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- (ElE » global, hydrostatic forecast model

. CloudSat  vertical resolution: 40 hybrid level, up to 10 hPa
. Approaches « horizontal resolution: ~40 km

Sampling & « dalily operational forecasts with hourly resolution
sensitivity * 4 hydrometeor classes: QC, QI, OR, QS

issues

. Case 1 GMErouti
. Summary  QC, QI prognostic

case studies . QR, QS diagnostic
. Outlook

GMEexp

« all hydrometeor classes prognostic

e improved microphysical
parameterizations: e.g., hew size
parameterization for snow, etc.




CloudSat CPR (Cloud Profiling Radar)
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e operational since June 2006

e polar orbiting in ~705 km height (~1.5 h for 1 orbit)
e 94 GHz

« detection limit: -28 dBZ to 29 dBZ

« vertical resolution: 500 m, up to 30 km height

* horizontal resolution: 1.1 km

o footprint: 1.7 km along-track, 1.3 km across-track




Two possible approaches

1. GME

2. CloudSat _
3. Approaches model variable forward operator

4. Sampling & (IWC) (QuickBeam)
sensitivity
Issues

4. Case 1

5. Summary

case studies

6. Outlook -

retrieval algorithm observation
(Z-IWC relationship) (2)




Sampling & sensitivity issues

1. GME
2. CloudSat _
A a— resolution
' * horizontal: GME interpolated to CloudSat track (nearest
4. Sampling & iahb
sensitivity neig OUI‘)
Issues « vertical: GME and CloudSat interpolated to equidistant levels
4. Case 1 * no temporal interpolation of the GME data:
5. Summary use x-h prediction of the 00 UTC run of the same day
case studies
6. Outiook sensitivity

e CloudSat detection limit: - 28 dBZ — 0.001 gm3




Cold front 10 August 2008

1. GME
2. CloudSat

DWD surface analyses 20080810 12 UTC
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Radar reflectivity factor Z
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GMErouti GMEexp

2. CloudSat
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IWC = ice & show
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Overview cases

GMEexp
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2. CloudSat

case 1
cold front

sensitivity

0
D
=
(&)
(48]
o
S
o
o
<
™

4. Sampling &

w 8

&
=3

0.25

w
- =]

o

T cHEET
- L 0000L 0000'L
m 1 £2950 W E285°0
& loige G 29180
1 BLILD 8Ll
_ | oooL'0 00010
| 23500~ 2950
| | | B i 1 E
| oig00 s ' N0
= S | 9
& { B2 om ] BL00Z
H -— logoo & _- o 00100
=3 -
E — 199000 am.p 95000
s ' lzeoon B i 26000
& 5
€ {00 £ 8L000
gesepecsad Tgumsoen e
[us] by [ni] By
M o e 0000°L m - . 0000't
8 jesso 8 £2950
& Jeee 21e0
{seero 8L
| o0oro 00010
4
‘_gaow Bmaqw
- loe00® _ A0S
o
= 1 E_.g.om 8 Es.um
3 Joooe 8
s s
& 195000 &
k3 lzeo00 B
o | g
m | 8000 m
Tesspessa O T
[urd] by [un] wioy
= T WL 0000°t
5 L lcassn © £2950
3 1 - = "
m 1 jeaen 3 Z9LET
= _- leeto E 8zeL0
m footo 3 -.I‘_ 00010
o ] g O ;
L E 2% | A
o 'm Loie00d i 00
8 ._ leaoog § h i azw0f
g loolon & = 00100
2 1 { 99000 M 95000
2 {ee000  ° 26000
% ¥
.m 1 sLooo .m 8L00D
= ' = i

[un] Wiy

case 2
warm front

4. Case 1

5. Summary
case studies

6. Outlook

case 3

warm pool
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case 4

Ice cloud




. GME
. CloudSat

. Approaches

. Sampling &
sensitivity
Issues

. Case 1

. Summary
case studies

. Outlook

Overview cases

case database cloud top mean IWC max IWC rain | snow
[km] [10+ g m] [10+ g m~]

1 CloudSat CPR 11.0 0.853 5.900 - -
cold GMErouti 12.5 0.038 0.094 no no
front GMEexp 12.5 0.382 1.707 yes | yes

2 CloudSat CPR 13.0 1.102 8.300 - -
warm GMErouti 13.0 0.031 0.158 no no
front GMEexp 13.0 0.852 5.562 yes | yes

3 CloudSat CPR 16.0 0.977 10.030 - -
warm GMEroulti 16.5 0.060 0.224 no no
pool GMEexp 16.0 1.256 6.032 yes yes

4 CloudSat CPR 12.0 0.681 4.160 - -

ice GMErouti 14.5 0.026 0.050 no no
cloud GMEexp 12.5 0.196 0.756 no | yes




Summary & Outlook

- GME What’s good about the new GME version?
. CloudSat * magnitude of the IWC values fits better to CloudSat
VINEEES o position and extension of the clouds is recognized better
: Samp!ing &
w8 What needs further improvement?
« frequency distribution of the
. Case 1 . L. . Overall PDFs
simulated reflectivities is very N-794470:06  OLOUDSAT PDF[%
narrow and lopsided e
» cloud top often too high

e |WCs still too small

. Summary
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Thank you for your attention!




