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Background

Develop a flash flood nowcasting/forecasting system to advance the institutional capacity of the West Africa countries to 

mitigate flash flood risk.
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Objective

Comparision of Regional Forecast (WRF) model and Global Forecasting System (GFS) 

with IMERG Early V07 for flood events in West Africa.
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Methodology
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Obibia Flash Flood, Nigeria (July 26, 2018)

Obibia stream

Source: 

https://www.vanguardngr.com/2018/08/rains-of-

fury-nigeria-loses-141-lives-to-rainstorm-flood-in-

2018/



EF5 Outputs (Flash Flood)

Precipitation Accumulation

Unit: mm

IMERG E-V07 WRF GFS

Maximum Streamflow

Unit: cmsUnit: cms/sqkm

Maximum Unit Streamflow

H-Res WRF captures precipitation magnitude but spatially misaligns.
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IDP Flood, Burkina Faso (June 5, 2020)

Event 
4 7

Source: Floodlist



EF5 Outputs

Precipitation Accumulation
IMERG E-V07 WRF GFS

Unit: mm

Maximum Streamflow

Unit: cms

Maximum Unit Streamflow

Unit: cms/sqkm

Spatial misalignment by 

WRF and 

underestimation by GFS.
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Damaturu Flood, Nigeria (July 24,2018) 

Source: https://www.vanguardngr.com/2018/08/rains-of-fury-nigeria-loses-141-lives-to-

rainstorm-flood-in-2018/



EF5 Outputs

Unit: mm

IMERG E-V07 WRF GFS

Precipitation AccumulationMaximum Streamflow

Unit: cms

Maximum Unit Streamflow

Unit: cms/sqkm

IMERG and GFS fails to detect flooding.
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Accra Flash Flood, Ghana (October 10, 2020)

Source: https://floodlist.com/africa/ghana-flash-floods-cause-

traffic-chaos-in-accra



EF5 Outputs (Flash Flood)

Precipitation Accumulation

Unit: mm

IMERG E-V07 WRF GFS

Precipitation Accumulation

x xx

Maximum Streamflow

x x x

Unit: cmsUnit: cms

Maximum Unit Streamflow

x x x

Unit: cms/sqkm

x x x

IMERG detects flooding; WRF spatially misaligns and GFS significantly underestimates.



Distribution and pixelwise comparison

Obibia Flash 

Flood, Nigeria

(July 26, 2018)

IMERG Streamflow

Accra Flash 

Flood, Ghana 

(October 10, 

2020)

IMERG Streamflow

Damaturu 

Flood, Nigeria 

(July 24,2018) 

IMERG was not 

able to detect the 

flood at all.

IMERG Streamflow

IDP Flood, 

Burkina Faso 

(June 5, 2020)

IMERG Streamflow

GFS IMERG WRF



▪ Uncertainty in precipitation forecasts pose a significant challenge for flash flood 
forecasting in west Africa.

▪ The regional 5km WRF model demonstrates superior performance compared to 
global 25km GFS in predicting the overall magnitude of streamflow for the events 
examined.

▪ There are cases where WRF spatial precipitation pattern is shifted, with respect to 
IMERG, resulting in insufficient streamflow generation at the locations where incidents 
were reported.

▪ Future research will include analysis of ensemble nowcasting precipitation fields.
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Conclusions



Any Questions?
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