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• Stratocumulus clouds (StCu) recurrently appear in South 
Western Africa in the night-morning, transitioning to 
clear skies, convective clouds or remaining in the 
afternoon (Linden et al., 2015). The mechanisms remain 
not well understood. 
 

• Although large scale phenomena clearly influences the 
synoptic situation, local effects are key on cloud 
transitions. 

 
       

Local factors governing the stratocumulus break-up in Southern West Africa:  
setting up a LES study 
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2.2 Theory-Methodology 
Using the mixed layer approach, the Boundary Layer height  tendency is 
decomposed by: 
𝜕𝜕ℎ
𝜕𝜕𝑡𝑡

= 𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑤𝑤𝐹𝐹𝑟𝑟𝑟𝑟𝑟𝑟 + 𝑤𝑤𝑒𝑒𝑒𝑒𝑒𝑒 + 𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

The contribution of factors to thinning/thickening of the cloud layer is 
given by (van der Dussen et al., 2014): 

𝜕𝜕𝐿𝐿𝐿𝐿𝐿𝐿
𝜕𝜕𝑡𝑡

= 𝐸𝐸𝐸𝐸𝐸𝐸 + 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 + 𝑅𝑅𝑎𝑎𝑎𝑎 + 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆   

1. The problem 

3. Final research questions 
• What are the main drivers for stratocumulus 

layer  and its thinning under these  conditions?  

• Does surface (heterogeneity) influence the timing 
of the breakup? Do direct and diffuse radiation 
play a role? 

• Is wind shear critical for the maintenance of the 
stratocumulus deck? 

1. Set up of idealized LES simulation of stratocumulus 
thinning and break up with prescribed surface fluxes. 

a) Obtain a night StCu deck in equilibrium 
b) Add factors creating the StCu breakup 

2. Analysis/quantification of main factors driving the rise in 
cloud base and thinning of stratocumulus deck. 

3. Sensitivity analysis on impact of surface heterogeneities 
(different surface flux patches, interactive vegetation). 

2.1  Setting up the case: 26th June 
2016 (Phase 2) 

• Similar surface fluxes during breakup 
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Figure 3. Vertical 
profiles of virtual 
potential 
temperature (left) 
and total water 
mixing ratio (right)  
at Savé at 5 
different times in 
the night-morning 
transition (see 
legend). 

Figure 2.  
Temporal series 
of surface fluxes 
over  unmanaged 
bushes and corn 
(left) and Lifting 
Condensation 
Level and cloud 
base and top 
estimated from 
hourly 
radiosoundings 
(right) at Savé.  
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2. Research strategy 

To investigate the main local drivers, focusing at 
surface, for the evolution and breakup of the 
stratocumulus.  

Aim: 

We use the Dutch Atmospheric Large Eddy 
Simulation, DALES (Heus et al., 2010) to represent 
a case inspired in one-day measurements during 
the DACCIWA campaign (Knippertz et al., 2015).  

Method: 

3.1  LES capabilities and challenges 

• Land surface model: Interactive,  with 
photosynthesis incorporated (A-gs) 

• Dynamics: Explicit turbulence 

• Microphysics: All or nothing scheme 

1.2 (Local) Stratocumulus factors 1.1 A large scale interplay 

• Weak temperature inversion • No jump in moisture 
• Not  a clear well mixed layer 

• Larger LE than SH 

Savé (Benin) 

Figure 4. Sky infrared and 
visible (when available) 
pictures during the night-
morning transition at 
Savé at the indicated UTC 
time. 

• Rise of cloud base during the morning 
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Figure 1.  
Temporal series of surface fluxes 
over  unmanaged bushes and 
corn (left) and Lifting 
Condensation Level and cloud 
base and top estimated from 
hourly radiosoundings at Savé.  

• Sensitive to subsidence 

• Very unstable equilibrium  
      for StCu (weak subsidence) 

• Radiation:  Coupled to cloud, aerosols 
and chemical compounds (RRTMG) 

• Wind seems to be critical 
to keep the StCu deck 
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