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Remark: Verification of quantitative precipitation prediction
of all maor NWP-centres shows comparabl e results for the
different models
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grid-scale precipitation process

melting 7 freezing

Processes con-
sidered in the

rain / cloud ice collection

autoc. by collection

autoc. by deposition 7 CI ou d = | ce
aggregation | SC h eme.

nucleation

melting
freezing
deposition

autoconversion

accretion riming
S —

shedding

- P

condensation /
evaporation
sublimation

water : deposition
vapour sublimation

A

evaporation

sedimé:ntation

sediméntation vertical diffusion

Much of the processis resolved by the model, only the conversion
terms have to be parameterised (in LM prognostic precipitation)
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Cloud model of the Tiedtke convection scheme

: cloud top

detrainment

updraft

entrainment
and
detrainment

down

entrainment
and
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cloud base

convective gust ———><——amoisture convergence

The whole process is parameterised
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Main problem: Convection

Different reasons:

* In present operational models convection has to be parameterised,
without a convection parameterisation the results deteriorate

e Each parameterisation requires simplifications of the process and
assumptions (tuning)

» Convection is a process with a horizontal scale of > 10 km and
atime scaeof ca. 1 hour mmm) strictly speaking convection is
not subgrid-scale and therefore , not parameterisable
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Theroleof COPSinthe
Priority program 1167 ,, Quantitative Precipitation Forecast”

 The priority program 1167 of the German Research Foundation
ams at improving the quantitative precipitation forecast

» COPS specifically concentrates on the convective part of the
precipitation process in NWP models and on orographically forced
precipitation

» The data produced in COPS have to be used in different kinds of
numerical models (for initialisation, forcing, validation, etc.)

e Thisleadsto special data requirements (only the modelling part
IS considered here, not the requirements of assimilation)
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Data requirements

Remark: It Is obvious that the following requirements can be
met only partially

* Profiles of turbulent vertical fluxes (heat, moisture, momentum)
over the whole boundary |layer

« 3D-fields of temperature, moisture and wind components

e Cloud microphysical parameters (total water content, ice content,
precipitation, droplet spectra)

« 3D mass and energy budgets of a developing cumulus and of
the environment

» Radiative fluxes at the surface, soil temperature and water content

Data of agreat variety of instruments have to be joined in one data-set
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What can be expected from using the data

o VValidation of high-resolution (1 to 3 km) NWP models with
explicit smulation of penetrative convection

o VValidation of convection parameterisations in |ow-resolution
NWP models

e |nitial conditions for and validation of cloud resolving models
e Forcing and validation of 1D-models

 Improved understanding of the convective process
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Conclusions

A successful COPSwill enable the scientific community to make
major IMprovementsin

e understanding,

 modelling and

e parameterising

the convection PIOCESS. Thiswill lead to a significant
Improvement of quantitative precipitation prediction.

FE 14



x

20CHNGS1I12 11 2004082212
Terification ageinst Inftlalised analyais
a00ras % "0 forecaste slarting in this pericd

a3
4o ECMF &p o R | G ETNGF ap EVTO - I LECP. KO WPA ER
(ELETE ] HE p ] 1.5 EEEE NN GHE .ap Ay BLO ﬁ“
M o o o CVE 82 M | AL GUE 152 e 518 | G
500 hPa 1 =
1 m 12L D.G
. a——..'uiﬂl-md-—"—— 100
" — T T[]
geopotential-- w o 8
-Eh ly SR S i B0
-X¥H A [ By
4 Bl a5 GELA. SO0 hPa ER ] 500 HPa ER
W @ W ®E W 1M W @ T % M 1 i W & ® % T 1 m
£ T 15 E L iioe ™ !
ECHAF op s — R 14 ELM op sl o FT
o lil-IlimE o iz - Bt EEEEEE GHE  op v 32
o e g o I N ~ T S [ a2
Surface '- .
o Lj I
=-‘-?---'+‘:=:___ sy A i IHF TR o) |
pressure S e s | P . 22 wi
"ra n e w340
" [
Blos PRES. furfooe ER H RS PRES. Surfoce ER
En i T2 E3 £ 1 1ta - 4 e F 3 [L) [rr [} En de Tz 56 1in (17 L -]
9.4 t tlem h " L 1los h
ECURF dp ol | W EINGF op Bt 1085
e A . e N ——— L A LW
jg| — 8 e 6| RD o e BUE 132 w1 |t
850 hP : Ll n - 5
a 0.5 et m T s e e 3.1 = bk
_-'J_'f'i-I'—-;'—_ .I-ul"
0.4 Z.bv
[T o m
temperature: B R i
1.5 R T e L
=1./H
1.4 By
=1 .1 GlA% TEWP, 250 WPa ER 0.5 PHZ TEMP. 850 HPq ER
—— ecmWf T T NI T M T TR W & = @ i W i T T T T R TIRT
foreumt L1 h Forecaat tima h forscast 11ma h

e gMe 60/31

— — — gme40/40 bias rmse anoc



