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Motivation

- In idealized simulations convection spontaneously starts to
organize:

- drier atmosphere
- more outgoing longwave radiation
- negative feedback on the surface temperature

- Negative climate feedback ?
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Research question

« How organized is convection over Germany ?

« How well are organizations simulated by a large eddy
simulation model?

EGU General Assembly - Austria - 8-13 April 2018



OMON

Framework

Observations:

e April to September of 2014 and 2015
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e 30 minutes and ~ 1.2 km resolution
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Simulations:

e ICON-LEM (LES ICOsahedral non-hydrostatic atmospheric model)

e multi nesting: 625 m (DOMO01), 312 m (DOMO02) and 156 m (DOMOQ03)
e cases of convection: 29 July 2014, 15 August 2014, 4-5 July 2015
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Method

e Detection of convective cells/clouds:
= watershed segmentation algorithm
o radar/satellite
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e Organization indices:

= degree of organization:
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Degree of organization

SCAI (simple convective organizaiton index)

SCAI connectivity
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Organization increases as SCAl decreases
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Degree of organization
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Shape

l.shape

I=1

N
I.shape=1/N) I

where [.=

' 0.282P,

Ai ( area of the object i)
Pi ( perimeter))

N ( # of objects )

|.shape ranges between 0 and 1

|.shape form of the object
0 line
0.5 ellipse
1 circle
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How organized is convection over Germany ?
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How organized is convection over Germany ?

Diurnal cycle
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156 m

Model Evaluation
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Model Evaluation

5 July 2015
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CECN Summary

Observations:

e convection is organized in ~ 98 % of the time during the German
summer

e the amount of rainfall is independent of the degree of organization

Simulations:
e the number of objects and the amount of rainfall is underestimated

e DOMO1 is more able to reproduce the degree of organization and
the shape of the objects than DOM02 and DOMO03
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