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Is	any	of	this	real?
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Okay,	if	SMOCs	are	real,
can	we	simulate	them?



Schulz & Stevens (in revision), JAMES

ICON LES (Δx = 312 m) of the entire North-Atlantic downstream trades, for two months
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Can	we	simulate	SMOCs?
Yes!



What	causes	the	simulated	SMOCs?

Hypothesis	from	idealised	LES
SMOCs	are	formed	by	convective	heating,	under	WTG

Approach
Study	budgets	for	mesoscale	fluctuations	in
𝑠&' = 𝑐(𝑇 + 𝑔𝑧 − 𝐿'𝑞& + 0.608𝑐(𝑇)𝑞*,

𝑠&'!
+
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Convective heating,
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moisture 
fluctuations 

SMOCs

Denser, larger, stronger
thermals near cloud base?

External 
forcing

Denser, larger, stronger
thermals near cloud base
throughout the transition 
layer?

Entrainment buffering
in the cloud layer?



Shallow	circulations	(are	real	and	simulatable)
rooted	in	shallow	convection	(in	convective	heating)
across	the	trade-wind	mesoscales	(in	WTG)
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What controls convective heating patterns?
How do SMOCs and water vapour interact?

What roles are played by radiation and rain evaporation?

martin.janssens@wur.nl
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