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• Flooding is among the most prevalent natural 
hazards, with particularly disastrous impacts in 
low-income countries

• 1.81 billion people (23% of world population) are 
directly exposed to 1-in-100-year floods. 

• Of these, 1.24 billion are located in South and East 
Asia, where China (395 million) and India (390 
million) account for over one-third of global 
exposure.

• < $5.50 per day face high flood risk

• Flood mitigation measures to support resilient 
development.

Global and regional flood exposure to poverty

https://www.nature.com/articles/s41467-022-30727-4



IWMI’s framework on Water Risks and Disasters
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Africa – Flood and Drought Risk Assessment

Examples of DRR measures and 
their interactions with hazard, 
exposure, and vulnerability across 
the flood and drought domains. 



Identifying vulnerability hot spots for climate change
Some areas will be more affected than others. 

IWMI design locally relevant adaptation measures. 
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The case for Climate 
Resilience Value Chain



Space is on 
hand to 

diagnose 
and resolve 
problems



African Basins – DIWASA FEWS Countries

Soil

Gauging
stations

Black Volta

DEM

LULC

❑ Source: Cascades of Burkina

❑ Length: 1352 km

❑ Basin area: 1,47,000 km2

❑ Countries: Ghana, Burkina 

Faso, Ivory Coast

❑ Avg discharge: 3,400 m3/s

DEM

SoilLULC

Gauging
 stations

Zambezi

❑ Source: Mwinilunga

❑ Length: 2,574 km

❑ Basin area: 13,90,000 km2

❑ Countries: Zimbabwe, Zambia, 

Mozambique, Namibia, Angola

❑ Avg discharge: 3,400 m3/s

Soil

Ethiopian basins
DEM

LULC

❑ Source: Gilgel Abay

❑ Length: 1,450 km

❑ Basin area: 3,25,000 km2

❑ Countries: Ethiopia, Sudan

❑ Avg discharge: 1,548 m3/s



Lawra
station 

FEWS Performance

Calibration period (1990 - 1998)

Validation period (1999 - 2007)

NSE = 0.73 5 km 1 km 300 m

Multi-resolution discharge

m3/s
NSE = 0.71



Operational Flood Forecast [Experimental]

Source GEFS v12 ensemble mean

Resolution 0.25 degree

Forecast 10 days (240 hours)

Time interval 6 hourly

Cycles per day 4 times

Output resolution 5 km, 1 km, 300 m

Outputs Discharge, Water level, 
Flood extent, Soil moisture

Forecasted on 11th oct, 2021
Forecasted for 17th oct, 2021 

Historical Real-time Forecast

Station 
Gridded

Bias corrected 
ERA-5 GEFS v12

Forecast framework

Forecast data

Inundation map



 

The South Asia Drought Monitoring System (SADMS)
How can we leverage the SADMS for 

action and decision making?

• Weather forecast and climate 

information 

• Monitoring drought types 

(Meteorological, Agricultural, 

Hydrological)

• Single and Composite indices 

• Thresholds to determine drought  

• Data analytics capabilities and 

integration of multisource information

• Advance visualization and automation

Capabilities

 

Information

Relevant 
to needs

Geographically
specific

Action

Identify potential solutions and priority actions using SADMS knowledge, such as:

• Weather alerts (e.g. Supports early warning)

• Rainfall Anomaly, SPI (e.g. 40% deficit, SPI <-2.0)

• Snow cover (e.g. % snow deficit)

• Vegetation Condition (e.g. VHI, %Crop cover)

• Composite Index (e.g. IDSI <20% Extreme Drought)

Decision

• Selection of appropriate indicators to define drought 

• SADMS decision support tool leverage the seasonality

• Supports in drought determination and declaration process

• Strengthens Integrated Drought Risk Management (Early Warning (e.g. Drought 

districts, Early Action e.g. Food relief drought contingency, Early Finance e.g. link 

with PM Welfare Scheme, PMFBY)

• National

• State

• District

• Farm-scale 

• Government (e.g. MoA, NDMA)

• Development partners (e.g. WB)

• Universities / Researchers

• Farmers (esp youth)



Weather and Climate Monitor Drought Prediction

Drought MonitorDynamic Drought contingency plan

Drought Decision Support tool
Products: (Sub)seasonal, short-term forecast
Source: IMD, IRI, ECMWF, NOAA

Products: Drought phase wise indices to activate 
contingency plans
Source: NASA MODIS, GPM, SMAP

Products: Drought indices mandatory and impact 
indicators e.g. SPI, VCI, VHI, IDIS
Source: NASA MODIS, GPM, SMAP

Products: Drought prediction using VIC model
Source: NOAA GEFS, GPM, ERA-5, IMD

Products: Drought alert and active phase
Source: NASA MODIS, GPM, SMAP



Drought Monitor – Case study Afghanistan

Feb 2018 Feb 2020 Feb 2021

Jan 2018 Jan 2020 Jan 2021

SPI (CHIRPS) - 
Standardized 
Precipitation  
Index

Extent of Snow 
Cover

Source: SADMS Portal



Drought Surveillance System for South Asia 

Drought Severity Maps Digital and Dynamic Contingency Plans

Preparedness and real time measures taken up:

Impact

Drought response strategies integration 

information and knowledge products for 

decision making process

• Ridge and furrow sowing, BBF 
for Soybean 

• Sprinkler & Drip irrigation
• Harvested Water for protective 

irrigation
• Spraying of KNO3

• Soybean+ Pigeon pea:  7-8 q/ 
acre for Soybean 

• 5-5q/acre only Pigeon pea
• Cotton:  12-14 q/acre



How insurance can help combat 
climate change?



Flood proofing communities and agriculture resilience

Index-based flood 
insurance (IBFI) is an 
innovative approach to 
developing effective payout 
schemes for 
low-income, flood-prone 
communities.



Why poor farmers need bundled 
solutions against climate disasters

Investing in climate smart solutions including insurance programs for poor farmers today could save tens of 
billions of dollars in coming decades as climate change upsets growing patterns and makes harvests fail.



CGIAR Climate Resilience initiatives 
working with partners in Africa to 
promote innovative technological 
interventions are critical, but enabling 
social, institutional and governance 
factors are the actual drivers of the 
transformative process.

Transformational change in climate 
risk management and adaptation



Thank you

Giriraj Amarnath
Email: a.giriraj@cgiar.org


