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B Objectives
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Motivation

e We investigate the role of moist convection in the climate
system and in climate change with focus on the feedback
between the soil and the deep atmosphere from first
principles.

e A new framework is introduced using an idealized CRM

o We study the sensitivity of the moist convection to mid- and
upper-tropospheric humidity, static stability and soil moisture.
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Model set-up
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COSMO_CLM (CCLM) 4.0
e grid-spacing 0.02°= 2.2km
e domain of 100x100x50 grid points
e initial condition from sounding (T, QV, U and V)
o full set of physical parameterizations
e no parametrization for convection
e periodic lateral boundary conditions
e no Coriolis force

e no topography
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Relaxation
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keep simulated profile close to the desired profile
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State of diurnal equilibrium

pressure @ lowest atmospheric level
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Cloud water, cloud ice and precipitation
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Control simulation
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Set of simulations
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Different atmospheric lapse rates

input profiles cold2
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Stability and SM

Set up

Soil moisture saturation close to the surface
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Set up
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Stability and SM

Relaxation, Tsoy=1 day
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STABLE

Stability and SM
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Available energy Q=R,-G
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LFC, LCL, PBL height
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Spatial distribution of accumulated precipitation
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Spatial patterns

Spatial distribution of accumulated precipitation
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Cross sections
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Triggering of single cells
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B Summary
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e Soil moisture has a decisive influence on the diurnal cycle of
convection and precipitation amounts

e Unstable atmospheric profile: increase of soil moisture leads
to more precipitation

Summary

e Stable atmospheric profile: increase of soil moisture leads to
more clouds. Incoming shortwave radiation is blocked but
outgoing longwave radiation is trapped =-constant net
radiation.

o Different triggering mechanisms for convection are identified
(cf. Findell and Eltahir, 2003). The triggered convection
transports moisture out of the boundary layer

o Positive feedback acting at spatial scales of O(40 km)
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Summary

Budget considerations
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e dry soil (ET below potential rate): soil cannot meet
atmospheric demand, a decrease of soil moisture leads to a
decrease of ET



BN Budget considerations
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Summary

e dry soil (ET below potential rate): soil cannot meet
atmospheric demand, a decrease of soil moisture leads to a
decrease of ET

e wet soil (ET at potential rate): reduction of potential
evaporation

e Reduction of available energy (SW + LW)
¢ Increase of near-surface humidity (reduction of saturation
deficit)




B Relative humidity at 1200 UTC
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Moisture is transported out of the boundary layer by convection
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Input profile = reference profile
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constructed profiles: a few parameters to control the vertical

structure of the atmosphere
RH [%)]
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