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Introduction

* In December 2004, fog and low stratus were
absent from the initial conditions (although
there was humidity)

* And failed to develop during the model forecast

e Resulting in wrong 2m temperature and
cloudiness forecast.

» Various model parametrizations were tested In
order to forecast the fog and low stratus using
the same Initial conditions.



Parametrization schemes

 Radiation

- Operational — Ritter and Geleyn (1990) based on Geleyn
and Hollingsworth (1979)

- NER — net exchange rate

- FMR — Morcrette (1989)

- RRTM - rapid radiative transfer model Mlawer et al
(1997)

* Cloud diagnosing formulas

- Operational (as in Arpege) 1‘"\"'5':&-\/3%
- and Xu-Randall (1996) . _ RHP (1 - o)



* Cloud overlap assumptions

maximum overlap Maximum random overlap random overlap

total cloudiness total cloudiness total cloudiness

* Prognostic TKE

* Prognostic cloud water and ice, rain and snow
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* Horizontal diffusion (SLHD)
* Higher resolution in vertical and horizontal ...
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Operational cloudiness forecast
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Net exchange rate (radiation)
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Random maximum overlap
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New critical relative humidity profile
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New cloud diagnosing scheme
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Return to random overlap
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RG90 radiation scheme
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Net Exchange rate
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RG90 + NER
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Morcrette (1989) 3 hourly

FMR radiative

transfer coefs
computed with .

3 hour interval
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Morcrette (1989) 1 hourly

FM R radlatlve ALADIMSHR high medium and low cloudiness Q8Z150DECZ004 UTC 32h forecas t
transfer coefs - Fr
computed with . _

3 hour interval ,,

-

Random ol T
overlap | g

Xu-Randall .
cloud scheme

42H 4

NoO prog.
Cond no TKE *

cloudinaes (%)
low rnedium high i
40N 1 BASE 0O0z14den2004
N H D wWallh DOEF1EDEC2ZGO4 'L:e
BE aE 10E 12E 14E 1BE 18E 20E

40 B &0 YO 80 S0 40 BG BG YO 80 90 40 5O g0 T B A0(w)



FMR (Morcrette, 1989)

e r-max and max are
the same

postoja

 Depends on the oz ]
frequency of the e
computation of the -
radiation transfer 3 __
coefficients B



Return to random overlap
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Semi-Lagrangian horizontal diffusion

e RG90
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e Random
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pressure (hPa)

Temperature and dewpoint 12 UTC 15" December 2004
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Summary

* Cloud diagnosing schemes and overlap
assumptions were more important than more
sophisticated radiation schemes, introduction of
prognostic microphysics and TKE.

* More realistic orography representation and
more physical horizontal diffusion significantly
Improve the forecast of 2 m temperature and
low clouds in areas with variable orography.

fog
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