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Cloud fraction from observations

Brightness temperature [K], 183 GHz, 90 GHz, 31 GHz Reflectivity [dBZ]
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First approach to HALO target classification

- Based on DARDAR
Radar Lidar Dropsondes lassificati
(dBZ, LDR) (Backsc. ratio) (temp., hum.) classitication
(Ceccaldi et al., 2013)

- Distinguish between
cloud types

v - Evaluate model
(f\(\) performance
v
= Additional measures/
Ice ( Aerosols )
Liquid

instruments
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> Model comparison



First approach to HALO cloud classification

v Clutter

o RF14:21.01.14 ‘ P
" Supercooled liquid
- | | ’ - | Mixed
| l Ice
2000 | “ ] *“+ w‘ ek | ot ~ Rain
oLl “-_._u... L..__?. ‘.‘ | M ' il 1 Clear Sky
140 s [FS U 14:4% 1500 15058 =W 1548 16 1515 1% Inds 170

“ « Complementing information
from Radar and Lidar
measurements

2

. ww%w

ih « | 4 (“ :

.um—{, ‘ vr i'
| | A AR AR M _m__L 1.

Reflectivity (dBZ)

« Allows for basic distinction
of cloud types

0
1400 s 430 |4:48 1540 1505 153 1548 &0 118 16:30) LLO8 A 1700

SO0~ \ \( “ ‘ s a

, \ : ) -
4000 | ' Nil ) ! | w0 é
=)
2000 y B
! I Al J ’ | ‘ -2 80

ok Ml | | 1 \ ' l[._m = i Rl ".nL': h J 28
1400 Mls 30 1448 I* L] 15:18 1530 I‘ a8 160 1618 16:30 16:45 1700

11./12. May 2016 NARVAL Workshop - Heike Konow 4



First approach to HALO cloud classification
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- Mainly ice and supercooled clouds

Clutter
Aerosol

supercooled liquid - Some strange effects (i.e. supercooled above ice)

Mixed
Ice
Rain

Clear Sky = Further algorithm refinement needed
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COSMO Model Setup

- 2.8 km, 7 km, nested in
ECMWF analyses

- Deep convection resolving
- 50 vertical layers
« QOutput every 15 minutes

« Model runs for each flight
individually
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Cloud fraction and inversion height

09. January, Cold air convection

« Cloud fraction overestimated by model

Cloud top too high

Inversions in model higher than measured
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Accumulation of humidity below inversions in both observations and model

(c)

- COSMO
—— Dropsonde
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Inversion heights

10

all flights;

8- 40 dropsondes in cold air convection
considered;
= °T - Inversion height difference in
S almost half of the cases less

than 500 m

- Inversion height overestimation by
model more frequent
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Temperature and humidity differences
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Conclusions

First target classification promises to be useful tool for
further investigation and model evaluation
—> Further refinement needed to eliminate processing

artifacts

Inversions in COSMO overall higher and stronger than N ” |
measured by dropsondes —> clouds higher than | f 1
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Init : Mon,20JAN2014 00Z Valid: Mon,20JAN2014 06Z
500 hPa Ceopot (gpdm), T (C) und Bodendr. (hPa)

Case Studies

1000

e 20. and 21. January 2014

e Cold sectors of aging cyclone on two
consecutive days
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Case Studies: 12. January 2014

a Geopot.(gpdm), T (C) und Bodendr. (APa)

Mature cyclone with cold air U b

convection south of Iceland
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