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Flood risk is increasing
- Intensifying rainfall 
- Land-use & exposure changes 

Increasing impacts in Sahel 

Decisions remain difficult
- Early warning systems mostly 

hazard-based 
- Detecting floods ≠ appropriate

decisions



The missing link: 
from risk assessment to decisions
• Risk assessments → complex, static, non-operational for EW 
• Early warning → focused on hazard rather then impacts 
• Limited usability in real decision contexts :

• Context specificity
• Comprehension
• Uncertainty
• Timing
• Format

Where is the operational bridge?



Using risk scenarios as operational interface

From conceptual tools to operational triggers



Objective

– Bridge hazard assessment and early warning 
– Support impact-based and decision-

oriented warning systems 

Hydrological information

River discharge 
Forecasts 

Thresholds

Risk scenarios
Spatialised impacts 

Exposure + vulnerability 
Return periods

Decision-making
Warning levels 

Expected impacts 
Priority actions

Context conditions: 

• data scarcity 

• high uncertainty 

• operational 

constraints



Case study: Sirba basin and Niger River (Sahel)

• Niger & Burkina 
Faso

• Outlet Niamey
• Constraints:

• limited 
observations

• restricted field 
access

• security 
constraints

• Enablers:
• Long term 

Project 
continuity 
(since 2012)



Methods and approach

Hazard
•Flood 

extension
•Hydrologic

al data

Exposure
• Remote 

sensing
• Stakeholders
• Co-

assesment

Vulnerability
• Literature
• Local     

knowledge
• Co-

assesment

Risk 
scenarios
• DEM
• Hydrological

thresholds
• Return 

periods

Impact-
based
warning
• Observation & 

forecast
• Scenario 

activation
• EW chain

Decision-
making
• Priority

actions
• Risk 

management

Participatory risk assessment :
- Co-assesment with stakeholders: 

hazard 
exposure 
vulnerability 

- Hydraulic-hydrological analysis
- Remote Sensing
- Field validation 
- Integration of local knowledge 

Co-produced, structured information for decision



Potential damage (impact) assesment
• Hazard: 

• Multi-return periods
• Water levels/discharge
• Flood extent and depth
• Field validation

• Exposure:
• Geolocalisation of assets (buildings, 

infrastructures, crops)
• Field validation
• Estimation of assets value

• Vulnerability:
• Crops and buildings
• x water level and flood duration
• Damage factor

• Spatially explicit risk scenarios
• Critical assets 
• Exposed settlements 
• Risk expressed by cost per Municipality

Scenarios as operational tools (not just outputs)



From hazard 
to risk thresholds
Linking discharge to risk levels
• Observations/Forecasts
• Hydrological thresholds 
• Flood risk scenario activated
• Associated impact levels 

(Potential damage x RP)
• Scenario-based warning 
• Communication (multiple chains) 

Hydrology → impacts → warning

20/08/2024
Niamey station
Observed discharge 1389 m3s-1

Yellow threshold (RP10) 1443 m3s-1

Glofas Forecats for 22/8/2024 1452 m3s-1

Yellow scenario activated

Warning chain activated

Yellow warning issued

Local authorities recall potential damage
(RP10)



Managing uncertainty and lack of observed data



Buildings Hondobon m2
P100 624
RP30 177
RP10 177

Buildings Hondobon m2
P100 624
RP30 177
RP10 177

Buildings Hondobon Goungou m2
P100 867
RP30 842
RP10 842

Buildings Hondobon Goungou m2
P100 867
RP30 842
RP10 842





What works

• Early stakeholder engagement 
• Integrated impact assessment 

(top-down/bottom-up)
• Field validation of risk maps (in 

secure areas) 
• Capturing spatial heterogeneity 
• Simplified operational 

workflows
• Adapted to local alert protocols

• Social vulnerability/risk 
underrepresented 

• Conflict and insecurity factors 
• Real-time data limitations
• Risk scenarios static
• Difficult update by local 

stakeholders
• Non stationarity of return 

periods

What doesn’t work

Flood risk governance remains a challenge for many Sahelian regions



Key insight

Simplification improves usability 
Participation improves legitimacy 
Scenarios enable operationalisation

Impact-based scenarios enable decision-oriented warnings 
Methods transferable to other data-scarce contexts 

Bridging science and decision-making
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