bm0362 The cloud-climate feedback: Analysis in

the Earth System Model
Johannes Quaas' and Vera Schemann?, e 2] ((E) CIisapD

Doutsche i
Farschungsgermnelnschaft

1 Institute for Meteorology, Universitét Leipzig <johannes.quaas@uni-leipzig.de> DFC
2 Max Planck Institute for Meteorology <vera.schemann@zmaw.de>

SU mma ry Satellite simulators Use of statistical cloud scheme for precipitation
: : ]) SUbgrld Sampllng Occurrence of precipitation
- Evaluation and improvement of cloud - . by infensity
o 2) mimic retfrievals o )
parameterisations for ECHAM _ .| | ScoPs [[se - f|cosPsUBGRD N |
. 3) summad ry nghshcs Subegri PRECIP Tl T ol reC|p|’rcmon. ormation process:
- Funded by the German Research Foundation e |27 || ey ST gfoconvers'ogl .
. . enerator 'o_\°| i X ql .
(DFG) in an Emmy Noether Junior Research Group o || 5] & e
. . MISR - 20!
pr0|eCt (2006 - 201 ]), by fhe CllSAP ClUSter Of RTTOV . strongly non-linear: biased when
TRIM 001 01 <= onlyfor grid-box mean value for
excellence (2008 — 2011) and by the German = oo ] o water o 1 veoe
Weather Service (DWD, 2010 - 2013} ’
Comparison with Satellite Data - JFM 2007 Jonelob Ascust 2007 S
Th e d riZZ|e p rOb | em Frequer?cy ogf occurrence ) Relative Deviation
—— ECHAMS5 GCM — __FEEEEn 20
ISCCP Satellit CALIPSO - : 0 0014 0028 0042 0056 0.070 e e e,
— Satellite ISCCP Simulator C:S(i?nsuﬁ;-tlg:]r (0.2 North Pacific 10 North Pacific \ . . 10/
Meon: 20.3 % Q~]7 10Q & Mean: 18.1 % . > ' . * e / —
| - —g l CloudSAT ECHAM N/ £ OTL
TR Sk il El —~ 14.4 14.4 10! <
e i i i it 1 : Drizzle much
S il e g too frenquent! / /
° O 96 - 9.6 / / 20 0.01 [ 0.1h ] 1<=
0 -D . mm -1
o -
< g 48 - apply the information about cloud subgrid-scale
N g. variability (see below) in autoconversion
e vl I L e g A ’ s - frequency of occurrence of light rain reduced,
Reflectivity Reflectivity compensated by slightly more intense events

Nam and Quaas, J. Climate 2012
Weber and Quaas, JAMES 2012

bb0838 High Definition Clouds and Precipitation
for Climate Prediction - HD(CP)?

S6 - PDF Cloud Schemes *lz’;‘::”::;w D

Johannes Quaas, Christine Nam , Matthias Bruck, Odran Sourdeval
Institute for Meteorology, Universitat Leipzig <johannes.quaas@uni-leipzig.de>

— BMBF-funded national | /\ b~ cloud fraction HD > PDF cloud schemes
rojec 1) oo )
— aims at a cloud-resol- Ao | < a-Nn_ . 7 q. - saturation ARSI
ving (LES) simulation - B g =7 gL <\ — — >
over middle Europe =11, KL T
- comp|ementeo| by r_— critical relative Analyse
observations qr — Aq 9t q4s qr + Agq C humidity: threshold EfDdl?ﬁZigﬁ{nes é {Jj—> : “:lo é L_o
— for cloud parameterisa- Tompkins, 2008 for cloud formation complexty
tion development . Protba sty ety Tumatfion (FOF) of el waier disisufion " " "
— lead: Bjorn Stevens, MPI-M > Observations problem: ““ L ““ b “| 4‘
— sub-project S6: focus on cloud parameteriations no high-resolved water vapour observations available at a large scale  and their dependency on the weather regime

relying on PDFs of subgrid-scale variability

Le Treut and Li, Clim. Dyn. 1996

Global annual mean

< Global evaluation of statistical cloud scheme 200 I~ Ecnan-sunquss profile — HD(CP)? model provides high-resolution “virtual
e — ECHAM-Tompkins _ . 17
AIRS satellite dat
i AIRS A (A - acesn%ir?g Ioﬁ)it/c?aﬁime) red | Ity
— i — HD(CP)? observations provide unique dataset
MODIS satellite Dat Model - Satellite Dat 400 ™ GocepreRA ERA- -
sateflite bata ode areflite Lara < - Interim/CALIPSO over mICIC”e EUFOpe
. . 0 . ERA: relative humidity B .
S : th Model bias in =) I CALIPSO: cloud cover — satellite data
Distribution wid distribution width - 600 — Sundvist et al. (MWR d b d k
7 - == > I 1675 dous | — ground-based networks
60° N BONT e 73] parameterisation .
o - o - — supersifes
30°N 30N 0 B Tompkins (JAS, 2002)
. o] 800 cloud parameterisation
180° W 1200 W 60" W 0 60" E 120'E 180°E 180 1 000 I I I | I | I I | I | | | |
- [ —;—u B 4| | 4| |, 12—20-— 0.0 0.2 0.4 0.6 0.8 1.0
e v g m Critical relative humidity [%] |
Weber, Raisdnen and Quaas, QIRMS 2011 Quaas, J. Geophys. Res., revised

UNIVERSITAT LEIPZIG

Printed at University Computer Centre Leipzig



	Slide 1

