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Model configuration - ROUTI c. :

parameter / model

aerosol

emissivity const. field

vegetation cycle

empirical NDVI
function climatology

minimum stomatal resistance const. field

root profile ”N uniform exponential
8 ,r ..
reduced minimum turbulent diffusion 1., 1. 0.4, 1.

tkhmin, tkmmin (m**2/s)

source of pictures: wikipedia


//upload.wikimedia.org/wikipedia/commons/7/73/Root-system.jpg
//upload.wikimedia.org/wikipedia/commons/0/0f/Aerosol-India.jpg
//upload.wikimedia.org/wikipedia/commons/d/da/171879main_LimbFlareJan12_lg.jpg
//upload.wikimedia.org/wikipedia/commons/0/0f/Leersum.jpg
//upload.wikimedia.org/wikipedia/commons/0/09/Tomato_leaf_stomate_1-color.jpg
//upload.wikimedia.org/wikipedia/de/1/13/Pr%C3%A4rie.jpg
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Model configuration - ROUTI c. :

parameter / model

climatology climatology

aerosol

emissivity field field

NDVI NDVI
climatology climatology

vegetation cycle

field field

exponential exponential

minimum stomatal resistance

vegetation albedo

\;;\1\‘

eljfel

root profile

reduced minimum turbulent diffusion 0.1, 0.1 0.4, 1.
tkhmin, tkmmin (m**2/s)

source of pictures: wikipedia


//upload.wikimedia.org/wikipedia/commons/7/73/Root-system.jpg
//upload.wikimedia.org/wikipedia/commons/0/0f/Aerosol-India.jpg
//upload.wikimedia.org/wikipedia/commons/d/da/171879main_LimbFlareJan12_lg.jpg
//upload.wikimedia.org/wikipedia/commons/0/0f/Leersum.jpg
//upload.wikimedia.org/wikipedia/commons/0/09/Tomato_leaf_stomate_1-color.jpg
//upload.wikimedia.org/wikipedia/de/1/13/Pr%C3%A4rie.jpg

History c.SMO (g)

« Operational implementation in GME
2007 vegetation climatology, 2009 aerosol climatology

« With the advent of the new EXTPAR numerical experiments
within the COSMO COLOBOC project

* Experiments in parallel-suite of COSMO-EU 29.03.-21.08.2012

Reduced minimum diffusion coeff. since 19.06.2012

- Experiments in parallel-suite of COSMO-DE 23.04.-21.08.2012

Reduced minimum diffusion coeff. since 19.06.2012

- Experiments in configuration of COSMO-DE L65 28.06.2012-

+ changed cloud cover of ice clouds
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Model configuration: Aerosol
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Understanding the Local and Global
Impacts of Model Physics Changes:
An Aerosol Example

M.J. Rodwell and T. Jung

Research Department

Published in Quart. J. Roy. Meteorol. Soc., 134, 1479—1497 (2008)

December 2008

Figure I: Optical depths at 550 nm associated with the model aerosol climatology. (a) The ‘old” annually-fixed clima-
tology of Tanre et al. (1984). (b) The ‘new’ January climatology of Tegen et al. (1997). (¢) The ‘new’ July climatology of

Tegen et al. (1997). The smallest contour is 0.1 and the contour interval is 0.1.



Theory G.SMQ (g)

* The troposphere is not in a radiative equilibrium and a net
radiative cooling rate is balanced by convective transfer from

the surface with positive net radiative imbalance (b. Hartmann,
Global Physical Climatology,1994).

* Reduced optical depth with aerosol climatology further
destabilize the atmosphere - heating the surface, increase
sensible and latent heat fluxes (Rodwell and Jung, 2008).

« Convection tries to restore radiative-convective equilibrium
by cooling the surface and heating the mid-to-upper
troposphere (Rodwell and Jung, 2008).
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Mechanism: according to Rodwell and Jung, 2008

* Initialisation: Thermal destabilisation of the vertical profile
leads to an enhancement of convection that tries to restore
radiative-convective equilibrium

* Interaction with large-scale dynamics: Reduction of absorbing
aerosol leads to a direct cooling of the lower troposphere that
limits a strengthening of ascent.

* With less ascent large-scale convergence is reduced during
the simulation

R
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COSMO T_2m-mean error in summer

o, [INSTRTINM FOR SMALT SCRIE WANFLING

s

with observed cloud coverage (U. Damrath) Deutscher Wetterdienst \

Wetter und Klima aus einer Hand

C

Score—Measure

Score—Measure

\\II\H\Ill\\III\H‘II\\III\\l\lll\\III‘\IIIIHII'HIIIIHl = ‘
i =]

-

Conditional verification CEU Temperature 2m TCC - 25 - 00 Run
Stratification: Gierman stations befoyws 800m - Feried: 2012-07-01 — 2012-07-31

oy o;

18 21 24 27 30 3% 36 39 42 45 48 51 54 57 ED

Slep
RMSE

6% B& BY 72

Shill MSE - AY

Conditional verification COE Temperature 2m TCC = 25 - 00 Run
Stratification: German stations beloyw 800m - Peried: 2012-07-01 — 2012-07-31

1359
1154 1176
858 |
&} 6 12 15 18 21
Step
ME AMSE Shill MSE - AY

N.Data

N.Data

Score—Measure

Score-Measure

o

Conditional verification CEU Temperature 2m TCC > 75 - 00 Run
Stratification: Gierman stations befoyws 800m - Feried: 2012-07-01 — 2012-07-31

E VC C > 6 n ; 5 ]
_TTEI,QT?T I | | | | | | E41“31'“A‘Iﬁuimwlm T|TTT I |
G 3 B 9 12 15 18 21 24 27 30 33 36 39 42 45 43 &1 54 57 60 63 66 69 72
Slep
ME RMSE Shill MSE - AV
Conditional verificaion COE Temperature 2m TCC > 75 - 00 Run
I Stratification: Gierman stations beloyw 800m - Periadk Z-07-01 — 2012-07-31
:_ Fard ) 5 |
: I I I i i I
o
Step
ME AMSE Shill MSE - AV

15000

15000

M.Oata

N.Data



2012-08-19 12:00 “
Meteosat-MSG - Courtesy Eumetsat
T WA
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Solar downward radiation c.SMO_ ((E)
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Solar downward radiation c.SMO_ ((E)
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2m-temperature c.SMO «g)
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2m-temperature
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Solar downward radiation and 2m-temperature
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Solar downward radiation and 2m-temperature
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Solar downward radiation and 2m-temperature

800

(o)
o -
o -

DOWNW RAD [W/m?]
(] fu
o
=

RAO MOL COSMO-EU

*

ol

'——— CEU ROUTI{
—— CEU ROUTP|

OBS

CLCT [octa]

O N A~ OO 00 s

|

00 04 08 12 16 20 00 1

00:00

IJ4 00

08/19

08:00

08/19

12:00

16:00

08/19

08/19
20:00

08/20

00:00



Solar downward radiation and 2m-temperature

RAO MOL COSMO-DE

800

'——— CDE ROUTI{

OBS

(o)
-
-

CLCT [octa]

o N B O @

\

00 04 08 12 16 20 00 T

DOWNW RAD [W/m?]
(] fu
o o
= =

(93]
(@7 ]

(93]
o

T2M degC
o T %
o

15 t

.,
B M T OO,

08/19
00:00

08/13
04:00

08/19
08:00

08/19
12:00

08/19
16:00

08/19
20:00

08/20
00:00



Solar downward radiation and 2m-temperature
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Case Study
COSMO-DE Precipitation
20.05.2012
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Case Study
COSMO-DE Gusts
30.06.2012
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Conclusions G.SMO (E)

COSMO model configuration with new aerosol
climatology - operational in GME, ECMWF

« Improves reliability of forecasts in severe weather situations
claimed by forecasters

 higher model forecast consistency between runs

* more reasonable physics, sharing between GME and COSMO

* higher RMSE for T_2M and TD_2M but improved verification

scores for pressure, mean wind bias and strong gusts

Thank you




