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Moist and diabatic processes in the lower
2-4 km can strongly affect the mean strati-
fication

> in the course of a day and

> on synoptic scales.

This is the scaling regime of QG theory.
Yet ...
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# QG-DL: Dynamics of a Diabatic Layer in the QG framework

QG-Ekman — dominant balances

— sound-proof bulk troposphere
— hydrostatic

— geostrophic
(in the bulk troposphere)

— Coriolis, pressure gradient, friction
(in the Ekman layer)

QG-Ekman - couplings *nQG

~ 7mqa(t, ,0) drives Ekman flow Ekman layer  Wek A &hse

— we(t, z, 00) “pumps” QG flow

QG - pressure Poisson equation QG-Ekman theory ...
2 5 ) ... requires small deviations from a stable stratification with
Vinqe + L= (LL279G) _ fi(q — By)
MR 02 \ 0] 02 0 ... diabatic sources ~ 3 K/day or ~ 0.5 mm/h precipitation
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QG-DL-Ekman theory ...
JAS, submitted; arxiv.org/abs/2104.10598

. bulk troposphere s
— provides a remedy
— via embedded diabatic layer in
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— mpu(t, x, 0) drives Ekman flow

Diabatic source strength:
Qo ~ 15 K/day or 2.5 mm/h
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— wi(t, &, 00) “pumps” QG flow
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