Evaluating ice and snow water contents
in the global NWP model GME

with CloudSat
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1. Motivation 4. Results

Microphysical parameterizations in atmospheric models are under continuous a) Global frequency distributions
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= GME1007 captures CloudSat T-IWC
distribution well in contrast to GME
which does not produce large IWCs

* Except: Maximum reaches up to
colder temperature regimes in
GME1007 than in CloudSat

= GME1007 CIWC > GME IWC

development as the correct representation of ice clouds and snow is a
precondition for describing radiation budget and surface precipitation.
CloudSat observations are used to assess model performance on the example of
GME, the global hydrostatic NWP model of DWD:
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= 4 hydrometeor classes: cloud ice, snow, cloud water, and rain
* |cosaheder grid with horizontal resolution of 40 km

= 40 hybrid level
= Forecasts every 6 h in hourly resolution
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R TE RN * GME1007 also captures CloudSat
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Fig. 4: Frequency distributions for 1 July 2009 to 31 October 2009. a) — Mmore narrow

CloudSat IWC, b) GME1007 IWC, ¢) GME IWC, d) GME1007 CIWC, e)

— new temperature-dependent drop size
L . . . , CloudSat reflectivity factor, and f) GME1007 reflectivity factor. GME ™ CloudSat Only sees model SWC
distribution for snow after Field et al. [2005] Fig. 1: Modelchain at DWD. reflectivity factor not displayed because out of range.

b) Zonally averaged IWP
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" Detection limits: -27 dBz and +29 dBz Fig. 2: CloudSat and the A-Train. [http:/www.nasa.gov/ c) Frequency distributions for 3 temperature and 3 latitudinal regimes
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Version 5.1 IWC retrieval (Austin et al. [2009]; contained in release R04): R AL L
= Optimal estimation approach after Rodgers [1976] e — S ——
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M h d I Fig. 6: IWC frequency distributions for 1 July 2009 to 31 October 2009. Fig. 7: Reflectivity factor frequency distributions for 1 July 2009 to 31
3 . et Odolo g y Dashed: CIWC. October 2009. GME not displayed because out of range.

Shape of frequency distribution and position of peak captured well by GME1007
a) Model output sampling = Peak overestimated by GME1007, and even more with decreasing
u Vertica”y: Iinear interp0|ati0n onto regU|ar |eve|5 Of 500 m hEIght m Large IWCS in tropics underestimated by GME'] 007
= Running mean applied to CloudSat data
d) Sensitivity tests for snow fall s
b) Two approaches - I e  Exp1: density-corrected fall
Observation-to-model: Model-to-observation: .| 4 “2 ' - [ (mom speed of snow
Version 5.1 IWC retrieval of CloudSat QuickBeam v1.1a from Haynes et al. [2007] £ ] Exp2: + increased fall speed of
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) Lriteria o | | 5. Conclusions
* Temperature <-10°C = Height of top of convection < 1 km
= (Cloud cover =50 % = Total column attenuation < 3 dBz = GME1007 operational since February 2010
* Exp1 operational since December 2010
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