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Our roles and where 

• Think tank conducting research to 
generative innovative solutions

• Provider of science-based products and 
tools

• Facilitator of learning to strengthen 
capacity and achieve uptake of 
research findings



IWMI’s strategy
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Asia’s Vulnerability to Climate Change

IPCC 5th Assessment Report observes climate change is already 
happening in Asia and impacts are already being felt

Average annual temperatures could rise by more than 2°C and more 
rainfall likely at higher latitudes by mid 21st century

More vulnerable due to multiple stresses and low adaptive capacity

More likelihood of extreme rainfall events related to monsoons

Increased water related risks -drought, flood, hails, cyclones and 
related water and food shortages.
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ipcc-wg2.gov/AR5/images/uploads/WGIIAR5-Chap24_FGDall.pdf



Talking points

Hydrometeorological hazards include tropical cyclones (also known as typhoons and hurricanes), 
thunderstorms, hailstorms, tornados, blizzards, heavy snowfall, avalanches, coastal storm surges, floods
including flash floods, drought, heatwaves and cold spells.

Sahani et al. 2019 and Amarnath et al. 
2017 and 2019

Insurance and Finance



Trends in disaster impact in Asia and the Pacific

Decreasing mortality; increasing economic losses

• Decrease in mortality 
• Disaster losses are outpacing the region’s economic growth
• Annual economic losses stand at US$675 billion, or 2.4% of the region's GDP (including 

drought impact)

Economic Losses 1980 – 2017Disaster-Induced Mortality

Source: UNDRR, ESCAP, EMDAT



Mapping global water-related disaster risk

Amarnath G, Yoshimoto S, Goto K, Fujihara M, Smakhtin V, Aggarwal P, Ravan S, 2016, Global trends in water-related 

disasters using publicly available database for hazard and risk assessment, Congress of JRCSA 2016, held in Kyoto, Japan.

Overall Risk Population Exposure Economic Losses

Highest class (> 19): India, Nepal, Cambodia, 
Vietnam, Laos, Ethiopia, Malawi, Ecuador

Floods

Landslides

Drought

<

Global Risk Data 
Platform (UNEP)

Human 
Development 
Report (UNDP)

Socioeconomic Data 
and Applications 
Center (SEDAC)

Publicly available data sources



Climate Screening products for investing in disaster resilience

Source: IWMI

• Mapping individual hazards 
(Flood, Drought, Landslides, 
Coastal inundation, 
Cyclone, Forest fires, 
Earthquake, Extreme 
rainfall, Heatwaves and Sea 
level rise);

• Multi-hazard Risk 
Assessment to support in 
developing DRM policies 
and financial investment 
portfolio for building 
resilience 

Not validated and atlas will be published in 2020



Geospatial Intelligence Analysis

Multi-hazard Data
+
Population Exposure 
+
Gross Domestic Product 
(GDP)
+ 
Historical loss and event 
database

= 

Multi-hazard Economic 
Exposure Map for disaster 
insurance and DRM policy 
perspective



Some areas will be more affected than others:
Identifying vulnerability hot spots for climate change  to design locally relevant 

adaptation measures 

Climate change vulnerability index

Anuradhapura

Nuwara Eliya

Ratnapura
Sensitivity index

Exposure index

Adaptive capacity index



Multiple hazard and risk assessment in South Asia

Climate change vulnerability map of SA based on exposure, 
sensitivity and adaptive capacity to multiple hazards

Spatial distribution of drought frequency based on 
13 years’ time series of MODIS imagery

Combined risk index (hazards - floods, drought, extreme rainfall, heat waves, sea level rise, vulnerability and exposure) to 
identify RISK areas to district and sub-national level for climate adaptation strategy and risk investment in SA 

Amarnath, G.; Alahacoon, N.; Smakhtin, V.; Aggarwal, P. 2017. Mapping multiple climate-related hazards in South Asia. IWMI 

Research Report 170, 41p. doi: 10.5337/2017.207



Integrated 
Drought Risk 
Management 
(IDRM)
Framework



IWMI’s ongoing drought resilience projects

South Asia

Southern Africa

MENA

Senegal and Ethiopia



SADMS Monitor 



Sl. No Data Source Prec (mm)
1 CHIRPS 65.87
2 TRMM 109.13
3 PERSIANN-CDR 44.64
4 GPM_L3 94.66
5 GSMaP 94.66

CHIRPSTRMM

PERSIANN-CDRGPM_L3GSMaP

AWS Record 117.4mm (13 August 2018)
Date : 13/08/2018

Evaluation and comparison of satellite-
based rainfall products Location: [31.69302777, 76.4163889], HP, India

• Except PERSIANN and CHIRPS rest of the SRE products are closer to the 
AWS data with an error by 9 to 19% 

• Satellite rainfall products can complete hydromet for flood forecasting

• Combined products reduces uncertainties in extreme weather events



Current Condition: 10 July 2017
Forecast Period     : 17 July and 25 July 2017
Standardized Soil Moisture and Runoff Index for regional drought 
and early warning 

Disclaimer: The designations employed and the presentation of material in this information product do not imply the expression of any opinion whatsoever on the part of 
the International Water Management Institute (IWMI) and its partners concerning the legal or development status of any country, territory, city or area or of its 
authorities, or concerning the delimitation of its frontiers or boundaries. The views expressed in this information product are those of the author(s) and do not necessarily 
reflect the views or policies of IWMI. 

Summary: 

The experimental drought forecast products for research/scientific use
based on 10th July 2017 initial condition. These forecast products are
based on the real time weekly operational forecast generated by Global
ENSemble (GENS), a weather forecast model made up of 21 separate
forecasts, or ensemble members developed at The National Centers for
Environmental Prediction (NCEP), NOAA.

Drought Forecast Outlook:

• The initial condition has improved over Telangana, Andhra Pradesh,
Rajasthan, Western UP and North-eastern states..

• Initial condition on the Soil Runoff Index (SRI) explains similar trend to
SSI.

• Some level of dryness is expected in the following weeks over central
parts of the region such as MP, eastern Gujarat and Jharkhand.

• The leeward side of the western ghats along the southern
Maharashtra seems to be progressing towards dryness.

• In reference to IMD actual rainfall for India, several east-central states
are in deficit rainfall condition which is affecting the crop productivity
and advance need for State and Local authorities for better planning
and coordination on water resources management.

The SADEWS is regional scale early warning system developed as a collaborative project between International Water Management Institute
(IWMI) and Indian Institute of Technology – Gandhi Nagar (IIT-GN).

South Asia Drought Early Warning System (SADEWS)

Thanks to Dr. A.K. Sahai, IITM for sharing the ERPAS Weather Forecast Data



Sri Lanka – Climate and Food Security Bulletin 
(UN WFP and IWMI/WLE)



IWMI Drought Hazard 
(2000 – 2018)

Drought Risk (Hazard + Exposure)

Anthropogenic Stress (WorldPop and GDP)

Senegal Drought Risk Mapping (beta)

• Historical to current drought hazard areas using IDSI index
• Changes in the population exposure using CIESIN, WorldPop
• Risk map combined hazard, changes in population, cropland and socio-

economic data



Southern Africa Drought Maps

• IWMI implemented drought monitoring and 
agriculture-water management with the 
support of FAO and SADC following the 
2015–2016 El Niño

• Drought indices developed for southern 
Africa region for agriculture planning and 
food security bulletin which is under 
consultation with member states

• Scaling the Senegal efforts to Southern 
Africa, theses products can be utilized

Detail report: https://cgiar-
my.sharepoint.com/:b:/g/personal/a_giriraj_cgiar_org/Edp_BKIeU0
xIpBboN7bc5PsB4XnYXyZDSs-RioFjvCsX8Q?e=OxxmnW

https://cgiar-my.sharepoint.com/:b:/g/personal/a_giriraj_cgiar_org/Edp_BKIeU0xIpBboN7bc5PsB4XnYXyZDSs-RioFjvCsX8Q?e=OxxmnW


IBFI – Flood proofing communities and agriculture resilience…



2018 Pilot (Bihar)
Comparison of flood model and satellite dataFlood Depth and Duration

Three years of successful IBFI pilot (2017 – 2019)



2019 Flood Claim – Fluchari Upazila, Bangladesh

• Over 5 Million Affected by monsoon floods 
• Flood Insurance payout with category 50% 

area inundated covering 14 consecutive days
• Approx. 6,000 BDT eligible for individual 

farmers

“Space 
technology has 
huge potential 
for insurance 
industry”



Bundled insurance solutions with climate resilient 
seeds and weather advisory services 



Business Case What we did Impact

Bundled Solutions 
of Index Insurance 
with Climate 
Information & Seed 
Systems to manage 
Agricultural 
Risks(BICSA)

• Package of Practices (PoP): Farm Advisory to maximize the 
farmers’ farm income.

• Weather Forecast: Accurate 7-day weather forecast shared 
with the farmers via SMS or mobile application

• Plant Doctor: Instant Identification of pests / disease and 
its remedy by sharing of a photo of the plant through 
smartphone and details about the location-wise 
vulnerability of crops to disease

• Water Management: Prediction of rainfall basis historic 
data, along with information on water management

• Insurance against rainfall: If the rainfall is less than the set 
level, then the farmers of the affected area were eligible 
for payout

Launched in 2019, covered 
1,100 households; USD 9 
contribution from farmers 
and rest from project 
contribution;  

Demonstrated commercially 
viable and sustainable by 
clubbing it with other risk 
management services

The core idea of BICSA implementation is to adapt agricultural technologies (Seeds + Insurance) and scaling of 
gender responsive ARM strategies for vulnerable smallholder farmers through bundled solutions. 

BICSA 
in partnership with Seed, Insurance and weather advisory company



Farmers awareness and enrolment

Drought insurance policy 
and AWS installation in 
pilot blocks, Gaya district

Seeds distributions to farmers in 
Pilot districts in Bihar

Rolling out……



Drought tolerant rice variety 
ready for harvest in Nov 2019

Lentil Seed distribution with bundled 
solutions – 29 Oct 2019



Can Big data support IDRM?



Providers of Earth 
observation information

Decision makers 
(Disaster managers)?



Thank You 

Contact: a.giriraj@cgiar.org

mailto:a.giriraj@cgiar.org

