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Mesoscale cloud clusters <+——  Mesoscale moisture fluctuations <€=— SMOC* <—— Convective heating
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*Shallow Mesoscale Overturning Circulation



[s any of this real?
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Mesoscale cloud clusters <+——  Mesoscale moisture fluctuations <= J§ SMOC <«——  Convective heating
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Near-surface divergence D,

from ASCAT-A, aboard Metop-A satellite
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Okay, if SMOCs are real,
can we simulate them?



ICON LES (Ax = 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
Sw = CpT + gz — L,q; + 0.608c¢,Tyq;,

/
Slvm



Contribution to s;;, budget

in ascending regions of 200 km
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SMOCs — Convective heating,
clouds



Sandrine, Denser, larger, stronger

Nicolas /\thermals near cloud base?

SMOCs — Convective heating,
clouds
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SMOCs — Convective heating,
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External Denser, larger, stronger

forcing — thermals near cloud base?
l
Mesoscale — SMOCs — Convective heating,
moisture clouds

fluctuations
I

Denser, larger, stronger Entrainment buffering

thermals nearcloud-base in the cloud layer?

throughout the transition
layer?



Shallow circulations
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across the trade-wind mesoscales
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What controls convective heating patterns?
How do SMOCs and water vapour interact?
What roles are played by radiation and rain ev?,poration?
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Idealised LES _
(Janssens, PhD thesis, 2023)
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