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BACKGROUND
• Hydroclimatic hazards (floods, storms or

droughts) are a global threat according to the
United Nations Office for Disaster Risk
Reduction (UNISDR, 2015).

• Flooding is one of the most destructive natural
hazards claiming lives and causing property
damage across the world (Yahaya et al., 2010 
and Ouma et al., 2014).

• In Comoe River, Cote d’Ivoire, in recent years
frequent catastrophic flood events have
occurred

• Riverbed development, high rainfall & 
geomorphology are important sources of flood 
risk to agricultural areas and homes
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OBJECTIVE

Considering 
• The recurrence of river flooding in the Comoe basin and the resulting damages
• Monitoring and modelling flood damage is still not well developed due to limited 

access and applications of EO datasets to flood management 

Develop a treatment chain to map flood patterns and hazards from Earth
 Observations 
Map flood patterns and hazards using a multicriteria analysis approach through 

Fuzzy-Analytic Hierarchy Process (FAHP)

Project RFCMACC funded by EO-Africa R&D



STUDY AREA

5

The Comoé national basin is a cross-border basin originating in
south-west Burkina Faso, shared mainly between Côte d'Ivoire
(80%) and Burkina Faso (18%), with Ghana (2%) and Mali (less
than 1%) playing a very minor role. 

The River Comoé crosses Côte d'Ivoire from north to south, lying
between longitudes West of 3°43'20 to 4°28'57'' and latitudes
North of 5°11'30'' to 10°56'16''.

This area partially covers eleven (11) regions and twenty-six
administrative departments in Côte d'Ivoire. It has a surface area
of 78,100 km², including 17,610 km² in Burkina (Hydromet, 2020)
and 60,490 km² in Côte d'Ivoire

With a length of 1,160 km this river
emerges at the eastern end of the
Ebrié lagoon system at Grand-Bassam.



DATA

Data

Satellite Images 

Maps

Climatic

Population

Sentinel-2 MSI (resolution 10m)
DEM from ALOS palsar (12.5m)

Administrative
Soil

IRI

Global Human Settlement
https://ghsl.jrc.ec.europa.eu/download.php

https://ghsl.jrc.ec.europa.eu/download.php


METHODS
Step: factors Selected  

• Slope
• Flow accumulation
• Drainage density
• Soil Type
• Topographic Wetness Index (TWI)
• Sediment Transport Index (STI
• Stream Power index (SPI)

 DEM 

• Land Use 
• Gobal Human Settkement

• Rainfall  Climatic Factor 

 Anthropic Factor

10 parameters 
were considered 



METHODS

IRI
Digital Elevation Model 
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TWI  : Topographic Wetness Index STI :  Sediment Transport Index  SPI : Stream Power Index (SPI) 

ORSTOM Soil 

Map

Soil type

Extraction



Table : AHP Flood susceptibility parameters matrix [A].

Table : AHP Flood susceptibility parameters Normalized matrix

METHODS



METHODS

FUZZIFICATION
• Determining the universe of discourse
• Determining language variables
• Define the membership function from 0 to 1  

Fuzzy inference engine • List all inference rules 

Defuzzification • Moving from a linguistic result to a numerical result 



Table : Flood susceptibility parameters fuzzy matrix [A].

Table : Flood susceptibility parameters fuzzy normalized weight .

METHODS

10 parameters 
were considered 



METHODS
0.12 x Drainage density 

      +
0.21 x Slope 

      +
0.07 x Soil type 

 +
0.03 x  TWI 

 +
0.02 x  STI 

+
0.02 x  SPI 

+
0.05 x  Flow accumulation 

AHP-fuzzy process 

0.27 x Rainfal
+

0.16 x Land Use
+

0.04 x Global Human settlement 

Flood risk map 



RESULTS  



RESULTS  
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Percentage of flood susceptibility classes

Very low Low Medium High Very high

Comoe catchment is half

dominated by areas at medium

risk of flooding (33%) and high

and very high risk of flooding

(23%) with AHP method.



 The AHP multi-criteria method, combined with Fuzzy method, was used to map

flood risk areas from ESA EO data in the Comoe catchment.

 Comoe catchment is half dominated by areas at medium, high and very high risk

of flooding with AHP method.

 Results notably highlight the importance of multiple factors beyond rainfall and

confirm the importance of slope, LULC and drainage density in the onset of

floods in the Comoe catchment.

 These results can help operational partners identify existing and future area

subject to flood risks and design strategies to reduce risks in Comoe catchment

CONCLUSIONS



BENEFICIARIES

National Stakeholders Municipality
- 

- Sous – préfecture de Grand-Bassam
- Sous – préfecture de Bonoua
- Sous – préfecture d’Alépé
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