need to be ready to respond to events promptly 5 - - - - 5 5

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, firefighters, volun-
teers, health services) who disseminate warnings to the public and decide public measures, including 
issuing orders for evacuation or sheltering in place

5 - - - - 5 -

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemination 
processes, preparedness, and response to warning 5 - - - - 5 3

D.2 Are public awareness and education campaigns conducted? 3.4 4.3 4.2 4.0 4.0 4.2 2.8

D.2.1
Ongoing public awareness and education programmes on hazards that could impact the population, 
vulnerabilities, exposure and how to reduce disaster impacts built into school curricula from primary 
through university

4 - 3 - 3.0 4 3

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard signals and disease 
signs and symptoms in order to contribute to community surveillance and to allow and promote robust 
no-regret response measures

4 4 4 4 4.0 4 4

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how to respond 3 4 5 4 4.3 4 3

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, alternative 
media) to improve public awareness 3 5 5 4 4.7 5 3

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups (e.g., 
women, children, older people, and people with disabilities) 3 4 4 - 4.0 4 1

D.3 Is public awareness and response tested and evaluated? 5.0 5.0 5.0 - 5.0 5.0 4.5

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorporated into 
preparedness and response plans and into capacity-building strategies 5 5 5 - 5.0 5 5

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required 5 - - - - 5 4
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Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 5.0 2.0 2.0
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 3.8 1.7 1.6
A.3 Are roles and responsibilities of stakeholders identified? 3.8 3.4 3.6
A.4 Is risk information consolidated? 4.5 2.5 2.5
A.5 Is risk information properly incorporated into the early warning system? - 2.5 2.5

Thematic Area Score 4.3 2.4 2.4

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 5.0 2.0 2.0
B.2 Are there forecasting and warning services in place? 5.0 2.0 2.1
B.3 Are there institutional mechanisms in place? 4.5 3.0 3.0

Thematic Area Score 4.8 2.3 2.4

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 2.0 2.0 2.2
C.2 Are communication systems and equipment in place and operational? 3.0 3.0 2.1
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 5.0 1.0 1.3

Thematic Area Score 3.3 2.0 1.9

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 2.8 2.0 2.5
D.2 Are public awareness and education campaigns conducted? 1.8 1.7 2.4
D.3 Is public awareness and response tested and evaluated? 4.0 3.5 3.5

Thematic Area Score 2.9 2.4 2.8
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Disaster Risk Knowledge

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreMY1 MY2 MY3 MY4

A.1 Are key hazards and related threats identified? 5.0 - - - - - 2.0 2.0

A.1.A
Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, disease 
transmissibility, frequency, probability), including possible cascading  hazardous  events,  
are  analyzed,  historical  data  evaluated,  and  potential  future  risks  assessed

5 - 2 2

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that identify the 
geographical areas/people that could be affected by hazards 5 - 2 2

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 3.8 4.0 3.0 3.0 5.0 3.8 1.7 1.6

A.2.1

Assessment and quantification of exposed people, services (e.g., hospitals) and critical 
infrastructure (e.g., electricity and water works, quality of building stock)  conducted  and  
mapped  for  all  relevant  hazards,  as  well  as  of  any  compounding  risks,  at local level in 
both rural and urban areas and coastlines

5 - 2 2

A.2.2 Impacts  to  critical  infrastructure  and  secondary  risks associated with these impacts are 
evaluated, and  risk  management  solutions  considered  to  increase resilience 5 - 2 2

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic diversity, 
societal inequalities, and environmental sensitivities considered 2 4 3 3 5 3.8 2 2

A.2.4 Vulnerabilities of key economic sectors at national to local levels assessed 1 - 1 1

A.2.5 Historical and indigenous knowledge integrated into risk assessments 5 - 2 2

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) identified and 
evaluated - - - - - - 1

A.2.7
Risk assessment results integrated into local risk management plans and warning messages 
in a clear and easy-to-understand language with attention to how different people assess 
information

5 - 1 1

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase vulnerability - - - - - - -

A.3 Are roles and responsibilities of stakeholders identified? 3.8 2.5 3.5 - 3.0 3.0 3.4 3.6

A.3.1 Key national government agencies involved in risk assessments (including hazard, vulnera-
bility, and capacity assessments) are identified and roles defined 2 2 4 - 3 3.0 2 3

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerability and 
capacity assessments for all areas are in place 3 - 3 3

A.3.3
Responsibility for coordinating hazard identification and risk information (exposure, social 
and physical vulnerability, and capacity) assigned to one national organization with a view 
to consolidating approaches and monitoring linkages and cascading impacts

5 - 5 5

A.3.4 Process developed for scientific and technical experts to assess and review the accuracy of 
risk data and information 5 - 4 4

A.3.5
Process developed to actively engage rural and urban communities in local hazard and 
risk assessments taking into consideration the needs of all people (women, children, older 
people, people with disabilities, etc.)

- 3 3 - 3 3.0 3 3

A.4 Is risk information consolidated? 4.5 3.0 3.0 3.0 3.5 3.2 2.5 2.5

A.4.1 Central standardized repository (including but not limited to a Geographic Information 
System) established to store all event/disaster and risk information 5 - 2 2

A.4.2
National standards (where possible, following international standards) established for 
the systematic collection, sharing and assessment of risk information and data related to 
hazards, exposures, vulnerabilities, and capacities

5 3 3 - 4 3.3 3 3

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and disability 3 3 3 3 3 3.0 3 3

A.4.4
Process established to maintain, regularly review, and update risk data, including informa-
tion on any new or emerging vulnerabilities and hazards, with roles and responsibilities of 
stakeholders identified along with appropriate funding

5 - 2 2

A.5  Is risk information properly incorporated into the early warning system? - 4.0 3.0 4.0 4.0 3.8 2.5 2.5

A.5.1 Information on the geographical extent of hazards used to define safe areas and evacuation 
zones - - - - - 2 2

A.5.2 Risk information on vulnerable groups (hazard, exposure, differential vulnerability) used to 
identify and define evacuation routes and location of temporary shelters - 4 3 4 4 3.8 4 4

A.5.3 Risk information on different types of assets reviewed to outline procedures to minimize 
damage or loss of such assets once a warning is issued - - - - - 2 2

A.5.4
Process established for continuous update on new or emerging risks (e.g., due to urban 
expansion or establishment of new settlements) and potential changes to some hazards 
(due to changes in land use) to update safe areas, evacuation zones and shelters

- - - - - 2 2
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score
Final Score

MY1 MY2 MY3 MY4

B.1 Are there monitoring systems in place? 5.0 - - - - - 2.0 2.0

B.1.1 Monitoring network established that monitors hazards that impact the country 5 - 2 2

B.1.2 Measurement parameters and specifications documented for each relevant hazard 5 - 2 2

B.1.3 Technical equipment, suited to local conditions and circumstances, in place and 
personnel trained in its use and maintenance 5 - 2 2

B.1.4 Monitoring data received, processed and available in an interoperable format in 
real time or near real time 5 - 2 2

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived 
and accessible for verification, research purposes and other applications 5 - 2 2

B.1.6
Monitoring hardware and software maintenance conducted routinely, and costs 
and resources considered from the beginning to ensure optimal operation of the 
system over time

5 - 2 2

B.1.7 The system is able to combine and benefit from new and older technology allowing 
for exchange of data among countries with different technical capabilities 5 - 2 2

B.2 Are there forecasting and warning services in place? 5.0 - - - - - 2.0 2.1

B.2.1
Data analysis and processing, modelling, prediction, and warning products gener-
ated based on accepted scientific and technical methodologies and disseminated 
within international standards and protocols

5 - 2 2

B.2.2 New data analysis and processing, modelling, prediction, and warning products can 
be integrated easily in the system as science and technology evolve 5 - 2 2

B.2.3
Warning centers are operational at all times (24 hours/day, seven days/week) 
and staffed by trained personnel following appropriate national and international 
standards

5 - 2 3

B.2.4
Warning messages are clear, consistent and include risk and impact information 
and are designed with consideration for linking threat levels to emergency pre-
paredness and response actions

5 - 2 2

B.2.5 Software and data analysis for the received data updated periodically and to high 
security standards 5 - 2 2

B.2.6 The state of the monitoring and data analysis systems continuously monitored for 
any data gaps, connection issues or processing issues 5 - 2 2

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each 
type of hazard 5 - 2 2

B.2.8 Warning system(s) subjected to regular system-wide tests and exercises 5 - 2 2

B.3 Are there institutional mechanisms in place? 4.5 2.7 3.0 3.0 5.0 3.4 3.0 3.0

B.3.1 Plans and documents for monitoring networks available and agreed upon with 
experts and relevant authorities - 2 3 3 5 3 3 3

B.3.2
Agreements and interagency protocols established within country for exchange of 
monitoring systems data and baseline data needed for certain data products (e.g., 
bathymetric, and topographic data for tsunami modelling)

5 2 3 3 5 3 3 3

B.3.3
Agreements and interagency protocols established to ensure consistency of 
warning language and communication responsibilities where different hazards are 
handled by different agencies

3 4 3 3 5 4 3 3

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and 
effectiveness among different warning systems - - - -

B.3.5
Warning system partners, including local authorities and the media, are aware of 
and respect which organizations are responsible for generation and issuance of 
warnings

5 - 3 3

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ 
multilateral agreements, especially for concerns such as tropical cyclones, floods, 
diseases, shared basins, data exchange, and technical capacity-building

5 - 3 3
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreMY1 MY2 MY3 MY4

C.1 Are organizational and decision-making processes in place and operational? 2.0 2.2 3.0 3.0 4.7 3.2 2.0 2.2

C.1.1
Functions, roles, and responsibilities of each actor in the warning dissemination process enforced 
through government policy or legislation at all levels and included in the standard operating 
procedures

- 4 3 3 5 4 - 3

C.1.2 Warning communication strategies at the national, subnational, and local levels in place that 
ensure coordination across warning issuers and dissemination channels - 2 3 3 5 3 - 3

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the media, and 
other stakeholders - 3 3 3 5 4 - 2

C.1.4 Professional and volunteer networks established to receive and disseminate warnings widely 2 2 3 3 5 3 2 2

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to correct potential 
failures in dissemination and communication - 1 3 3 4 3 - 1

C.1.6 Mechanisms to update the information are in place and are resilient to the event - 1 3 3 4 3 - -
C.2 Are communication systems and equipment in place and operational? 3.0 1.1 3.0 3.0 4.3 2.8 3.0 2.1

C.2.1 Communication and dissemination systems tailored to the different needs of specific groups (ur-
ban and rural populations, women and men, older people and youth, people with disabilities, etc.) 2 1 3 3 5 3 2 2

C.2.2 Understanding of last-mile connectivity to know which population groups can be reached by 
different services, including mobile-cellular, satellite and radio services 4 1 3 3 4 3 4 4

C.2.3

Warning communication and dissemination systems reach the entire population, including sea-
sonal populations and those in remote locations, through multiple communication channels (e.g., 
satellite and mobile-cellular networks, social media, flags, sirens, bells, public address systems, 
door-to-door visits, community meetings)

- 1 3 3 4 3 - 2

C.2.4 Communication strategies evaluated to ensure messages are reaching the population - 1 3 3 4 3 - 1

C.2.5 Agreements developed to utilize private sector resources where appropriate (e.g., mobile-cellular, 
satellite, television, radio broadcasting, amateur radio, social media) to disseminate warnings - 1 3 3 - 2 - 4

C.2.6 Equipment maintained and upgraded to utilize new technologies (when appropriate) to ensure 
interoperability - 1 3 3 5 3 - 1

C.2.7 Backup systems and processes in place in the event of failure - 1 3 3 4 3 - -

C.2.8 Resilience of communication channels and early warning system hardware evaluated in advance to 
reduce the impact of events on the infrastructure - - - -

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identify gaps and 
possible points of failure that may increase vulnerability - 2 3 3 - 3 - 1

C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 1.0 1.7 3.0 3.0 - 2.6 1.0 1.3
C.3.1 Warning messages provide clear guidance to trigger reactions (e.g., evacuation) - 3 3 3 - 3 - 1

C.3.2
In the case of events with a short timeframe for reaction (e.g., earthquake early warning), auto-
mated systems should be in place to mitigate impacts (e.g., automatic stop of transport, activation 
of red lights in tunnels, stopping elevators on the closest floor, opening of fire-truck gates, etc.)

- 1 3 3 - 2 - 1

C.3.3
Early warnings should take into account the different risks and needs of subpopulations, including 
differential vulnerabilities (urban and rural, women and men, older people and youth, people with 
disabilities, etc.)

- 1 3 3 - 2 - 2

C.3.4 Public and other stakeholders are aware of which authorities issue the warnings and trust their 
message 1 - 1 1
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreMY1 MY2 MY3 MY4

D.1 Are disaster preparedness measures, including response plans, developed and operational? 2.4 3.2 3.0 3.0 4.3 3.2 2.0 2.5

D.1.1
Disaster preparedness, including plans or standard operating procedures, developed in a partici-
patory manner, disseminated to the community, practiced, and underpinned by legislation where 
appropriate

2 5 3 3 4 2 4

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account for the 
needs of people with different degrees of vulnerability 2 4 3 3 3 2 2

D.1.3
Multi-hazard risk assessments utilized to develop and design evacuation strategies (evacuation 
routes, demarcation of safe areas and location of temporary shelters, use of vertical evacuation if 
needed)

2 2 3 3 3 2 2

D.1.4 Community’s ability to communicate in response to early warnings assessed 2 2 3 3 5 3 2 1

D.1.5 Contingency planning developed in a scenario-based manner following forecasts or likely scenarios 
across different timescales and informed by climate projections and scientific research 2 4 3 3 3 2 2

D.1.6 Early action and response options across time and geographical scales are linked to the provision of 
funding to support them - 4 3 3 4 4 - 1

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading hazard 
events 5 3 3 3 4 3 5 5

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and health 
services that need to be ready to respond to events promptly - 3 3 3 3 - 2

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, firefighters, 
volunteers, health services) who disseminate warnings to the public and decide public measures, 
including issuing orders for evacuation or sheltering in place

- 2 3 3 4 3 - 4

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemination 
processes, preparedness, and response to warning 2 - 2 2

D.2 Are public awareness and education campaigns conducted? 1.7 2.8 3.0 3.0 5.0 3.1 1.7 2.4

D.2.1
Ongoing public awareness and education programmes on hazards that could impact the population, 
vulnerabilities, exposure and how to reduce disaster impacts built into school curricula from primary 
through university

3 4 3 3 3 3 3

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard signals and dis-
ease signs and symptoms in order to contribute to community surveillance and to allow and promote 
robust no-regret response measures

- 4 3 3 3 - 3

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how to 
respond - 2 3 3 5 3 - 2

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, 
alter-native media) to improve public awareness 1 2 3 3 3 1 1

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups (e.g., 
women, children, older people, and people with disabilities) 1 2 3 3 3 1 3

D.3 Is public awareness and response tested and evaluated? 4.0 4.0 3.0 3.0 5.0 3.5 3.5 3.5

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorporated 
into preparedness and response plans and into capacity-building strategies 5 4 3 3 5 4 4 4

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required 3 4 3 3 3 3 3
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Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 4.0 4.0 4.0
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.8 3.9 3.6
A.3 Are roles and responsibilities of stakeholders identified? 4.6 4.6 4.6
A.4 Is risk information consolidated? 4.0 4.3 4.0
A.5 Is risk information properly incorporated into the early warning system? 4.0 4.0 3.8

Thematic Area Score 3.9 4.1 4.0

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 4.5 4.7 4.3
B.2 Are there forecasting and warning services in place? 3.5 4.4 4.3
B.3 Are there institutional mechanisms in place? 4.3 4.2 4.2

Thematic Area Score 4.1 4.4 4.2

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 4.2 4.2 4.0
C.2 Are communication systems and equipment in place and operational? 3.0 3.8 3.4
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 4.3 4.3 4.3

Thematic Area Score 3.8 4.1 3.9

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 3.9 3.9 3.9
D.2 Are public awareness and education campaigns conducted? 4.8 4.2 4.2
D.3 Is public awareness and response tested and evaluated? 3.5 4.0 4.0

Thematic Area Score 4.1 4.0 4.0
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Disaster Risk Knowledge

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScorePH1 PH2 PH3 PH4 PH5 PH6 PH7 PH8 PH9

A.1 Are key hazards and related threats identified? 4.0 - - - - - - - - - - 4.0 4.0

A.1.A

Characteristics of key hazards (e.g., geographical extent, 
magnitude, intensity, disease transmissibility, frequency, 
probability), including possible cascading  hazardous  
events,  are  analyzed,  historical  data  evaluated,  and  
potential  future  risks  assessed

4 - 4.0 4

A.1.2
Hazard maps (dynamic and multi-hazard, when possible) 
are developed that identify the geographical areas/people 
that could be affected by hazards

4 - 4.0 4

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.8 4.0 5.0 - - - - 3.5 4.0 4.0 4.1 3.9 4.0

A.2.1

Assessment and quantification of exposed people, services 
(e.g., hospitals) and critical infrastructure (e.g., electricity 
and water works, quality of building stock)  conducted  
and  mapped  for  all  relevant  hazards,  as  well  as  of  any  
compounding  risks,  at local level in both rural and urban 
areas and coastlines

2 - 4.0 4

A.2.2
Impacts  to  critical  infrastructure  and  secondary  risks 
associated with these impacts are evaluated, and  risk  man-
agement  solutions  considered  to  increase resilience

3 - 3.0 3

A.2.3
Vulnerability factors such as gender, disability, access to 
infrastructure, economic diversity, societal inequalities, and 
environmental sensitivities considered

3 4 5 3 4 4 4.0 4.0 4

A.2.4 Vulnerabilities of key economic sectors at national to local 
levels assessed 3 - 4.0 3

A.2.5 Historical and indigenous knowledge integrated into risk 
assessments 3 - 4.0 3

A.2.6 Activities that increase or compound risks (e.g., urbaniza-
tion and land use) identified and evaluated - - - 4.0 4

A.2.7

Risk assessment results integrated into local risk 
management plans and warning messages in a clear and 
easy-to-understand language with attention to how differ-
ent people assess information

3 4 5 4 4 4 4.2 4.0 4

A.2.8 Legislation and cultural norms assessed to identify gaps that 
may increase vulnerability - - - - -

A.3 Are roles and responsibilities of stakeholders identified? 4.6 - - - - - - - - - - 4.6 4.6

A.3.1
Key national government agencies involved in risk 
assessments (including hazard, vulnerability, and capacity 
assessments) are identified and roles defined

5 - 5.0 5

A.3.2
Legislation or government policy mandating the preparation 
of hazard, vulnerability and capacity assessments for all 
areas are in place

5 - 5.0 5

A.3.3

Responsibility for coordinating hazard identification and risk 
information (exposure, social and physical vulnerability, and 
capacity) assigned to one national organization with a view 
to consolidating approaches and monitoring linkages and 
cascading impacts

5 - 5.0 5

A.3.4 Process developed for scientific and technical experts to 
assess and review the accuracy of risk data and information 4 - 4.0 4

A.3.5

Process developed to actively engage rural and urban com-
munities in local hazard and risk assessments taking into 
consideration the needs of all people (women, children, 
older people, people with disabilities, etc.)

4 - 4.0 4

A.4 Is risk information consolidated? 4.0 3.0 - - - - - 3.0 3.0 3.0 3.0 4.3 4.0

A.4.1
Central standardized repository (including but not limited 
to a Geographic Information System) established to store all 
event/disaster and risk information

3 - 4.0 4

A.4.2

National standards (where possible, following international 
standards) established for the systematic collection, sharing 
and assessment of risk information and data related to 
hazards, exposures, vulnerabilities, and capacities

- - - 4.0 4

A.4.3 Standardized vulnerability data and information disaggre-
gated by sex, age, and disability 5 3 - 3 3 3 3.0 5.0 4

A.4.4

Process established to maintain, regularly review, and 
update risk data, including information on any new or 
emerging vulnerabilities and hazards, with roles and 
responsibilities of stakeholders identified along with 
appropriate funding

4 - 4.0 4

A.5  Is risk information properly incorporated into the early warning 
system? 4.0 2.0 - - - - - 4.0 3.0 3.0 3.0 4.0 3.8

A.5.1 Information on the geographical extent of hazards used to 
define safe areas and evacuation zones 4 - 4.0 4

A.5.2
Risk information on vulnerable groups (hazard, exposure, 
differential vulnerability) used to identify and define evacu-
ation routes and location of temporary shelters

4 - 4.0 4

A.5.3
Risk information on different types of assets reviewed to 
outline procedures to minimize damage or loss of such 
assets once a warning is issued

- 2 - 4 3 3 3.0 3

A.5.4

Process established for continuous update on new or 
emerging risks (e.g., due to urban expansion or establish-
ment of new settlements) and potential changes to some 
hazards (due to changes in land use) to update safe areas, 
evacuation zones and shelters

- - - 4
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScorePH1 PH2 PH3 PH4 PH5 PH6 PH7 PH8 PH9

B.1 Are there monitoring systems in place? 4.5 4.0 - 3.5 3.0 5.0 2.5 - 3.5 - 3.6 4.7 4.3

B.1.1 Monitoring network established that monitors 
hazards that impact the country 5 - 5.0 5

B.1.2 Measurement parameters and specifications docu-
mented for each relevant hazard 5 - 5.0 5

B.1.3
Technical equipment, suited to local conditions and 
circumstances, in place and personnel trained in its 
use and maintenance

4 - 5.0 5

B.1.4
Monitoring data received, processed and available 
in an interoperable format in real time or near 
real time

4 - 5.0 4

B.1.5

Monitoring data and metadata routinely curated 
with quality controls, archived and accessible 
for verification, research purposes and other 
applications

- 4 - 3 2 5 1 4 3.2 4.0 3

B.1.6

Monitoring hardware and software maintenance 
conducted routinely, and costs and resources 
considered from the beginning to ensure optimal 
operation of the system over time

- 4 - 4 4 5 4 3 4.0 4.0 4

B.1.7
The system is able to combine and benefit from new 
and older technology allowing for exchange of data 
among countries with different technical capabilities

- - - 5.0 4

B.2 Are there forecasting and warning services in place? 3.5 3.3 4.7 3.3 3.0 4.3 3.3 - 3.3 - 3.6 4.4 4.3

B.2.1

Data analysis and processing, modelling, prediction, 
and warning products generated based on accepted 
scientific and technical methodologies and dissemi-
nated within international standards and protocols

5 - 5.0 5

B.2.2
New data analysis and processing, modelling, predic-
tion, and warning products can be integrated easily 
in the system as science and technology evolve

2 - 4.0 4

B.2.3

Warning centers are operational at all times (24 
hours/day, seven days/week) and staffed by trained 
personnel following appropriate national and 
international standards

5 - 5.0 5

B.2.4

Warning messages are clear, consistent and include 
risk and impact information and are designed with 
consideration for linking threat levels to emergency 
preparedness and response actions

3 - 5.0 5

B.2.5 Software and data analysis for the received data 
updated periodically and to high security standards 4 - 4.0 4

B.2.6
The state of the monitoring and data analysis 
systems continuously monitored for any data gaps, 
connection issues or processing issues

4 3 5 3 4 5 3 3 3.7 4.0 4

B.2.7 Warnings generated and disseminated in an efficient 
and timely manner for each type of hazard 3 4 5 4 4 4 4 4 4.1 4.0 4

B.2.8 Warning system(s) subjected to regular system-wide 
tests and exercises 2 3 4 3 1 4 3 - 3 3.0 4.0 3

B.3 Are there institutional mechanisms in place? 4.3 4.3 4.5 3.7 2.0 4.7 3.7 4.0 4.0 - 3.8 4.2 4.2

B.3.1
Plans and documents for monitoring networks 
available and agreed upon with experts and relevant 
authorities

- 4 - 4 1 5 1 - 4 3.2 4.0 -

B.3.2

Agreements and interagency protocols established 
within country for exchange of monitoring systems 
data and baseline data needed for certain data 
products (e.g., bathymetric, and topographic data 
for tsunami modelling)

- 4 4 4 3 4 5 4 4 4.0 4.0 4

B.3.3

Agreements and interagency protocols established 
to ensure consistency of warning language and com-
munication responsibilities where different hazards 
are handled by different agencies

4 5 5 3 2 5 5 4 4 4.1 4.0 4

B.3.4
A multi-hazard coordination strategy established to 
obtain mutual efficiencies and effectiveness among 
different warning systems

4 - 4.0 4

B.3.5

Warning system partners, including local authorities 
and the media, are aware of and respect which 
organizations are responsible for generation and 
issuance of warnings

5 - 5.0 5

B.3.6

Cross-border exchange of warnings and observation 
data realized through bilateral/ multilateral 
agreements, especially for concerns such as tropical 
cyclones, floods, diseases, shared basins, data 
exchange, and technical capacity-building

4 - 4.0 4
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No. Sub-Element
Desk 
Study 
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Post-FGD 
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Score

Final 
ScorePH1 PH2 PH3 PH4 PH5 PH6 PH7 PH8 PH9

C.1 Are organizational and decision-making processes in place and 
operational? 4.2 3.0 3.0 3.0 3.5 4.0 2.0 3.0 3.5 - 3.1 4.2 4.0

C.1.1

Functions, roles, and responsibilities of each actor in the 
warning dissemination process enforced through government 
policy or legislation at all levels and included in the standard 
operating procedures

4 - 4.0 4

C.1.2
Warning communication strategies at the national, subnational, 
and local levels in place that ensure coordination across warning 
issuers and dissemination channels

5 - 5.0 5

C.1.3 Regular coordination, planning and review meetings between 
the warning issuers, the media, and other stakeholders 4 - 4.0 4

C.1.4 Professional and volunteer networks established to receive and 
disseminate warnings widely 4 - 4.0 4

C.1.5
Feedback mechanisms in place to verify that warnings have 
been received and to correct potential failures in dissemination 
and communication

4 3 3 3 4 4 2 3 3.1 4.0 4

C.1.6 Mechanisms to update the information are in place and are 
resilient to the event - 3 3 3 3 4 2 3 4 3.1 4.0 3

C.2 Are communication systems and equipment in place and operational? 3.0 3.3 4.1 3.3 2.0 3.6 2.4 3.0 2.6 3.0 3.0 3.8 3.4

C.2.1

Communication and dissemination systems tailored to the 
different needs of specific groups (urban and rural populations, 
women and men, older people and youth, people with disabil-
ities, etc.)

3 3 3 3 4 4 4 3 4 3 3.4 3.0 3

C.2.2
Understanding of last-mile connectivity to know which popu-
lation groups can be reached by different services, including 
mobile-cellular, satellite and radio services

- 3 4 4 2 3 2 2 2.9 4.0 3

C.2.3

Warning communication and dissemination systems reach the 
entire population, including seasonal populations and those in 
remote locations, through multiple communication channels 
(e.g., satellite and mobile-cellular networks, social media, 
flags, sirens, bells, public address systems, door-to-door visits, 
community meetings)

4 - 4.0 4

C.2.4 Communication strategies evaluated to ensure messages are 
reaching the population - 4 5 2 3 3.5 4.0 4

C.2.5

Agreements developed to utilize private sector resources where 
appropriate (e.g., mobile-cellular, satellite, television, radio 
broadcasting, amateur radio, social media) to disseminate 
warnings

4 4 5 3 1 5 4 3 2 3 3.3 4.0 4

C.2.6 Equipment maintained and upgraded to utilize new technologies 
(when appropriate) to ensure interoperability 3 3 - 2 - 3 2.7 4.0 4

C.2.7 Backup systems and processes in place in the event of failure 2 3 4 3 2 4 2 3 3.0 4.0 3

C.2.8
Resilience of communication channels and early warning system 
hardware evaluated in advance to reduce the impact of events 
on the infrastructure

2 3 4 4 2 4 2 2 3.0 4.0 3

C.2.9
Coverage of communication channels and multiple-channel 
systems assessed to identify gaps and possible points of failure 
that may increase vulnerability

- 3 4 3 1 3 1 2 2.4 3.0 3

C.3 Are impact-based early warnngs communicated effectively to prompt 
action by target groups? 4.3 - - - - - - - - - - 4.3 4.3

C.3.1 Warning messages provide clear guidance to trigger reactions 
(e.g., evacuation) 4 - 4.0 4

C.3.2

In the case of events with a short timeframe for reaction (e.g., 
earthquake early warning), automated systems should be in 
place to mitigate impacts (e.g., automatic stop of transport, 
activation of red lights in tunnels, stopping elevators on the 
closest floor, opening of fire-truck gates, etc.)

5 - 5.0 5

C.3.3

Early warnings should take into account the different risks and 
needs of subpopulations, including differential vulnerabilities 
(urban and rural, women and men, older people and youth, 
people with disabilities, etc.)

4 - 4.0 4

C.3.4 Public and other stakeholders are aware of which authorities 
issue the warnings and trust their message 4 - 4.0 4
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScorePH1 PH2 PH3 PH4 PH5 PH6 PH7 PH8 PH9

D.1 Are disaster preparedness measures, including response plans, devel-
oped and operational? 3.9 2.8 3.7 3.8 2.3 4.0 - - 5.0 - 3.5 3.9 3.9

D.1.1

Disaster preparedness, including plans or standard operating 
procedures, developed in a participatory manner, disseminated 
to the community, practiced, and underpinned by legislation 
where appropriate

4 - 4.0 4

D.1.2
Disaster preparedness measures, including plans and standard 
operating procedures, account for the needs of people with 
different degrees of vulnerability

4 - 4.0 4

D.1.3

Multi-hazard risk assessments utilized to develop and design 
evacuation strategies (evacuation routes, demarcation of 
safe areas and location of temporary shelters, use of vertical 
evacuation if needed)

3 3 4 4 2 5 5 3.8 4.0 4

D.1.4 Community’s ability to communicate in response to early 
warnings assessed 4 3 3 4 3 3 5 3.5 4.0 4

D.1.5
Contingency planning developed in a scenario-based manner 
following forecasts or likely scenarios across different timescales 
and informed by climate projections and scientific research

4 - 4.0 4

D.1.6 Early action and response options across time and geographical 
scales are linked to the provision of funding to support them - 2 - 3 1 4 5 3.0 3.0 3

D.1.7 Strategies implemented to maintain preparedness for longer 
return-periods and cascading hazard events 4 - 4.0 4

D.1.8
Protocols incorporated in the plans or standard operating 
procedures to reach emergency and health services that need to 
be ready to respond to events promptly

4 - 4.0 4

D.1.9

Protocols established to activate and mobilize last-mile operators 
(e.g., local police, firefighters, volunteers, health services) who 
disseminate warnings to the public and decide public measures, 
including issuing orders for evacuation or sheltering in place

4 3 4 4 3 4 5 3.8 4.0 4

D.1.10
Regular exercises undertaken to test and optimize the effective-
ness of early warning dissemination processes, preparedness, 
and response to warning

4 - 4.0 4

D.2 Are public awareness and education campaigns conducted? 4.8 2.5 5.0 4.0 3.0 4.0 - - - - 3.7 4.2 4.2

D.2.1

Ongoing public awareness and education pro-grammes on haz-
ards that could impact the population, vulnerabilities, exposure 
and how to reduce disaster impacts built into school curricula 
from primary through university

5 - 3.0 3

D.2.2

Public education provided to recognize hydro-meteorological and 
geophysical hazard signals and disease signs and symptoms in 
order to contribute to community surveillance and to allow and 
promote robust no-regret response measures

5 2 5 4 3 4 3.6 4.0 4

D.2.3 People educated on how warnings will be disseminated, which 
sources are reliable and how to respond 5 - 5.0 5

D.2.4
Utilization of the most effective media (e.g., established broad-
casting media, social networks, alter-native media) to improve 
public awareness

5 - 5.0 5

D.2.5
Public awareness and education campaigns tailored to the 
specific needs of vulnerable groups (e.g., women, children, older 
people, and people with disabilities)

4 3 5 4 3 4 3.8 4.0 4

D.3 Is public awareness and response tested and evaluated? 3.5 2.5 5.0 - - - - - - - 3.8 4.0 4.0

D.3.1
Previous emergency and disaster events and responses analyzed, 
and lessons learned incorporated into preparedness and 
response plans and into capacity-building strategies

4 3 5 4.0 4.0 4

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required 3 2 5 3.5 4.0 4
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Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 4.0 4.0 4.0
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 4.0 4.0 4.0
A.3 Are roles and responsibilities of stakeholders identified? 3.8 3.5 4.2
A.4 Is risk information consolidated? 2.8 3.5 4.3
A.5 Is risk information properly incorporated into the early warning system? 4.0 4.0 4.0

Thematic Area Score 3.7 3.8 4.1

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 3.7 3.5 4.0
B.2 Are there forecasting and warning services in place? 3.6 3.5 4.1
B.3 Are there institutional mechanisms in place? 3.3 3.3 4.0

Thematic Area Score 3.5 3.4 4.0

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 3.5 3.8 4.2
C.2 Are communication systems and equipment in place and operational? 3.8 4.0 4.0
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 4.3 4.3 4.3

Thematic Area Score 3.9 4.0 4.2

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 3.9 3.9 3.9
D.2 Are public awareness and education campaigns conducted? 4.0 4.0 4.0
D.3 Is public awareness and response tested and evaluated? 3.0 3.0 3.5

Thematic Area Score 3.6 3.6 3.8
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Disaster Risk Knowledge

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD Ad-
justed Score

Final 
ScoreSG1 SG2

A.1 Are key hazards and related threats identified? 4.0 - - - 4.0 4.0

A.1.A
Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, disease transmissibili-
ty, frequency, probability), including possible cascading  hazardous  events,  are  analyzed,  historical  
data  evaluated,  and  potential  future  risks  assessed

4 - 4 4

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that identify the geographical 
areas/people that could be affected by hazards 4 - 4 4

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 4.0 - - - 4.0 4.0

A.2.1

Assessment and quantification of exposed people, services (e.g., hospitals) and critical infrastructure 
(e.g., electricity and water works, quality of building stock)  conducted  and  mapped  for  all  relevant  
hazards,  as  well  as  of  any  compounding  risks,  at local level in both rural and urban areas and 
coastlines

5 - 5 5

A.2.2 Impacts  to  critical  infrastructure  and  secondary  risks associated with these impacts are evaluated, 
and  risk  management  solutions  considered  to  increase resilience 5 - 5 5

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic diversity, societal 
inequalities, and environmental sensitivities considered 4 - - 4 4

A.2.4 Vulnerabilities of key economic sectors at national to local levels assessed 4 - 4 4

A.2.5 Historical and indigenous knowledge integrated into risk assessments 2 - - - 2 2

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) identified and evaluated 3 - - 3 3

A.2.7 Risk assessment results integrated into local risk management plans and warning messages in a clear 
and easy-to-understand language with attention to how different people assess information 4 - - 4 4

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase vulnerability 5 - 5 5

A.3 Are roles and responsibilities of stakeholders identified? 3.5 3.7 4.0 3.7 3.5 4.2

A.3.1 Key national government agencies involved in risk assessments (including hazard, vulnerability, and 
capacity assessments) are identified and roles defined 4 4 4 4.0 4 4

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerability and capacity 
assessments for all areas are in place 2 - 2 4

A.3.3
Responsibility for coordinating hazard identification and risk information (exposure, social and phys-
ical vulnerability, and capacity) assigned to one national organization with a view to consolidating 
approaches and monitoring linkages and cascading impacts

4 - 4 4

A.3.4 Process developed for scientific and technical experts to assess and review the accuracy of risk data 
and information - 3 - 3.0 - 5

A.3.5
Process developed to actively engage rural and urban communities in local hazard and risk assess-
ments taking into consideration the needs of all people (women, children, older people, people with 
disabilities, etc.)

4 4 - 4.0 4 4

A.4 Is risk information consolidated? 3.7 4.0 4.0 4.0 3.5 4.3

A.4.1 Central standardized repository (including but not limited to a Geographic Information System) 
established to store all event/disaster and risk information 4 - 4 4

A.4.2
National standards (where possible, following international standards) established for the systematic 
collection, sharing and assessment of risk information and data related to hazards, exposures, 
vulnerabilities, and capacities

4 4 4 4.0 - 4

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and disability 3 - - 3 5

A.4.4
Process established to maintain, regularly review, and update risk data, including information on any 
new or emerging vulnerabilities and hazards, with roles and responsibilities of stakeholders identified 
along with appropriate funding

- 4 4 4.0 - 4

A.5  Is risk information properly incorporated into the early warning system? 4.0 - 5.0 5.0 4.0 4.0
A.5.1 Information on the geographical extent of hazards used to define safe areas and evacuation zones 4 - - - 4 4

A.5.2 Risk information on vulnerable groups (hazard, exposure, differential vulnerability) used to identify 
and define evacuation routes and location of temporary shelters 4 - 5 5.0 4 4

A.5.3 Risk information on different types of assets reviewed to outline procedures to minimize damage or 
loss of such assets once a warning is issued 4 - 5 5.0 4 4

A.5.4
Process established for continuous update on new or emerging risks (e.g., due to urban expansion or 
establishment of new settlements) and potential changes to some hazards (due to changes in land 
use) to update safe areas, evacuation zones and shelters

4 - 4 4
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score
Final Score

SG1 SG2

B.1 Are there monitoring systems in place? 3.5 4.0 - 4.0 3.5 4.0

B.1.1 Monitoring network established that monitors hazards that impact the country 3 - 3 4

B.1.2 Measurement parameters and specifications documented for each relevant hazard 3 - 3 4

B.1.3 Technical equipment, suited to local conditions and circumstances, in place and personnel trained in 
its use and maintenance - 4 4.0 - 4

B.1.4 Monitoring data received, processed and available in an interoperable format in real time or near 
real time 4 - 4 4

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived and accessible for 
verification, research purposes and other applications 4 - - 4 4

B.1.6 Monitoring hardware and software maintenance conducted routinely, and costs and resources 
considered from the beginning to ensure optimal operation of the system over time 4 4 4.0 4 4

B.1.7 The system is able to combine and benefit from new and older technology allowing for exchange of 
data among countries with different technical capabilities 3 - 3 4

B.2 Are there forecasting and warning services in place? 3.5 4.3 - 4.3 3.5 4.1

B.2.1
Data analysis and processing, modelling, prediction, and warning products generated based on 
accepted scientific and technical methodologies and disseminated within international standards 
and protocols

3 - - 3 5

B.2.2 New data analysis and processing, modelling, prediction, and warning products can be integrated 
easily in the system as science and technology evolve 3 - 3 4

B.2.3 Warning centers are operational at all times (24 hours/day, seven days/week) and staffed by trained 
personnel following appropriate national and international standards - 5 5.0 - 5

B.2.4 Warning messages are clear, consistent and include risk and impact information and are designed 
with consideration for linking threat levels to emergency preparedness and response actions 4 - 4 4

B.2.5 Software and data analysis for the received data updated periodically and to high security standards 3 - 3 3

B.2.6 The state of the monitoring and data analysis systems continuously monitored for any data gaps, 
connection issues or processing issues - 4 4.0 - 4

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each type of hazard 4 4 4.0 4 4

B.2.8 Warning system(s) subjected to regular system-wide tests and exercises 4 - 4 4

B.3 Are there institutional mechanisms in place? 3.3 - - - 3.3 4.0

B.3.1 Plans and documents for monitoring networks available and agreed upon with experts and relevant 
authorities 3 - - 3 4

B.3.2
Agreements and interagency protocols established within country for exchange of monitoring 
systems data and baseline data needed for certain data products (e.g., bathymetric, and topographic 
data for tsunami modelling)

3 - 3 4

B.3.3 Agreements and interagency protocols established to ensure consistency of warning language and 
communication responsibilities where different hazards are handled by different agencies 3 - 3 4

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and effectiveness 
among different warning systems 3 - 3 4

B.3.5 Warning system partners, including local authorities and the media, are aware of and respect which 
organizations are responsible for generation and issuance of warnings 4 - 4 4

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ multilateral 
agreements, especially for concerns such as tropical cyclones, floods, diseases, shared basins, data 
exchange, and technical capacity-building

4 - 4 4
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score
Final Score

SG1 SG2

C.1 Are organizational and decision-making processes in place and operational? 3.8 4.3 - 4.3 3.8 4.2

C.1.1
Functions, roles, and responsibilities of each actor in the warning dissemination process enforced 
through government policy or legislation at all levels and included in the standard operating proce-
dures

4 - 4 4

C.1.2 Warning communication strategies at the national, subnational, and local levels in place that ensure 
coordination across warning issuers and dissemination channels 4 - 4 4

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the media, and 
other stakeholders 4 4 4.0 4 4

C.1.4 Professional and volunteer networks established to receive and disseminate warnings widely 3 - 3 -

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to correct potential 
failures in dissemination and communication - 5 5.0 - 5

C.1.6 Mechanisms to update the information are in place and are resilient to the event - 4 4.0 - 4

C.2 Are communication systems and equipment in place and operational? 4.0 4.0 - 4.0 4.0 4.0

C.2.1 Communication and dissemination systems tailored to the different needs of specific groups (urban 
and rural populations, women and men, older people and youth, people with disabilities, etc.) - 4 4.0 - 4

C.2.2 Understanding of last-mile connectivity to know which population groups can be reached by different 
services, including mobile-cellular, satellite and radio services 4 4 4.0 4 4

C.2.3

Warning communication and dissemination systems reach the entire population, including seasonal 
populations and those in remote locations, through multiple communication channels (e.g., satellite 
and mobile-cellular networks, social media, flags, sirens, bells, public address systems, door-to-door 
visits, community meetings)

4 - 4 4

C.2.4 Communication strategies evaluated to ensure messages are reaching the population 4 - 4 4

C.2.5 Agreements developed to utilize private sector resources where appropriate (e.g., mobile-cellular, 
satellite, television, radio broadcasting, amateur radio, social media) to disseminate warnings 4 - 4 4

C.2.6 Equipment maintained and upgraded to utilize new technologies (when appropriate) to ensure 
interoperability 4 4 4.0 4 4

C.2.7 Backup systems and processes in place in the event of failure 4 - 4 4

C.2.8 Resilience of communication channels and early warning system hardware evaluated in advance to 
reduce the impact of events on the infrastructure 4 - 4 4

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identify gaps and 
possible points of failure that may increase vulnerability 4 4 4.0 4 4

C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 4.3 - - - 4.3 4.3

C.3.1 Warning messages provide clear guidance to trigger reactions (e.g., evacuation) 4 - 4 4

C.3.2
In the case of events with a short timeframe for reaction (e.g., earthquake early warning), automated 
systems should be in place to mitigate impacts (e.g., automatic stop of transport, activation of red 
lights in tunnels, stopping elevators on the closest floor, opening of fire-truck gates, etc.)

4 - 4 4

C.3.3
Early warnings should take into account the different risks and needs of subpopulations, including 
differential vulnerabilities (urban and rural, women and men, older people and youth, people with 
disabilities, etc.)

4 - 4 4

C.3.4 Public and other stakeholders are aware of which authorities issue the warnings and trust their 
message 5 - 5 5
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score
Final Score

SG1 SG2

D.1 Are disaster preparedness measures, including response plans, developed and operational? 3.9 - - - 3.9 3.9

D.1.1
Disaster preparedness, including plans or standard operating procedures, developed in a partici-
patory manner, disseminated to the community, practiced, and underpinned by legislation where 
appropriate

4 - 4 4

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account for the 
needs of people with different degrees of vulnerability 3 - 3 3

D.1.3
Multi-hazard risk assessments utilized to develop and design evacuation strategies (evacuation 
routes, demarcation of safe areas and location of temporary shelters, use of vertical evacuation if 
needed)

4 - 4 4

D.1.4 Community’s ability to communicate in response to early warnings assessed 4 - - 4 4

D.1.5 Contingency planning developed in a scenario-based manner following forecasts or likely scenarios 
across different timescales and informed by climate projections and scientific research 4 - 4 4

D.1.6 Early action and response options across time and geographical scales are linked to the provision of 
funding to support them 3 - 3 3

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading hazard 
events 4 - 4 4

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and health 
services that need to be ready to respond to events promptly 4 - 4 4

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, firefighters, 
volunteers, health services) who disseminate warnings to the public and decide public measures, 
including issuing orders for evacuation or sheltering in place

4 - 4 4

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemination 
processes, preparedness, and response to warning 5 - 5 5

D.2 Are public awareness and education campaigns conducted? 4.0 - - - 4.0 4.0

D.2.1
Ongoing public awareness and education pro-grammes on hazards that could impact the population, 
vulnerabilities, exposure and how to reduce disaster impacts built into school curricula from primary 
through university

4 - 4 4

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard signals and dis-
ease signs and symptoms in order to contribute to community surveillance and to allow and promote 
robust no-regret response measures

4 - 4 4

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how to 
respond 4 - 4 4

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, alter-
native media) to improve public awareness 4 - 4 4

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups (e.g., 
women, children, older people, and people with disabilities) 4 - 4 4

D.3 Is public awareness and response tested and evaluated? 3.0 4.0 - 4.0 3.0 3.5

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorporated 
into preparedness and response plans and into capacity-building strategies 3 - - 3 3

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required - 4 4.0 - 4
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Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 3.5 3.5 3.5
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.9 3.0 3.0
A.3 Are roles and responsibilities of stakeholders identified? 4.0 4.2 4.2
A.4 Is risk information consolidated? 3.3 3.5 3.5
A.5 Is risk information properly incorporated into the early warning system? 3.0 3.0 3.0

Thematic Area Score 3.3 3.4 3.4

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 3.4 4.0 3.4
B.2 Are there forecasting and warning services in place? 3.8 3.8 3.8
B.3 Are there institutional mechanisms in place? 3.0 3.2 3.2

Thematic Area Score 3.4 3.6 3.4

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 3.2 4.0 3.5
C.2 Are communication systems and equipment in place and operational? 2.4 2.6 2.6
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 2.3 2.3 2.3

Thematic Area Score 2.6 3.0 2.8

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 3.8 4.0 3.8
D.2 Are public awareness and education campaigns conducted? 2.6 2.6 2.6
D.3 Is public awareness and response tested and evaluated? 3.5 3.5 3.5

Thematic Area Score 3.3 3.4 3.3
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Disaster Risk Knowledge

No. Sub-Element Desk Study Score
Stakeholder Inputs SH Score 

Average

Post-FGD 
Adjusted 

Score

Final 
ScoreTH1 TH2 TH3 TH4 TH5 TH6 TH7

A.1 Are key hazards and related threats identified? 3.5 - - - - - - - - 3.5 3.5

A.1.A

Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, 
disease transmissibility, frequency, probability), including possible cascading  
hazardous  events,  are  analyzed,  historical  data  evaluated,  and  potential  
future  risks  assessed

3 - 3 3

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that 
identify the geographical areas/people that could be affected by hazards 4 - 4 4

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.9 4.0 5.0 4.0 2.5 4.5 3.0 5.0 3.9 3.0 3.0

A.2.1

Assessment and quantification of exposed people, services (e.g., hospitals) and 
critical infrastructure (e.g., electricity and water works, quality of building stock)  
conducted  and  mapped  for  all  relevant  hazards,  as  well  as  of  any  com-
pounding  risks,  at local level in both rural and urban areas and coastlines

3 4 5 4 3 5 3 5 4.1 4 4

A.2.2
Impacts  to  critical  infrastructure  and  secondary  risks associated with these 
impacts are evaluated, and  risk  management  solutions  considered  to  increase 
resilience

2 - 2 2

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic 
diversity, societal inequalities, and environmental sensitivities considered 2 - 2 2

A.2.4 Vulnerabilities of key economic sectors at national to local levels assessed 2 - 2 2

A.2.5 Historical and indigenous knowledge integrated into risk assessments 3 5 4 2 4 3 3.6 3 3

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) 
identified and evaluated 4 - 4 4

A.2.7
Risk assessment results integrated into local risk management plans and warning 
messages in a clear and easy-to-understand language with attention to how 
different people assess information

4 - 4 4

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase 
vulnerability 3 - 3 3

A.3 Are roles and responsibilities of stakeholders identified? 4.0 - 4.0 4.0 1.0 4.0 3.0 - 3.2 4.2 4.2

A.3.1 Key national government agencies involved in risk assessments (including hazard, 
vulnerability, and capacity assessments) are identified and roles defined 5 - 5 5

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerabil-
ity and capacity assessments for all areas are in place 5 - 5 5

A.3.3

Responsibility for coordinating hazard identification and risk information (ex-
posure, social and physical vulnerability, and capacity) assigned to one national 
organization with a view to consolidating approaches and monitoring linkages 
and cascading impacts

4 - 4 4

A.3.4 Process developed for scientific and technical experts to assess and review the 
accuracy of risk data and information 3 - 3 3

A.3.5
Process developed to actively engage rural and urban communities in local hazard 
and risk assessments taking into consideration the needs of all people (women, 
children, older people, people with disabilities, etc.)

3 4 4 1 4 3 3.2 4 4

A.4 Is risk information consolidated? 3.3 - 3.0 3.0 2.5 3.0 4.0 - 3.1 3.5 3.5

A.4.1 Central standardized repository (including but not limited to a Geographic Infor-
mation System) established to store all event/disaster and risk information 3 - 3 3

A.4.2
National standards (where possible, following international standards) estab-
lished for the systematic collection, sharing and assessment of risk information 
and data related to hazards, exposures, vulnerabilities, and capacities

3 - 3 3

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and 
disability 2 3 3 2 2 4 2.8 3 3

A.4.4
Process established to maintain, regularly review, and update risk data, including 
information on any new or emerging vulnerabilities and hazards, with roles and 
responsibilities of stakeholders identified along with appropriate funding

5 3 3 3 4 4 3.4 5 5

A.5  Is risk information properly incorporated into the early warning system? 3.0 - 3.0 3.0 2.0 2.0 2.0 - 2.4 3.0 3.0

A.5.1 Information on the geographical extent of hazards used to define safe areas and 
evacuation zones 4 - 4 4

A.5.2
Risk information on vulnerable groups (hazard, exposure, differential vulnera-
bility) used to identify and define evacuation routes and location of temporary 
shelters

2 - 2 2

A.5.3 Risk information on different types of assets reviewed to outline procedures to 
minimize damage or loss of such assets once a warning is issued 1 3 3 2 2 2 2.4 1.0 1.0

A.5.4

Process established for continuous update on new or emerging risks (e.g., due 
to urban expansion or establishment of new settlements) and potential changes 
to some hazards (due to changes in land use) to update safe areas, evacuation 
zones and shelters

5 - 5 5
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No. Sub-Element
Desk 
Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreTH1 TH2 TH3 TH4 TH5 TH6 TH7

B.1 Are there monitoring systems in place? 3.4 4.5 3.0 3.5 3.5 4.0 3.5 4.0 3.8 4.0 3.4

B.1.1 Monitoring network established that monitors hazards that impact the country 5 - 5 5

B.1.2 Measurement parameters and specifications documented for each relevant hazard 3 - 3 3

B.1.3 Technical equipment, suited to local conditions and circumstances, in place and 
personnel trained in its use and maintenance 4 - 4 4

B.1.4 Monitoring data received, processed and available in an interoperable format in real 
time or near real time 5 4 - 4 3 4 4 3.8 5 5

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived and 
accessible for verification, research purposes and other applications 3 5 3 3 4 4 3 4 3.7 3 3

B.1.6
Monitoring hardware and software maintenance conducted routinely, and costs 
and resources considered from the beginning to ensure optimal operation of the 
system over time

2 - 2 2

B.1.7 The system is able to combine and benefit from new and older technology allowing 
for exchange of data among countries with different technical capabilities 2 - 2 2

B.2 Are there forecasting and warning services in place? 3.8 4.5 3.5 4.5 4.0 4.5 4.5 4.0 4.3 3.8 3.8

B.2.1
Data analysis and processing, modelling, prediction, and warning products gener-
ated based on accepted scientific and technical methodologies and disseminated 
within international standards and protocols

4 4 2 4 3 4 4 4 3.6 4 4

B.2.2 New data analysis and processing, modelling, prediction, and warning products can 
be integrated easily in the system as science and technology evolve 2 - 2 2

B.2.3
Warning centers are operational at all times (24 hours/day, seven days/week) 
and staffed by trained personnel following appropriate national and international 
standards

5 5 5 5 5 5 5 5.0 5 5

B.2.4
Warning messages are clear, consistent and include risk and impact information and 
are designed with consideration for linking threat levels to emergency preparedness 
and response actions

3 - 3 3

B.2.5 Software and data analysis for the received data updated periodically and to high 
security standards 3 - 3 3

B.2.6 The state of the monitoring and data analysis systems continuously monitored for 
any data gaps, connection issues or processing issues 4 - 4 4

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each 
type of hazard 4 - 4 4

B.2.8 Warning system(s) subjected to regular system-wide tests and exercises 5 - 5 5

B.3 Are there institutional mechanisms in place? 3.0 - 5.0 4.0 5.0 5.0 5.0 - 4.8 3.2 3.2

B.3.1 Plans and documents for monitoring networks available and agreed upon with 
experts and relevant authorities 3 - 3 3

B.3.2
Agreements and interagency protocols established within country for exchange of 
monitoring systems data and baseline data needed for certain data products (e.g., 
bathymetric, and topographic data for tsunami modelling)

4 - 4 4

B.3.3
Agreements and interagency protocols established to ensure consistency of warning 
language and communication responsibilities where different hazards are handled 
by different agencies

2 - 2 2

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and 
effectiveness among different warning systems 2 - 2 2

B.3.5
Warning system partners, including local authorities and the media, are aware of 
and respect which organizations are responsible for generation and issuance of 
warnings

3 5 4 5 5 5 4.8 4 4

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ 
multilateral agreements, especially for concerns such as tropical cyclones, floods, 
diseases, shared basins, data exchange, and technical capacity-building

4 - 4 4
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No. Sub-Element
Desk 
Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreTH1 TH2 TH3 TH4 TH5 TH6 TH7

C.1 Are organizational and decision-making processes in place and operational? 3.2 - 5.0 4.5 5.0 4.5 4.0 - 4.6 4.0 3.5

C.1.1
Functions, roles, and responsibilities of each actor in the warning dissemination process 
enforced through government policy or legislation at all levels and included in the 
standard operating procedures

3 5 5 5 5 4 4.8 5 5

C.1.2 Warning communication strategies at the national, subnational, and local levels in place 
that ensure coordination across warning issuers and dissemination channels 3 - 3 3

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the 
media, and other stakeholders 3 - 3 3

C.1.4 Professional and volunteer networks established to receive and disseminate warnings 
widely 4 5 4 5 4 4 4.4 4 4

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to 
correct potential failures in dissemination and communication 2 - 2 2

C.1.6 Mechanisms to update the information are in place and are resilient to the event 4 - 4 4

C.2 Are communication systems and equipment in place and operational? 2.3 - 3.5 4.0 3.5 3.8 3.0 - 3.6 2.6 2.6

C.2.1
Communication and dissemination systems tailored to the different needs of specific 
groups (urban and rural populations, women and men, older people and youth, people 
with disabilities, etc.)

2 4 4 3 3 2 3.2 3 3

C.2.2 Understanding of last-mile connectivity to know which population groups can be 
reached by different services, including mobile-cellular, satellite and radio services 2 - -

C.2.3

Warning communication and dissemination systems reach the entire population, 
including seasonal populations and those in remote locations, through multiple com-
munication channels (e.g., satellite and mobile-cellular networks, social media, flags, 
sirens, bells, public address systems, door-to-door visits, community meetings)

2 4 4 3 4 3 3.6 3 3

C.2.4 Communication strategies evaluated to ensure messages are reaching the population 2 - 2 2

C.2.5
Agreements developed to utilize private sector resources where appropriate (e.g., 
mobile-cellular, satellite, television, radio broadcasting, amateur radio, social media) to 
disseminate warnings

3 - 3 3

C.2.6 Equipment maintained and upgraded to utilize new technologies (when appropriate) to 
ensure interoperability 3 3 4 4 4 4 3.8 3 3

C.2.7 Backup systems and processes in place in the event of failure 3 - 3 3

C.2.8 Resilience of communication channels and early warning system hardware evaluated in 
advance to reduce the impact of events on the infrastructure 2 - 2 2

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identi-
fy gaps and possible points of failure that may increase vulnerability 2 3 4 4 4 3 3.6 2 2

C.3 Are impact-based early warnngs communicated effectively to prompt action by target 
groups? 2.3 - - - - - - - - 2.3 2.3

C.3.1 Warning messages provide clear guidance to trigger reactions (e.g., evacuation) 3 - 3 3

C.3.2

In the case of events with a short timeframe for reaction (e.g., earthquake early warn-
ing), automated systems should be in place to mitigate impacts (e.g., automatic stop 
of transport, activation of red lights in tunnels, stopping elevators on the closest floor, 
opening of fire-truck gates, etc.)

1 - 1 1

C.3.3
Early warnings should take into account the different risks and needs of subpopula-
tions, including differential vulnerabilities (urban and rural, women and men, older 
people and youth, people with disabilities, etc.)

2 - 2 2

C.3.4 Public and other stakeholders are aware of which authorities issue the warnings and 
trust their message 3 - 3 3
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No. Sub-Element
Desk 
Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreTH1 TH2 TH3 TH4 TH5 TH6 TH7

D.1 Are disaster preparedness measures, including response plans, developed and operational? 3.8 4.0 3.5 4.0 3.0 4.0 3.0 4.0 3.6 4.0 3.8

D.1.1
Disaster preparedness, including plans or standard operating procedures, developed in 
a participatory manner, disseminated to the community, practiced, and underpinned by 
legislation where appropriate

5 - 5 5

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, 
account for the needs of people with different degrees of vulnerability 3 - 3 3

D.1.3
Multi-hazard risk assessments utilized to develop and design evacuation strategies 
(evacuation routes, demarcation of safe areas and location of temporary shelters, use of 
vertical evacuation if needed)

2 - 2 2

D.1.4 Community’s ability to communicate in response to early warnings assessed 3 4 5 4 4 4 3 4 4.0 3 3

D.1.5
Contingency planning developed in a scenario-based manner following forecasts or likely 
scenarios across different timescales and informed by climate projections and scientific 
research

2 - 2 2

D.1.6 Early action and response options across time and geographical scales are linked to the 
provision of funding to support them 5 - 5 5

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading 
hazard events 5 - 5 5

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency 
and health services that need to be ready to respond to events promptly 5 - 5 5

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, fire-
fighters, volunteers, health services) who disseminate warnings to the public and decide 
public measures, including issuing orders for evacuation or sheltering in place

4 4 2 4 2 4 3 4 3.3 4 4

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning 
dissemination processes, preparedness, and response to warning 4 - 4 4

D.2 Are public awareness and education campaigns conducted? 2.6 - 2.5 3.5 3.0 3.5 2.5 - 3.0 2.6 2.6

D.2.1
Ongoing public awareness and education pro-grammes on hazards that could impact the 
population, vulnerabilities, exposure and how to reduce disaster impacts built into school 
curricula from primary through university

3 2 3 3 3 2 2.6 3 3

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard 
signals and disease signs and symptoms in order to contribute to community surveillance 
and to allow and promote robust no-regret response measures

1 - 1 1

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and 
how to respond 3 - 3 3

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social 
networks, alternative media) to improve public awareness 3 3 4 3 4 3 3.4 3 3

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable 
groups (e.g., women, children, older people, and people with disabilities) 3 - 3 3

D.3 Is public awareness and response tested and evaluated? 3.5 - 5.0 4.0 3.0 4.0 4.0 - 4.0 3.5 3.5

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned 
incorporated into preparedness and response plans and into capacity-building strategies 4 5 4 3 4 4 4.0 4 4

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required 3 - 3 3
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Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 3.5 2.5 3.0
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.5 2.5 2.7
A.3 Are roles and responsibilities of stakeholders identified? 4.0 4.0 4.0
A.4 Is risk information consolidated? 3.5 3.5 3.3
A.5 Is risk information properly incorporated into the early warning system? 2.8 2.8 2.8

Thematic Area Score 3.3 3.1 3.1

B. Detection, Monitoring, Analysis    
B.1 Are there monitoring systems in place? 4.0 3.4 3.5
B.2 Are there forecasting and warning services in place? 3.0 3.5 3.5
B.3 Are there institutional mechanisms in place? 3.8 3.3 3.3

Thematic Area Score 3.6 3.4 3.4

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 3.2 3.2 3.2
C.2 Are communication systems and equipment in place and operational? 2.0 2.1 2.1
C.3 Are impact-based early warning communicated effectively to prompt action by target groups? 3.0 5.0 2.3

Thematic Area Score 2.7 3.4 2.5

D.  Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 1.9 2.2 2.6
D.2 Are public awareness and education campaigns conducted? 3.2 3.4 3.4
D.3 Is public awareness and response tested and evaluated? 2.0 2.0 2.0

Thematic Area Score 2.4 2.5 2.7
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Disaster Risk Knowledge

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD Ad-
justed Score Final Score

VN1
A.1 Are key hazards and related threats identified? 3.5 - - 2.5 2.5

A.1.A
Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, disease transmis-
sibility, frequency, probability), including possible cascading  hazardous  events,  are  analyzed,  
historical  data  evaluated,  and  potential  future  risks  assessed

3 - 3 3

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that identify the 
geographical areas/people that could be affected by hazards 4 - 2 2

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 2.5 5.0 5.0 2.5 2.7

A.2.1

Assessment and quantification of exposed people, services (e.g., hospitals) and critical infra-
structure (e.g., electricity and water works, quality of building stock)  conducted  and  mapped  
for  all  relevant  hazards,  as  well  as  of  any  compounding  risks,  at local level in both rural 
and urban areas and coastlines

- - - 3

A.2.2 Impacts  to  critical  infrastructure  and  secondary  risks associated with these impacts are 
evaluated, and  risk  management  solutions  considered  to  increase resilience - - - -

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic diversity, 
societal inequalities, and environmental sensitivities considered 3 5 5.0 3 3

A.2.4 Vulnerabilities of key economic sectors at national to local levels assessed 3 - 3 3

A.2.5 Historical and indigenous knowledge integrated into risk assessments - - - 3

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) identified and 
evaluated 2 - 2 2

A.2.7
Risk assessment results integrated into local risk management plans and warning messages 
in a clear and easy-to-understand language with attention to how different people assess 
information

2 - 2 2

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase vulnerability - - - -

A.3 Are roles and responsibilities of stakeholders identified? 4.0 5.0 5.0 4.0 4.0

A.3.1 Key national government agencies involved in risk assessments (including hazard, vulnerability, 
and capacity assessments) are identified and roles defined 5 - 5 5

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerability and capaci-
ty assessments for all areas are in place 5 - 5 5

A.3.3
Responsibility for coordinating hazard identification and risk information (exposure, social 
and physical vulnerability, and capacity) assigned to one national organization with a view to 
consolidating approaches and monitoring linkages and cascading impacts

5 - 5 5

A.3.4 Process developed for scientific and technical experts to assess and review the accuracy of risk 
data and information 3 - 3 3

A.3.5
Process developed to actively engage rural and urban communities in local hazard and risk 
assessments taking into consideration the needs of all people (women, children, older people, 
people with disabilities, etc.)

2 5 5.0 2 2

A.4 Is risk information consolidated? 3.5 5.0 5.0 3.5 3.3

A.4.1 Central standardized repository (including but not limited to a Geographic Information System) 
established to store all event/disaster and risk information 5 - 5 4

A.4.2
National standards (where possible, following international standards) established for the 
systematic collection, sharing and assessment of risk information and data related to hazards, 
exposures, vulnerabilities, and capacities

2 5 5.0 2 2

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and disability 5 5 5.0 5 5

A.4.4
Process established to maintain, regularly review, and update risk data, including information 
on any new or emerging vulnerabilities and hazards, with roles and responsibilities of stakehold-
ers identified along with appropriate funding

2 5 5.0 2 2

A.5  Is risk information properly incorporated into the early warning system? 2.8 5.0 5.0 2.8 2.8

A.5.1 Information on the geographical extent of hazards used to define safe areas and evacuation 
zones 3 5 5.0 3 3

A.5.2 Risk information on vulnerable groups (hazard, exposure, differential vulnerability) used to 
identify and define evacuation routes and location of temporary shelters 2 5 5.0 2 2

A.5.3 Risk information on different types of assets reviewed to outline procedures to minimize 
damage or loss of such assets once a warning is issued 3 - 3 3

A.5.4
Process established for continuous update on new or emerging risks (e.g., due to urban 
expansion or establishment of new settlements) and potential changes to some hazards (due to 
changes in land use) to update safe areas, evacuation zones and shelters

3 - 3 3
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score
Final Score

VN1

B.1 Are there monitoring systems in place? 4.0 5.0 5.0 3.4 3.5

B.1.1 Monitoring network established that monitors hazards that impact the country 5 - 4 4

B.1.2 Measurement parameters and specifications documented for each relevant hazard - - - 4

B.1.3 Technical equipment, suited to local conditions and circumstances, in place and personnel trained 
in its use and maintenance 3 5 5.0 4 4

B.1.4 Monitoring data received, processed and available in an interoperable format in real time or near 
real time - 5 5.0 3 3

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived and accessible for 
verification, research purposes and other applications - 5 5.0 - -

B.1.6 Monitoring hardware and software maintenance conducted routinely, and costs and resources 
considered from the beginning to ensure optimal operation of the system over time - 5 5.0 2 2

B.1.7 The system is able to combine and benefit from new and older technology allowing for exchange of 
data among countries with different technical capabilities - - 4 4

B.2 Are there forecasting and warning services in place? 3.0 4.4 4.4 3.5 3.5

B.2.1
Data analysis and processing, modelling, prediction, and warning products generated based on 
accepted scientific and technical methodologies and disseminated within international standards 
and protocols

- 3 3.0 4 4

B.2.2 New data analysis and processing, modelling, prediction, and warning products can be integrated 
easily in the system as science and technology evolve - - - -

B.2.3 Warning centers are operational at all times (24 hours/day, seven days/week) and staffed by trained 
personnel following appropriate national and international standards 3 - 3 3

B.2.4 Warning messages are clear, consistent and include risk and impact information and are designed 
with consideration for linking threat levels to emergency preparedness and response actions - 5 5.0 4 4

B.2.5 Software and data analysis for the received data updated periodically and to high security standards - - - -

B.2.6 The state of the monitoring and data analysis systems continuously monitored for any data gaps, 
connection issues or processing issues 3 5 5.0 3 3

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each type of hazard 3 5 5.0 4 4
B.2.8 Warning system(s) subjected to regular system-wide tests and exercises 3 4 4.0 3 3
B.3 Are there institutional mechanisms in place? 3.8 - - 3.3 3.3

B.3.1 Plans and documents for monitoring networks available and agreed upon with experts and relevant 
authorities 4 - 2 2

B.3.2
Agreements and interagency protocols established within country for exchange of monitoring sys-
tems data and baseline data needed for certain data products (e.g., bathymetric, and topographic 
data for tsunami modelling)

3 - 4 4

B.3.3 Agreements and interagency protocols established to ensure consistency of warning language and 
communication responsibilities where different hazards are handled by different agencies - - 2 2

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and effectiveness 
among different warning systems 4 - 4 4

B.3.5 Warning system partners, including local authorities and the media, are aware of and respect which 
organizations are responsible for generation and issuance of warnings 4 - 4 4

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ multilateral 
agreements, especially for concerns such as tropical cyclones, floods, diseases, shared basins, data 
exchange, and technical capacity-building

- - 4 4
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No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreVN1

C.1 Are organizational and decision-making processes in place and operational? 3.2 5.0 5.0 3.2 3.2

C.1.1 Functions, roles, and responsibilities of each actor in the warning dissemination process enforced through 
government policy or legislation at all levels and included in the standard operating procedures 5 - 5 5

C.1.2 Warning communication strategies at the national, subnational, and local levels in place that ensure coordina-
tion across warning issuers and dissemination channels 3 5 5.0 3 3

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the media, and other 
stakeholders 2 5 5.0 2 2

C.1.4 Professional and volunteer networks established to receive and disseminate warnings widely 3 - 3 3

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to correct potential failures in 
dissemination and communication - 5 5.0 - -

C.1.6 Mechanisms to update the information are in place and are resilient to the event 3 5 5.0 3 3
C.2 Are communication systems and equipment in place and operational? 2.0 5.0 5.0 2.1 2.1

C.2.1 Communication and dissemination systems tailored to the different needs of specific groups (urban and rural 
populations, women and men, older people and youth, people with disabilities, etc.) 2 5 5.0 2 2

C.2.2 Understanding of last-mile connectivity to know which population groups can be reached by different 
services, including mobile-cellular, satellite and radio services 2 5 5.0 2 2

C.2.3

Warning communication and dissemination systems reach the entire population, including seasonal 
populations and those in remote locations, through multiple communication channels (e.g., satellite and 
mobile-cellular networks, social media, flags, sirens, bells, public address systems, door-to-door visits, 
community meetings)

2 - 2 2

C.2.4 Communication strategies evaluated to ensure messages are reaching the population - 5 5.0 2 2

C.2.5 Agreements developed to utilize private sector resources where appropriate (e.g., mobile-cellular, satellite, 
television, radio broadcasting, amateur radio, social media) to disseminate warnings 2 - 2 2

C.2.6 Equipment maintained and upgraded to utilize new technologies (when appropriate) to ensure interopera-
bility - 5 5.0 3 3

C.2.7 Backup systems and processes in place in the event of failure - 5 5.0 - -

C.2.8 Resilience of communication channels and early warning system hardware evaluated in advance to reduce 
the impact of events on the infrastructure - 5 5.0 - -

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identify gaps and possible 
points of failure that may increase vulnerability - 5 5.0 2 2

C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 3.0 5.0 5.0 2.3 2.3

C.3.1 Warning messages provide clear guidance to trigger reactions (e.g., evacuation) 3 - 3 3

C.3.2
In the case of events with a short timeframe for reaction (e.g., earthquake early warning), automated systems 
should be in place to mitigate impacts (e.g., automatic stop of transport, activation of red lights in tunnels, 
stopping elevators on the closest floor, opening of fire-truck gates, etc.)

- 5 5.0 1 1

C.3.3 Early warnings should take into account the different risks and needs of subpopulations, including differential 
vulnerabilities (urban and rural, women and men, older people and youth, people with disabilities, etc.) - - 2 2

C.3.4 Public and other stakeholders are aware of which authorities issue the warnings and trust their message 3 - 3 3
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(Appendix C: Raw Data Score Sheets Continued...)
Viet Nam

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreVN1

D.1 Are disaster preparedness measures, including response plans, developed and operational? 1.9 5.0 5.0 2.2 2.6

D.1.1 Disaster preparedness, including plans or standard operating procedures, developed in a participatory 
manner, disseminated to the community, practiced, and underpinned by legislation where appropriate 2 5 5.0 4 4

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account for the 
needs of people with different degrees of vulnerability 2 - 2 3

D.1.3 Multi-hazard risk assessments utilized to develop and design evacuation strategies (evacuation routes, 
demarcation of safe areas and location of temporary shelters, use of vertical evacuation if needed) 2 - 2 2

D.1.4 Community’s ability to communicate in response to early warnings assessed 1 5 5.0 1 1

D.1.5 Contingency planning developed in a scenario-based manner following forecasts or likely scenarios 
across different timescales and informed by climate projections and scientific research - 5 5.0 - -

D.1.6 Early action and response options across time and geographical scales are linked to the provision of 
funding to support them 2 5 5.0 2 2

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading hazard 
events 2 - 2 2

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and health 
services that need to be ready to respond to events promptly 2 - 2 2

D.1.9
Protocols established to activate and mobilize last-mile operators (e.g., local police, firefighters, volun-
teers, health services) who disseminate warnings to the public and decide public measures, including 
issuing orders for evacuation or sheltering in place

2 5 5.0 3 3

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemination 
processes, preparedness, and response to warning 2 5 5.0 2 4

D.2 Are public awareness and education campaigns conducted? 3.2 5.0 5.0 3.4 3.4

D.2.1
Ongoing public awareness and education pro-grammes on hazards that could impact the population, 
vulnerabilities, exposure and how to reduce disaster impacts built into school curricula from primary 
through university

3 - 4 4

D.2.2
Public education provided to recognize hydro-meteorological and geophysical hazard signals and disease 
signs and symptoms in order to contribute to community surveillance and to allow and promote robust 
no-regret response measures

3 - 3 3

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how to respond 3 5 5.0 3 3

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, alter-na-
tive media) to improve public awareness 4 - 4 4

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups (e.g., 
women, children, older people, and people with disabilities) 3 - 3 3

D.3 Is public awareness and response tested and evaluated? 2.0 5.0 5.0 2.0 2.0

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorporated into 
preparedness and response plans and into capacity-building strategies 2 5 5.0 2 2

D.3.2 Public awareness strategies and programmes 
evaluated regularly and updated as required 2 - 2 2
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(Appendix C: Raw Data Score Sheets Continued...)
Regional Level
Summary

Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 4.5 4.5 4.5
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 3.0 3.0 3.0
A.3 Are roles and responsibilities of stakeholders identified? 4.0 4.0 4.0
A.4 Is risk information consolidated? 4.0 4.0 4.0

Thematic Area Score 3.5 3.9 3.9

B. Detection, Monitoring, Analysis    
B.1  Are there monitoring systems in place? 3.3 3.3 3.3
B.2 Are there forecasting and warning services in place? 2.6 3.1 3.3
B.3 Are there institutional mechanisms in place? 3.3 3.7 3.7

Thematic Area Score 3.1 3.4 3.4

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 2.3 3.2 3.2
C.2 Are communication systems and equipment in place and operational? 2.1 - 3.5
C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 2.3 - 4.0

Thematic Area Score 2.2 3.2 3.6

D. Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 2.6 3.2 3.3
D.2 Are public awareness and education campaigns conducted? 3.4 3.4 3.4
D.3 Is public awareness and response tested and evaluated? 3.0 3.0 3.0

Thematic Area Score 3.0 3.2 3.2
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Thematic Area Desk Study 
Score

Revised Score Based 
on FGD Final Score

A. Disaster Risk Knowledge    
A.1 Are key hazards and related threats identified? 4.5 4.5 4.5
A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 3.0 3.0 3.0
A.3 Are roles and responsibilities of stakeholders identified? 4.0 4.0 4.0
A.4 Is risk information consolidated? 4.0 4.0 4.0

Thematic Area Score 3.5 3.9 3.9

B. Detection, Monitoring, Analysis    
B.1  Are there monitoring systems in place? 3.3 3.3 3.3
B.2 Are there forecasting and warning services in place? 2.6 3.1 3.3
B.3 Are there institutional mechanisms in place? 3.3 3.7 3.7

Thematic Area Score 3.1 3.4 3.4

C. Warning Dissemination and Communications    
C.1 Are organizational and decision-making processes in place and operational? 2.3 3.2 3.2
C.2 Are communication systems and equipment in place and operational? 2.1 - 3.5
C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 2.3 - 4.0

Thematic Area Score 2.2 3.2 3.6

D. Preparedness and Response    
D.1 Are disaster preparedness measures, including response plans, developed and operational? 2.6 3.2 3.3
D.2 Are public awareness and education campaigns conducted? 3.4 3.4 3.4
D.3 Is public awareness and response tested and evaluated? 3.0 3.0 3.0

Thematic Area Score 3.0 3.2 3.2

Regional Level
(Appendix C: Raw Data Score Sheets Continued...)

Disaster Risk Knowledge

No. Sub-Element Desk Study Score
Stakeholder Inputs SH Score 

Average

Post-FGD 
Adjusted 

Score

Final 
ScoreAR1 AR2

A.1 Are key hazards and related threats identified? 4.5 - - - 4.5 4.5

A.1.A
Characteristics of key hazards (e.g., geographical extent, magnitude, intensity, disease transmis-
sibility, frequency, probability), including possible cascading  hazardous  events,  are  analyzed,  
historical  data  evaluated,  and  potential  future  risks  assessed for the ASEAN region

5 - 5 5

A.1.2 Hazard maps (dynamic and multi-hazard, when possible) are developed that identify the geo-
graphical areas/people that could be affected by hazards for the ASEAN region 4 - 4 4

A.2 Are exposure, vulnerabilities, capacities, and risks assessed? 3.0 4.0 3.0 3.5 3.0 3.0

A.2.1
Assessment and quantification of exposed people, services (e.g., hospitals) and critical infra-
structure (e.g., electricity and water works, quality of building stock)  conducted  and  mapped  
for  all  relevant  hazards,  as  well  as  of  any  compounding  risks,  at the ASEAN regional level

4 - 4 4

A.2.2
Impacts  to  critical  infrastructure  and  secondary  risks associated with these impacts are 
evaluated, and  risk  management  solutions  considered  to  increase resilience for the ASEAN 
region

3 - 3 3

A.2.3 Vulnerability factors such as gender, disability, access to infrastructure, economic diversity, 
societal inequalities, and environmental sensitivities considered for the ASEAN region 4 - 4 4

A.2.4 Vulnerabilities of key economic sectors at the ASEAN regional level assessed 3 - 3 3

A.2.5 Historical and indigenous knowledge integrated into risk assessments for the ASEAN region 2 4 3 3.5 2 2

A.2.6 Activities that increase or compound risks (e.g., urbanization and land use) identified and 
evaluated for the ASEAN region 2 - 2 2

A.2.8 Legislation and cultural norms assessed to identify gaps that may increase vulnerability for the 
ASEAN region - - 3 3

A.3 Are roles and responsibilities of stakeholders identified? 4.0 - - - 4.0 4.0

A.3.1 Key regional agencies involved in risk assessments (including hazard, vulnerability, and capacity 
assessments) are identified and roles defined 4 - 4 4

A.3.2 Legislation or government policy mandating the preparation of hazard, vulnerability and capaci-
ty assessments for all areas are in place for the ASEAN region 4 - 4 4

A.3.3
Responsibility for coordinating hazard identification and risk information (exposure, social 
and physical vulnerability, and capacity) assigned to one regional organization with a view to 
consolidating approaches and monitoring linkages and cascading impacts

4 - 4 4

A.3.4 Process developed for scientific and technical experts to assess and review the accuracy of risk 
data and information 4 - 4 4

A.3.5
Process developed to actively engage communities in assessments taking into consideration 
the needs of all people (women, children, older people, people with disabilities, etc.) for the 
ASEAN region

4 - 4 4

A.4 Is risk information consolidated? 4.0 - 4.0 4.0 4.0 4.0

A.4.1 Central standardized repository (including but not limited to a Geographic Information System) 
established to store all event/disaster and risk information for the ASEAN region 4 - 4 4

A.4.2
Regional standards (where possible, following international standards) established for the 
systematic collection, sharing and assessment of risk information and data related to hazards, 
exposures, vulnerabilities, and capacities

4 - 4 4

A.4.3 Standardized vulnerability data and information disaggregated by sex, age, and disability for the 
ASEAN region 4 4 4.0 4 4

A.4.4
Process established to maintain, regularly review, and update risk data, including information on 
any new or emerging vulnerabilities and hazards, with roles and responsibilities of stakeholders 
identified along with appropriate funding for the ASEAN region

4 - 4 4
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Hazard Detection, Monitoring, Analysis, and Forecasting

(Appendix C: Raw Data Score Sheets Continued...)
Regional Level

No. Sub-Element
Desk 
Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreAR1 AR2 AR3 AR4

B.1 Are there monitoring systems in place? 3.3 3.6 4.2 2.6 4.4 3.7 3.3 3.3
B.1.1 Monitoring network established that monitors hazards that impact the ASEAN region 4 4 5 4 4 4.3 4 4

B.1.2 Measurement parameters and specifications documented for each relevant hazard for the 
ASEAN region 4 - 4 4

B.1.3 Technical equipment, suited to regional conditions and circumstances, in place and personnel 
trained in its use and maintenance for the ASEAN region 3 4 4 2 4 3.5 3 3

B.1.4 Monitoring data received, processed and available in an interoperable format in real time or 
near real time for the ASEAN region 3 4 4 2 4 3.5 3 3

B.1.5 Monitoring data and metadata routinely curated with quality controls, archived and accessible 
for verification, research purposes and other applications for the ASEAN region 2 3 3 2 5 3.3 2 2

B.1.6
Monitoring hardware and software maintenance conducted routinely, and costs and resources 
considered from the beginning to ensure optimal operation of the system over time for the 
ASEAN region

4 3 5 3 5 4.0 4 4

B.1.7
Monitoring systems are able to combine and benefit from new and older technology allowing 
for exchange of data among countries with different technical capabilities for the ASEAN 
region

3 - 3 3

B.2 Are there forecasting and warning services in place? 3.1 3.5 3.3 2.7 5.0 3.6 3.1 3.3

B.2.1
Data analysis and processing, modelling, prediction, and warning products generated based 
on accepted scientific and technical methodologies and disseminated within international 
standards and protocols for the ASEAN region

4 3 4 3 5 3.8 4 4

B.2.2 New data analysis and processing, modelling, prediction, and warning products can be inte-
grated easily in the system as science and technology evolve for the ASEAN region 3 - 3 3

B.2.3 Regional warning centers are operational at all times (24 hours/day, seven days/week) and 
staffed by trained personnel following appropriate national and international standards - 4 2 4 5 3.8 - 4

B.2.4
Warning messages are clear, consistent and include risk and impact information and are 
designed with consideration for linking threat levels to emergency preparedness and response 
actions for the ASEAN region

3 4 4 2 5 3.8 3 3

B.2.5 Software and data analysis for the received data updated periodically and to high security 
standards for the ASEAN region 3 - 3 3

B.2.6 The state of the monitoring and data analysis systems continuously monitored for any data 
gaps, connection issues or processing issues for the ASEAN region 2 2 3 2 5 3.0 2 2

B.2.7 Warnings generated and disseminated in an efficient and timely manner for each type of 
hazard for the ASEAN region 3 4 4 3 5 4.0 3 3

B.2.8 Regional warning system(s) subjected to regular system-wide tests and exercises 4 4 3 2 5 3.5 4 4
2.C Are there institutional mechanisms in place? 3.7 3.6 3.7 2.4 4.5 3.4 3.7 3.7

B.3.1 Plans and documents for monitoring networks available and agreed upon with experts and 
relevant authorities for the ASEAN region 4 4 4 3 4 3.8 4 4

B.3.2
Agreements and interagency protocols established within the ASEAN region for exchange of 
monitoring systems data and baseline data needed for certain data products (e.g., bathymet-
ric, and topographic data for tsunami modelling)

3 4 3 2 - 3.0 3 3

B.3.3
Agreements and interagency protocols established to ensure consistency of warning language 
and communication responsibilities where different hazards are handled by different agencies 
in the ASEAN region

4 4 3 2 - 3.0 4 4

B.3.4 A multi-hazard coordination strategy established to obtain mutual efficiencies and effective-
ness among different warning systems for the ASEAN region 3 4 4.0 3 3

B.3.5 Regional warning system partners, including the media, are aware of and respect which 
organizations are responsible for generation and issuance of warnings 4 3 5 2 - 3.3 4 4

B.3.6
Cross-border exchange of warnings and observation data realized through bilateral/ multilat-
eral agreements, especially for concerns such as tropical cyclones, floods, diseases, shared 
basins, data exchange, and technical capacity-building for the ASEAN region

4 3 3 3 5 3.5 4 4
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Warning Dissemination and Communication

(Appendix C: Raw Data Score Sheets Continued...)
Regional Level

No. Sub-Element
Desk 
Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score
Final Score

AR1 AR2 AR3 AR4

C.1 Are organizational and decision-making processes in place and operational? 3.2 3.7 3.3 2.5 5.0 3.7 3.2 3.2

C.1.1
Functions, roles, and responsibilities of each actor in the warning dissemination process enforced 
through policy or legislation at all levels and included in the standard operating procedures for the 
ASEAN region

2 4 3 3 5 3.8 2 2

C.1.2 Warning communication strategies at the regional level are in place that ensure coordination across 
warning issuers and dissemination channels 3 4 - 3 5 4.0 3 3

C.1.3 Regular coordination, planning and review meetings between the warning issuers, the media, and 
other stakeholders 4 4 - 2 5 3.7 4 4

C.1.4 Professional and volunteer networks established in the ASEAN region to receive and disseminate 
warnings widely 3 3 3 2 5 3.3 3 3

C.1.5 Feedback mechanisms in place to verify that warnings have been received and to correct potential 
failures in dissemination and communication for the ASEAN region 4 3 3 2 5 3.3 4 4

C.1.6 Mechanisms to update the information are in place and are resilient to the event for the ASEAN region 3 4 4 3 5 4.0 3 3
3.B Are communication systems and equipment in place and operational? - 3.5 3.2 2.5 4.8 3.5 - 3.5
C.2.4 Regional communication strategies evaluated to ensure messages are reaching intended audience - 4 3 2 4 3.3 - 4

C.2.5
Agreements developed to utilize private sector resources where appropriate (e.g., mobile-cellular, 
satellite, television, radio broadcasting, amateur radio, social media) to disseminate warnings for the 
ASEAN region

- 3 - 2 5 3.3 - 3

C.2.6 Regional early warning equipment maintained and upgraded to utilize new technologies (when appro-
priate) to ensure interoperability - - 3 3 5 3.7 - 3

C.2.7 Backup systems and processes in place in the event of failure for the ASEAN region - - 4 3 5 4.0 - 4

C.2.8 Resilience of communication channels and early warning system hardware evaluated in advance to 
reduce the impact of events on the infrastructure for the ASEAN region - - 3 3 5 3.7 - 3

C.2.9 Coverage of communication channels and multiple-channel systems assessed to identify gaps and 
possible points of failure that may increase vulnerability for the ASEAN region - - 3 2 5 3.3 - 4

C.3 Are impact-based early warnngs communicated effectively to prompt action by target groups? 4.0 4.0 4.0 3.0 5.0 4.0 #DIV/0! 4.0
C.3.1 Regional warning messages provide clear guidance to trigger reactions (e.g., evacuation) 4 4 4 3 5 4.0 - 4
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Preparedness and Response Capabilities

(Appendix C: Raw Data Score Sheets Continued...)
Regional Level

No. Sub-Element Desk Study 
Score

Stakeholder Inputs SH Score 
Average

Post-FGD 
Adjusted 

Score

Final 
ScoreAR1 AR2 AR3

D.1 Are disaster preparedness measures, including response plans, developed and operational? 3.2 - 3.0 4.0 3.5 3.2 3.3

D.1.1 Disaster preparedness, including plans or standard operating procedures, developed in a participatory 
manner, practiced, and underpinned by legislation where appropriate for the ASEAN region - 3 4 3.5 - 4

D.1.2 Disaster preparedness measures, including plans and standard operating procedures, account for the 
needs of people with different degrees of vulnerability for the ASEAN region 2 – 2 2

D.1.5
Contingency planning developed in a scenario-based manner following forecasts or likely scenarios 
across different timescales and informed by climate projections and scientific research for the ASEAN 
region

3 3 4 3.5 3 3

D.1.6 Early action and response options across time and geographical scales are linked to the provision of 
funding to support them for the ASEAN region 4 – 4 4

D.1.7 Strategies implemented to maintain preparedness for longer return-periods and cascading hazard 
events for the ASEAN region 3 – 3 3

D.1.8 Protocols incorporated in the plans or standard operating procedures to reach emergency and health 
services that need to be ready to respond to events promptly for the ASEAN region 4 – 4 4

D.1.10 Regular exercises undertaken to test and optimize the effectiveness of early warning dissemination 
processes, preparedness, and response to warning for the ASEAN region 3 – 3 3

D.2 Are public awareness and education campaigns conducted? 3.4 - 3.5 3.5 3.5 3.4 3.4

D.2.1 Ongoing  public awareness and education programmes on hazards that could impact the population, 
vulnerabilities, exposure and how to reduce disaster impacts built into regional training curricular 4 - 4 4

D.2.2
Regional public education provided to recognize hydro-meteorological and geophysical hazard signals 
and disease signs and symptoms in order to contribute to community surveillance and to allow and 
promote robust no-regret response measures

3 3 3 3.0 3 3

D.2.3 People educated on how warnings will be disseminated, which sources are reliable and how to respond 
for the ASEAN region 4 - 4 4

D.2.4 Utilization of the most effective media (e.g., established broadcasting media, social networks, alter-na-
tive media) to improve public awareness in the ASEAN region 3 4 4 4.0 3 3

D.2.5 Public awareness and education campaigns tailored to the specific needs of vulnerable groups (e.g., 
women, children, older people, and people with disabilities) in the ASEAN region 3 - 3 3

4.C Is public awareness and response tested and evaluated? 3.0 - 3.5 3.0 3.3 3.0 3.0

D.3.1 Previous emergency and disaster events and responses analyzed, and lessons learned incorporated into 
preparedness and response plans and into capacity-building strategies for the ASEAN region 4 4 3 3.5 4 4

D.3.2 Public awareness strategies and programmes evaluated regularly and updated as required for the 
ASEAN region 2 3 3 3.0 2 2
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APPENDIX D: GLOBAL AND REGIONAL 
INITIATIVES, SYSTEMS, AND FRAMEWORKS
Global

CAP125 | Common Alerting Protocol 
The Common Alerting Protocol (CAP) is an international standard format for emergency 
alerting and public warning designed for all hazards, particularly weather events, earthquakes, 
tsunamis, volcanoes, public health, power outages, and many other emergencies. Developed 
by the International Telecommunication Union, the CAP sends a standardized alerting message 
to different platforms to ensure coverage, increase impact, and avoid confusion. According 
to UNESCAP, 90% of the world population resides in areas covered by CAP; however, least 
developed countries (LDCs) continue to face challenges in fully adopting CAP due to information 
and communication technologies (ICT) limitations. 
   
CREWS126 | Climate Risk and Early Warning Systems 
The Climate Risk and Early Warning Systems Initiative (CREWS) financially supports Least 
Developed Countries and Small Island Developing states (SIDS), aiding in the establishment of 
risk-informed early weather warnings and risk information services. Created through the tripartite 
partnership of World Bank/ Global Facility for Disaster Reduction and Recovery (GFDRR), World 
Meteorological Organization (WMO), and United Nations Office for Disaster Risk Reduction 
(UNDRR), CREWS projects and initiatives are geared towards WMO’s 2030 vision wherein “all 
nations are more resilient to the socio-economic consequences of extreme weather, climate, 
water and other environmental events.” 

DisasterAWARE127 | Disaster All-hazards Warning, Analysis, and Risk Evaluation
The Pacific Disaster Center (PDC)’s integrated platform for hazard situational awareness, decision 
support, and information exchange, known as DisasterAWARE® (Disaster All-hazards Warning, 
Analysis, and Risk Evaluation) continually monitors information feeds from reliable and authoritative 
meteorological, geological, and hazard-reporting agencies around the world ensuring accurate, 
real-time reporting of hazard events within the system. Decision makers receive early warning 
alerts delivered via email or to their mobile devices by reliable, up-to-the-minute alert services. 
Subscribers to the DisasterAWARE Smart Alert Service can elect to receive alerts according to 
hazard type, severity, and geographic region. Hazard data are put into context for responders 
in an easy-to-use, but sophisticated geospatial information environment. Collaborating disaster 
management experts can instantly share analyses and situational reports to achieve shared 
situational awareness of unfolding events with all stakeholders. DisasterAWARE has provided the 
foundation for customized instances of the system in Indonesia (InAWARE), Viet Nam (VinAWARE), 
Thailand (ThaiAWARE), and the Philippines (PhilAWARE), as well as the  Disaster Monitoring and 
Response System (DMRS) operated by the AHA Centre and used by ASEAN Member States. 

GDACS128 | Global Disaster Alert and Communication System
Global Disaster Alert and Communication System (GDACS) is a cooperation framework between 



180

STRENGTHENING ASEAN MULTI-HAZARD END TO END EARLY WARNING SYSTEM FOR NATURAL DISASTERS

An Assessment of  Current Capacity (2024)

the United Nations and the European Commission, together with disaster managers worldwide, 
with the primary objective to improve alerts, information exchange and coordination in the first 
phase after major sudden-onset disasters. GDACS was designed to provide real-time access 
to web‐based disaster information systems and related coordination tools as seen in GDACS 
Disaster Alerts, Virtual OSOCC, and maps and satellite imagery.  

ICG/PTWS129 | Intergovernmental Coordination Group for the Pacific Tsunami Warning and 
Mitigation System 
Under the supervision of the United Nations Educational, Scientific and Cultural Organization 
(UNESCO) Intergovernmental Oceanographic Commission (IOC), the Intergovernmental 
Coordination Group for the Pacific Tsunami Warning and Mitigation System (ICG/PTWS) was 
established 1965. As an international cooperative effort of 46 Pacific member states and marginal 
seas, the programme aims to alleviate and mitigate the destructive effects of tsunami events. Their 
initiatives focus on strengthening community resilience through disaster preparedness training 
activities. PTWS’ operational warning headquarters is through the Pacific Tsunami Warning 
Center (PTWC) which coordinates with other operation centers from international to national 
centers to effectively monitor the Pacific Ocean’s seismic and sea level stations, particularly for 
earthquakes and tsunami alerts. The hazard and disaster warning messages are then sent to 
more than 100 locations across the region.

Multi-Regional

AEIC130 | ASEAN Earthquake Information Centre 
The ASEAN Earthquake Information Centre (AEIC) was established in 2000 following the proposal 
of the Directors of the ASEAN National Meteorological Services in August 1990. AEIC was 
created to disseminate information on earthquakes occurring in the ASEAN countries, conduct 
research and training programs for ASEAN members’ seismologists, and maintain information 
management on earthquake data for the National Seismological Centres of the ASEAN Member 
States.

ASMC131 | ASEAN Specialised Meteorological Centre 
Since its establishment in 1993, the ASEAN Specialised Meteorological Centre (ASMC) has been 
hosted by the Meteorological Service Singapore in the ASEAN Centre to initially aid in monitoring 
and assessing land and forest fires, as well as to provide early warning for smoke haze in the 
southern ASEAN region. Its scope has expanded through the years as ASMC is now involved 
in research and development for studying weather and climate systems present in the region. 
ASMC also conducts regional capability development programs in science and technology.

IOTWMS132 | Indian Ocean Tsunami Warning and Mitigation System 
Following the 2004 Indian Ocean Tsunami, the Indian Ocean Tsunami Warning and Mitigation 
System was established by UNESCO’s Intergovernmental Oceanographic Commission. Being 
supported through a multilevel international cooperation, its tsunami monitoring and warning 
services cover 36 Indian Ocean basin countries and is holistically referred to as a unified 
Probabilistic Tsunami Hazard Assessment. IOWTMS has also strengthened its work on scientific 
advances, national and sub-national warning and response capabilities. To date, the IOWTWMS 
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has established 11 Tsunami Service Providers (TPS) in different parts of the world.

RIMES133 | The Regional Integrated Multi-Hazard Early Warning System for Africa and Asia
The Regional Integrated Multi-Hazard Early Warning System for Africa and Asia (RIMES) is a regional 
early warning system within a multi-hazard framework for the generation and communication of 
early warning information, and capacity-building for preparedness and response to transboundary 
hazards. With the support of ESCAP, RIMES’ systems and programs is owned and managed by 
the respective ASEAN Member States. Its significant contribution is to fill in the gaps of global 
data to the national and local networks in LDCs and SIDS.

SCSTAC134 | South China Sea Tsunami Advisory Center 
Launched in 2019, the South China Sea Tsunami Advisory Center (SCSTAC) was primarily 
operated to provide timely tsunami advisories to the national tsunami warning centers and 
tsunami warning focal points of the ASEAN Member States and China itself. SCSTAC is part of 
the Pacific Tsunami Warning and Mitigation System Program, and UNESCO’s Intergovernmental 
Oceanographic Commission (IOC)’s Global Tsunami Warning System. 

TTF135 | Trust Fund for Tsunami, Disaster and Climate Preparedness 
Established in 2005, the ESCAP Trust Fund for Tsunami, Disaster and Climate Preparedness 
(TTF) was initially intended for tsunami early warning using a multi-hazard approach. The 
aftermath of the 2004 Indian Ocean Tsunami strongly emphasized the need for a regional disaster 
preparedness mechanism in the Indian Ocean and Southeast Asia. Since its establishment, the 
TTF has expanded its scope to cover disaster and climate preparedness, include SIDS in the 
Southwest Pacific, and increased its EWS initiatives in 19 countries.

Regional

AADMER136 | ASEAN Agreement on Disaster Management and Emergency Response 
The ASEAN Committee on Disaster Management (ACDM) developed the ASEAN Agreement on 
Disaster Management and Emergency Response (AADMER) in 2005. This regional legally binding 
agreement unites ASEAN Member States to promote regional cooperation and collaboration in 
reducing disaster losses and intensifying joint emergency response to disasters in the ASEAN 
region. The most recent AADMER Work Programme (2021-2025) was developed under the 
leadership of the ACDM and its Working Groups with full support from the ASEAN Secretariat and 
the AHA Centre. The Work Programme places early warning as a priority for the ASEAN region to 
support disaster risk reduction.

ACDM137 | ASEAN Committee on Disaster Management 
Established in 2003, the ASEAN Committee on Disaster Management (ACDM) facilitates regional 
cooperation in addressing problems associated with disaster management. The ACDM is 
comprised of the region’s NDMOs who meet on a regular (at least annual) basis to advance regional 
disaster management. The ACDM’s main roles include provision of leadership and guidance 
towards fulfilling the goals and objectives of AADMER; coordination, development, monitoring 
and implementation of the AADMER Work Programme and other initiatives implemented by 
the respective working groups; strengthening of coordination with relevant ASEAN bodies; and 
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collaboration with ASEAN Dialogue Partners, multilateral agencies, NGOs and the private 
sector. The ACDM is supported by five ACDM Working Groups (WG), namely: (i) Risk Assessment 
and Awareness; (ii) Prevention and Mitigation; (iii) Preparedness and Response; (iv) Recovery; and 
(v) Knowledge and Innovation Management. The Working Group for Prevention and Mitigation 
develops and supports the regions early warning initiatives. 

ADINet138 | ASEAN Disaster Information Network
The ASEAN Disaster Information Network (ADINet) serves as a repository of hazards and disasters 
that have occurred in the ASEAN region. Managed by the AHA Centre since 2012, ADINet is an 
open platform wherein the public is able to submit information on hazards or disasters that will be 
validated by the center. Additionally, the AHA Centre supplements in public data with additional 
hazard information, as required.

AHA Centre139 | ASEAN Coordinating Centre for Humanitarian Assistance on disaster 
management 
An intergovernmental organization, the ASEAN Coordinating Centre for Humanitarian Assistance 
on disaster management (AHA Centre) was established by the ten ASEAN Member States with the 
aim to facilitate cooperation and coordination of disaster management amongst ASEAN Member 
States. Central to the AHA Centre’s work is engagement with National Disaster Management 
Organizations (NDMOs) of the ASEAN Member States to support their disaster risk reduction 
activities. Furthermore, the AHA Centre partners with international organizations, private sector, 
and civil society organizations, such as the Red Cross and Red Crescent Movement, the United 
Nations, and AADMER Partnership Group. The AHA Centre maintains and administers the custom 
early warning and decision support tool, DMRS (see below.)

DMRS140 | Disaster Monitoring and Response System
The ASEAN Disaster Monitoring and Response System (DMRS) is a custom version of PDC’s 
DisasterAWARE platform, deployed at the AHA Centre. The system integrates custom regional 
hazard information and provides a regional monitoring and response tool for the ASEAN region. It 
also acts as a regional repository for regional and ASEAN Member State hazard and non-hazard 
data. The DMRS system is maintained, administered, and operationally used by the AHA Centre 
and is also utilized by the Governments of the Union of Myanmar and Lao PDR to support their 
national disaster management objectives.

MRC141 | Mekong River Commission
As supported by the Mekong Agreement of several partner countries in 1995, the Mekong River 
Commission (MRC) was established as an international organization to foster regional dialogue 
and cooperation on water diplomacy, water resource management, and increase the monitoring 
and communication of the ASEAN Member States. MRC’s early warning initiatives focus on the 
region’s top hazards particularly drought, that could result in wildfires, smoke haze, and water 
crises. MRC partnered with the Mekong Drought and Crop Watch (MDCW) supported by Asian 
Disaster Preparedness Center (ADPC) to develop a web-based interface that aids member 
countries in decision-making in facing challenges from the effects of climate change. 

SAOFFG142 | Southeastern Asia-Oceania Flash Flood Guidance
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The Southeastern Asia-Oceania Flash Flood Guidance (SAOFFG) system is a part of Global Flash 
Flood Guidance System (FFGS), providing operational forecasters and NDMOs with real-time 
informational guidance products pertaining to the threat of small-scale flash flooding. The system 
is designed to provide the required products to support the development of flash flood warnings 
from rainfall events using remote-sensed precipitation (radar and satellite-based rainfall estimates) 
and hydrological models. Indonesia acts as the regional center for SAOFFG, responsible for 
providing regional and national verification of SAOFFG flash flood forecasts and warnings. 

SCMG143 | ASEAN Sub-Committee on Meteorology and Geophysics
Initiated in 1989, the ASEAN Sub-Committee on Meteorology and Geophysics (SCMG) has 
planned its 2016-2025 targets to include capacity building on climate information; strengthened 
timely data exchange on weather and climate services together with earthquake, volcano, and 
tsunami hazards; continued monitoring of transboundary marine and air pollution; and increased 
use of information technology for facilitation of data products dissemination on weather and 
seismological information.

SERVIR-SEA144 | SERVIR Southeast Asia
SERVIR Southeast Asia (SERVIR-SEA) leverages a unique partnership between the U.S. Agency 
for International Development (USAID) and the U.S. National Aeronautics and Space Agency 
(NASA), to harness such space technology and open data to help address development challenges 
related to a changing climate. In partnership with leading regional organizations, SERVIR-SEA 
supports Cambodia, Indonesia, Lao PDR, Myanmar (Burma), Philippines, Thailand, and Viet Nam 
through the use of information provided by Earth observing satellites and geospatial technologies 
to manage climate risks. The Asian Disaster Preparedness Center (ADPC), a recognized leader in 
strengthening disaster resilience in Asia, is the prime implementer for SERVIR SEA. 
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