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Dramatic and damaging mesoscale convective systems are the main source of rainfall for West Africa 
(e.g. Maranan et al., 2018). While these systems are vital for rain-fed agriculture, they can also lead 
to flooding and a variety of socioeconomic impacts. With a vulnerable and growing population, there 
is a real need for timely and accurate weather forecasts for West Africa. However, forecasting skill in 
the tropics, and northern Tropical Africa in particular, continues to lag behind that of the mid-
latitudes. Often a simple forecast using observations from the previous day can outperform a 
dynamical model (e.g. Vogel et al., 2018,2020). 

 

 
Figure 1 - A storm over Yamoussoukro, Ivory Coast. Image Credit: Cornelia Klein 

Over the last few decades there has been a step-change in the modelling of convection, with the 
introduction of convection-permitting (CP) models (Clark et al. 2016). Ensemble forecasts can also 
provide increased forecast skill by providing information on the uncertainty of a forecast. Since 
increasing resolution and increasing the number of model runs require more computing resources, it 
is only recently that ensembles at CP scales have become possible operationally. 

As part of the GCRF African Science for Weather Information and Forecasting Techniques (SWIFT) 
project, CP ensembles were run over northern Tropical Africa at a horizontal grid-spacing of 4.4 km 
using the Met Office Unified Model (MetUM). Cafaro et al. (2021) performed verification of the 
ensemble against a global ensemble and convection-permitting deterministic model for East Africa. 
While the CP ensemble did add some skill to rainfall forecasts, the increase in skill compared to a CP 
deterministic model was low compared to the increase in skill moving from a parameterised to CP 
model. The small increase in skill was attributed to low spread in the ensemble. It is hypothesised 
that the increase in skill may be greater in West Africa, where topography and other mesoscale 
forcings are less important and severe weather is more driven by synoptic forcing. 

The aims of this project would be to  

a) Investigate the skill of the CP ensemble for West Africa using suitable metrics such as the 
Fractions Skill Score, including comparison to a CP deterministic model and a global 
ensemble. 

b) Investigate the spread-skill relationship of the CP ensemble for West Africa, with 
comparisons to East Africa. 



c) Identify synoptic setups/features which can lead to increased or decreased predictability. 

This project has the potential to produce publishable work and will provide the opportunity to 
interact with researchers at the University of Leeds. Moreover, topical linkages exist to the sub-
project C2 “Statistical-dynamical forecasts of tropical rainfall” 
(https://www.wavestoweather.de/research_areas/phase2/c2/index.html) within the “Waves to 
weather” transregio . Thus the participation at project meetings and networking within this large 
project is an additional option. 
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