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IRDR: a science community for research and actions
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13 National Committees . 1Regional Committee

IRDR Australia  Bushfire & Natural Hazards Cooperative IRDR New Zealand Natural Hazards Research Platform (NHRP)
Research Centre (BNH CRC)

IRDR Canada Science and Technology Working Group, IRDR USA Natural Hazards Center (NHC), Institute of Behavioral
Canada’s Platform for Disaster Risk Reduction Science, University of Colorado at Boulder

IRDR China China Association for Science and Technology  IRDR Iran A group of eight Iranian research institutes and
(CAST) scientific associations

IRDR Colombia National Committee of Disaster Risk IRDR Indonesia Indonesia Institute of Sciences (LIPI)

Knowledge, National Unit for Disaster Risk
Management of the Presidency of the

Republic of Colombia IRDR Japan Science Council of Japan (SCJ)

IRDR France Scientific Council, Association Francaise Pour  IRDR Republic of National Disaster Management Research Institute
la Prevention des Catastrophes Naturelles Korea (NDMI) in Ministry of the Interior and Safety
(AFPCN)

IRDR Germany  German Committee for Disaster Reduction IRDR Nepal National Reconstruction Authority of Nepal

IRDR Regional Committee ISC Regional Office for Latin America and the Caribbean




18 International Gentres of Excellence

Community-based Resilience, New
Zealand

Risk Interpretation and Action, UK

Understanding Risk & Safety, Colombia

Critical Infrastructure & Strategic
Planning, Germany

National Society for Earthquake
Technology, Nepal

Disaster Risk and Climate Extremes,
Malaysia

Transforming Development and Disaster
Risk

Resilient Communities & Settlements,
India

Risk Interconnectivity and Governance on
WEather/Climate Extremes Impact and
Public Health, Shanghai

ICoE- CR

ICoE- RIA

ICoE- UR&S

ICoE- CI&SP

ICoE- NEST

ICoE-SEADPRI-UKM

ICoE-TDDR

ICoE-RCS

ICoE-RIG-WECEIPHE

Risk Education and Learning, South Africa

Capacity building, research, Taipei

Vulnerability & Resilience Metrics, USA

Disaster Resilient Homes, Buildings, and
Public Infrastructure, Canada

Disaster and Medical Humanitarian
Response, Hong Kong

Spatial Decision Support for Integrated
Disaster Risk Reduction, the Netherlands

Integrated Research on Disaster Risk Science,
Australia

Disaster and Climatic Extremes, Pakistan

Coherence among Disaster Risk Reduction,
Climate Change Adaptation, and Sustainable
Development, Tokyo

ICoE- REaL

ICoE- Taipei

ICoE- VaRM

ICoE- DRHBPI

ICoE-CCOUC

ICoE-SDS IDRR

ICoE-IRDRS

ICoE-DCE

ICOE - Coherence



IRDR'S GROWING PARTNERSHIP
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IRDR Working Group on Risk Interpretation and
Action (RIA) proposed a framework of multi-hazard
impact based early warning system(2019), which has
been utilized by countries especially in the SIDS due
to its low cost. This system aligns with the four pillars
of the Early Warning for All initiative (2022).

Case of application: The Ministry of Humanitarian
Affairs and Disaster Management (MoHADM)
established a National Multi-Hazard Early Warning
Centre (NMHEWC) to facilitate disaster
preparedness and establish linkages between early
warning and early action to reduce the impact of
disasters in Somalia.

UNDRR filmed this case and
will be promoting it in the lead
up to International Day for
Disaster Risk Reduction 2022.

Multi-Hazard Impact Based Early Warning S

Community connection
and response
» Two-way communication network
» Pre-impact assessment
» Local risk knowledge adopted
» Public awareness
» Risk perception, knowledge
and interpretation
» Appropriate response in place
» Safe evacuation resourcing

Institutional arrangement

» Regulatory framework

« Mandate

« Roles and responsibilities
« Interagency collaboration
« Concept of operation

Earth data observation

« Local hydro-met stations
« Local seismic networks
« Local tide gauge networks

Risk Communication

« Government notified
« Public notified

« Local community notified
« Tourists notified

» DART buoys

- AWS

= Doppler radars

, = Upper air observation
) - Satellite observation

Dissemination and
notification methods
= Siren towers

» Text message

* Internet

» Mash Box

= Social Media

= Specialized networks
= Media

TV

= Radio

« Others

Data and information
collection

= National information centre
« Satellite comms

« Broadband and telephone

« Global data

» Regional data

Warnings and
other infrastructure

Hazard detection

» Hardware

products » Operating system
= Watches = Data analysis software
« Advisories «» Data Integration software

« Statements
Impact based

. : Hazard assessment
forecasting/warning

+ Observation

» Hazard assessment « Criteria

= Vulnerability information « Prediction models

= Impact & risk assessments « Uncertainty assessment
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Some examples ahout the EWS projects (IRDR and IRDR engaged)
Countries Projects (IRDR and IRDR engaged)

The Pacific Region The Pacific Resilience Program- Multi Hazard Early

Tonga, Samoa, Fiji, Cook Islands, Kiribati Warning System in Tonga and Samoa

Niue and Tuvalu, Palau, Nauru, Marshall Risk Interpretation and Application Program of IRDR

Islands Tokelau, Honiara, Papua New Climate Risk and Early Warning System Initiative (CREWS)
Guinea Coastal Inundation Forecasting Demonstration Project (CIFDP-

Fiji)
United National Development Project

Caribbean Strengthen Integrated Early Warning Systems
Antigua, Barbuda, Dominica, Dominica for more effective disaster risk reduction in the
Republic, Saint Lucia, Saint Vincent and Caribbean though knowledge and tool

the Grenadines transfer



) Forensic Investigations of Disasters— FORIN

The FORIN methodology, proposed in 2014, helps to
simplify the process of studying disasters. It has
several features which help to improve the
understanding of disaster risk, offering policy options
and other evidence-based recommendations that
can be integrated with development policy and
processes to reduce the risk of disaster. This
methodology has been applied in catastrophes
analyses in many developing countries, including the
Haiti Earthquake 2010 and Jamaica Flood 2021.

Forensic Investigations
of Disasters (FORIN)

-

A conceptual framework
and guide to research

analysis and
7o & learning

Innovations of the methodology

» Holistic root-cause analysis with emphasis on the

i17l- i i opulation ) SR mE orensic Insi or Future Resilience
social-cultural dimension o a e
> “Disaster DNA” Framework T e Climate
Overuse of g
H : : . T resurces i Structural
» Future-oriented thinking with a focus on resilience y (it @ inecualty g@
Environmental
o . . ' v Degradation ) Debt
» Avoiding blame and fostering collaboration T, o of risk



DRIVERS

Increased global climate
change is leading to
more intense rainfall and
a higher risk of coastal
flooding

Increasing waste and poor
management clog drainage
systems, worsening local
flooding and waterway
pollution

Socioeconomic disparities
mean poorer communities,
especially in informal
settlements, struggle more
with flood recovery due to
limited financial resources and
support

LOCALISED BREAKING POINT

Rapid and
unplanned urban
expansion into
marginal and flood-
prone areas increases
flood risks. Informal
settlements, often poorly
constructed and densely
packed, are especially
vulnerable

Lack of community
education on flood
risks and proper waste
management leads to
poor preparedness and
response during flooding
events

Global rapid urbanization

strains infrastructure

and fuels the growth of

informal settlements. In
Montego Bay, these trends
drive local urban sprawl
and the development of

flood-prone areas

Economic structures,
especially those
reliant on tourism, are
vulnerable to natural
disasters. The global
tourism industry’s
climate risks affect
economic stability and
resilience in disaster-
prone areas

Case: Jamaica Floods / 2021

SEVERE FLOODING
CAUSED BY
40MM OF HEAVY
RAINFALL.

EXTREME IMPACT

933 people impacted
with several injuries
reported

Damage to critical
infrastructure and
floodwaters blocking major
roads and airport access lead
to economic losses for local
businesses and residents
dependent on tourism

Informal settlements suffered
greatly as debris-filled floodwaters

clogged drains, causing extensive

damage to property and
household items

DECISION PATHWAY

Upgrading and
maintaining
drainage systems
to prevent
blockages and
manage runoff
more effectively.

Strengthening
enforcement of the
national building
code and land
use regulations to
ensure construction
practices are resilient
to flooding and other
hazards

Providing financial
support to
businesses for
resilience measures
to help them recover
more quickly after a
disaster.

Developing strategies
to diversify the local
economy beyond
tourism to lessen
dependence on a
single sector prone to
flooding and disasters




Understanding hazards and risks The 2025 updated

supplement to the UNDRR-ISC

IRDR launched the Hazard Classification in 2014. In 2021, IRDR
and UNDRR, ISC together review the classification and launched o
the new Hazard Information Profiles. In 2025, HIPs were reviewed Informatlon
and the new edition reflects the complex and interconnected Proﬁles

nature of today’s global risk landscape. Hazards increasingly
occur together, cascade across systems, and amplify one another.
In response, the updated profiles emphasize a multi-hazard
approach—critical for effective early warning systems, emergency
planning, and disaster resilience.

This updated edition builds on that foundation with:
« 282 reviewed hazards across 8 types and 39 clusters

« Improved, machine-readable format to support their use across
digital tools and systems

e Clearer articulation of hazard interactions and multi-hazard
scenarios

« User-informed revisions and new content to support real-world ) _ @)
planning and response SENDAI FRAMEWORK 52 Soionce Council C3/UNDRR



Understanding Hazards | Tonga Eruption + Tsunami 2022

Compound hazard Cascading hazard Complex hazards

Stress on

Pandemic Social +
Governmental

Flooding systems
Tsunami Tsunami from

tsunami Flooding

Volcanic Volcanic Tsunami from
Eruption Eruption tsunami

Risk of Volcanic
infrastructure Eruption

collapse +

health issues - Riik o:
infrastructure
Ash Fall

collapse +
health issues

(modified from B. Fakhruddin 2022 )



Cascading Compounding + Complex Impacts

Stress on .
Housing

. Social + Loss of ‘________-—-'
Pandemic - e lives Infrastructure
systems Damage

\

Economic
Losses

Flooding —_—
Tsunami from '

Tsunami

Volcanic
Eruption

Risk of
infrastructure
collapse +
health issues

Critical
Infrastructure
Damage

Ash Fall

(modified from B. Fakhruddin 2022 )
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The The Global Disaster Data Platform (GDDAT) provides global disaster assessment products from different organizations.
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The The Global Disaster Data Platform (GDDAT) provides global disaster assessment products from different organizations.
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Compared to the average over the last 30 years (1991-2020), the total frequency of global natursl disasters in 2021 was 13% higher, with 81% lower in desths, 48% Nothing undermines sustainable development like disasters. They can destroy decades of progress in an instant. Understanding and managing disaster risk i essential
less in the affected population, and 82% more in direct economic losses. Global flood disasters in 2021 were the most frequent, 48% more than the historic levels,
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As 2022 begins, COVID-19 and its economic and societal consequences continue to pose a critical threat to the world. Vaccine inequality and 3 resultant uneven The year 2021 has again been strongly marked by the Covid-19 pandemic. In addition, cli- mate-related extreme weather events, includ- ing heat waves, forest fires,

and floods, have precccupied us in many parts of the world. This year, also Germany was severely hit by floods in the West and South. This dis:

economic recovery risk compounding social fractures and geopolitical tensions. In the poorest 52 countries— home to 20% of the world s people—only 6% of the has shaken many
people and made us painfully aware that climate change — which makes such floods more likely in many places - affects us all and can have devastating effects even
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population had been vaccinated at the time of writing. By 2024, developing economies (excluding China) will have fallen 5.5% below their pre-pandemic expected.
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weaken social cohesion and global cooperation. Job losses, a widening digital divide, disrupted social interactions, and abrupt shifts in markets could lead to dire 16th Edition consequences are as yet unforeseeable. The news is dominated by it, while cther no less important issues are receding into the background. These include the main

The immediate human and economic cost of COVID-19 i severe. It threatens to scale back years of progress on reducing poverty and inequality and to further

cial interactions. Its long-term
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Global Natural Disaster
Assessment Report

Academy of Disaster Reduction and Emergency Management,
Ministry of Emergency Management - Ministry of Education

|
-
n

National Disaster Reduction Center of China,
Ministry of Emergency Management

International Federation of Red Cross
and Red Crescent Societies
October 2021

DISASTER

GLOBAL NATURAL

ASSESSI

October 202,

Academy of Disaster
Ministry of Emergenc

Schoolof National Sa
Normal University

Nationzl Disaster Redy
Management

International Federaty

2022 GLC

2023 GLOBAL NATURAL
DISASTER ASSESSMENT REPORT

October 2024

Academy of Disaster Reduction and Emergency Management,
-

Integrated Research on Disaster Risk




Ongoing Work IRDR

Integrated Researc aster Risk
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System Design

Knowledge Base Construction

Data Collection
& Cleaning
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Embeding

—
Model

mmmnd  GraphRAG

Entity &
Relationship

Vector
Database

Knowledge

Graph

Knowledge Base

\-—.‘ ......... - - - - - :

Vector
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Retrieval
Knowledge

(
Data Query
A 4
query R Embeding
i Model
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LLM Generation

Response

<
<

A 4 I
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Integrated Research on Disaster Risk

The Embedding Model converts
documents into vector
representations and injects them
into the vector database.

GraphRAG extracts entities and
relationships from text to construct
a knowledge graph.

Encode the query into a vector
using the Embedding Model.

Perform matching and retrieval
based on the vector database and
knowledge graph to obtain
relevant knowledge content.

Construct a Prompt based on the
retrieval results and the user query,
and feed it into the large language
model to generate a response.



DATA COLLECTION & CLEANING

IRDR

Integrated Research on Disaster Risk

= Raw data collection: Relevant literature data were collected based on keywords related to 5
core disaster scenarios. So far, more than 11,000 documents have been accumulated.

Data processing:

Data Preprocessing

* Format Conversion: Convert PDF
documents into more easily
processable formats (e.g.,
Markdown), facilitating
subsequent text extraction and
analysis.

» Text Extraction: Accurately extract
textual content from the
converted files, avoiding
interference from non-text
elements such as images and
tables.

Data Cleaning

» Text Processing: Remove headers,
footers, annotations, formulas,

images, and irrelevant characters.

* Table Conversion: Locate table
positions, convert identified
tables into structured data (e.g.,
CSV, JSON), and perform
semantic parsing of table
contents.

Knowledge Extraction

Metadata Extraction & Organization

* Metadata Recognition:
Automatically identify and extract
key metadata from each
scientific paper, including title,
authors, keywords,
journal/conference name, etc.

* Entity Recognition: Utilize NER
techniques to extract key entities
from the literature, such as
concepts, persons, locations, and
dates.

* Relationship Establishment:
Based on the identified entities,
mine implicit relationships to
construct a knowledge graph,
enhancing the question-
answering system's
comprehension capability.

* Metadata Structuring:
Transform the metadata into
structured formats (e.g., JSON)
to support efficient retrieval,
deduplication, citation analysis,
and knowledge provenance.



IRDR

Integrated Research on Disaster Risk

Thank you




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: 13 National Committees，1 Regional Committee
	Slide 6
	Slide 7: IRDR’s growing Partnership 
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Data Collection & Cleaning
	Slide 22

