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On the simulation of meso-y-scale cloud and wind fields

Erland Kéillén
Department of Meteorology
University of Stockholm
Arrhenius Laboratory
5-106 91 Stockholm
Sweden

Abstract

We have udlized a lincar flow model 1o investigate mesoscale flow over variable
orography and roughness. The model equations are solved with a combined spectral and
shooting technique. Tn addition to wind, temperature and pressure perturbations the
mesoscale variability of the humidity field is also computed. From the hunidity ficld
mesoscale variations of cloudiness is diagnosed. Comparisons are made with some
observations and a simulation with 8 more complex, nonlinear, time dependent model.
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Forecasting in the Vertical with a Local Dynamical Interpretation Method

Luc MUSSON-GENON

Direction de la Meteorclogie Nationale SCEM ¢ Dy ES, Faris. France
M ved 10 N ber 1987, in Anai form 4 Mayx 1958)
ABSTRACT
A oned al {1-D) pl rv boundary-layer model, inciuding 2 complete set of simple ph\slcal pa-
ramelenzations. has been used since Jult 1986 10 predict daiky soundings a1 Trappes in the suburbs of Pans.
This model is coupled 1o the Freach operational speciral b pheric model, rep g Lhe large-scale a-

mosphenc environment by means of horizontal gradients and vertical velocity in the advective terms. and
geostrophic wind. The study of the statistical scores { mean absolute error and mean error ) for 220 cases during
the vear 1986-87 prowdes good accurcy for the 12-h forecast { as compared 1o fine mesh modeling and
interpretation methods ) but exhibiu a loss of sccuracy for periods longer than 12 b, |mpravement in the resuly
through adjusiment of some of the model parameters with the help of a file contawning 12 test situauons
appreciably reduces the mean absaluie error; this method would thus be useful for local forecasts of sensitive
weather ¢l Funner imp coukd be ob d by coupling this 1-D model with & threv-dimensonal.
fine mesh model and by rehning clowdy tarbuk and soil evaporati h

1. Introduction

Over the last few vears. numerical prediction tech-
niques have resulted in a considerable improvement
in weather forecasting, This first became evident in the
beginning of the 1970s in synoptic scale prediction,

model that gives the atmospheric large-scale environ-
ment in advective 1erms { Burk and Thompson 1982:
Musson-Genon 1983).

For operational use. this boundary-laver model must
include a complete set of physical parameterizations (0
twrbulent diffusive transport. advection, solar and
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FIG. 2. The statistical scores of CAILLOU during the vear 1986-
87 a1 12 h (solid). at 24 h {dot-dashed) and a1 36 h (long-dashed):
{2) iemperature; (b) relative humidity; (¢} wind speed.



- o m

i 6 C ME2 0 2 <

a lemperature

€0 % ME-20 0 20 %
b horidity

MAE 3 & 9rrs’ ME 3 0 «3 ms’
< wind '
FIG. 3. The siatistical scores of persistence during the vear 1986
. N
8l fore = T{a) H, (b IV {c): at 1200 UTC a = N~' T 1af
1

— af!| between dav D and the day before D — 1 (solid line). at
-~

0000 UTC a = N' I lad - o' between day D and the

1
dav before D — | (doi-dashed). at 1200 UTC a = N S iafh
|

— af¥*! between dav D and day D ~ 2 (long-dashed).

km

I v
AN
\
2 f ' 1
¥/
1} & ]
1o
& 1
).' -

MAE 2 4 6 'C ME -2
qQ lemperalure

km t
// Y
2 g /JJ/’ L
b
1} ] {
¢
MAE 20 <0 60 % ME-20 0 <20 %

b humidily

3 s’ ME 3
¢ wing

FIG. 4. The statistical scores of CAILLOU prior to adjustments
for the fiie of 1est situations (symbols as in Fig. 1).

|



—: -
T \'( .
A
2 > ] ;
£
1 {I "
b Ay
' ATUILCTU. 4 HC IVICUASL TESUILS JOT 12U0 U 1 are very en- .
%
v |I

MAE 2 4 6 °'C ME -2

km MW a lemperalure
I \\ “
]
2 /‘,"‘ 11 km -!‘. ) f/:. -
| fl " !‘ n‘!.
Y ; { 27 1 [
) ! ) q{\"
Fard i P 1 | iy
MAE 2 < 6 C ™ME -2 2 'C )‘\ ;f
a lemperolure . 2 1)\‘ l
0

MAE 20 <0 &0 % ME-20

km v 20 %
b humidity
2t
km Ty v
1t N ir
2} \ it

b humidity
| km B . § ‘ M)
! MAE 3 6 9me’ ME -3 ] *3 ms*
. c wind
21 M '
(% e FIG. 10. The sttistical scores of CAILLOU for the file of test
1 Ji-’ situations with advection by means of large-scale wind {symbols as
7 in Fig. 1).
I
LR . , '
MAE 3 [ 9e'ME -3 .0 3 mst L
¢ wind

FiG. 9. The statistical scores of CAILLOU afier adjustments
for the file of tes1 sitwations ( symbwois as in Fig. .

e e b Ay A e ma =



DYNAMicAL AORPTATION MUSCLES praject

C. Harats
L. Husson- Gevon

Basic idea :

- S"orc qu,ﬂu“,a uhg ﬁ:up. Rul. ces

Frem PERIDST Aun at aaruu Jn‘d /:a:né

- Rervn bhe “t0il * moddel wolh mooli Feed
m,/ucs ofF Albe do
EMdt.ru'd;{y
Heat (&fnn‘{r

Waler (a,a&c.'/i
Ro?buen 508 t4

-~ On a Iearn:'nJ File orfi.m‘.rc the choice oF theie
/u rameters fo Forecast at a given /;u./ta.,

[vie oF the adyoiuf codle 4&/,.: a /%fj

Preliminary resolts

- e.nc,ourma:u_q .3°K oF Rus f)ol'u«.l'ia.l
_ bt ohat WU remaia
. Dwn l‘u{' F;IL
aud

— when comhined uo-“l Sl’ﬂ]i&t’l‘:ﬂ.l a-ola-,:!‘ul:an

(

T 15

SoL

RES.
suf.

MOOELISATION

MUV § ¢ L E S

UNIOINENSIONNEBLLE  OU
LIMITE &N SURFALCE

soL &T P8 LA CoveHE

PORCAGE PEBRIPOT TOUTES LES
3H 08 oH A E‘H

CALCUL 08§ FLuX DANS LA cLS

Ka

Qo = -a*. V¥ -(63) -9)-Fy ( .1;?_‘“, Re )
Lo (1)

oL a

Eg= o a‘.U. (Q[i) -Gs).F.(.i%iﬁ, Rl‘-)

EvoLvTion 0OF Ts
9T Coit an

- . Hab - . Te T,
2t ¢ Za (Ts-Tp )

ovc Hak = (1_A).R +E.Rt _ €,CpQ —CsLEG- E ¢ Ty

CALcUL P66 Qg

Qs = Huo Reak + (1-0Owek). (1.H,). Q

ontc Hy = 0.5-(1-64”(11'\0‘))

RES .
frROF.

Rg RE P

Ts Gg L
9 wg 1 ( ¢ . Wg - Wp

= - -y 6 -
3 e W mn oo x P 5 e ) z

Cwzot 1

a WP Y Ws - \Np

= -k . TP
- ¢ ~ Z‘I




AbToiwnT

TECHNiQUE {Jdn?‘ mix vp te
Concept with  that oF opfimal control” - (hat
ﬂh’ahl' be dome (""P"“""ﬁ) wlthout aJ-j'o;uF

h&kn.‘t,uf,!) —a 1O

Aull aciielielita fxipie
+

X Y _,

r

ﬂ.um sako w oF

) Keretoge oF Phe
all sleps :

N h—.ﬂs Wi r*a "
')_Y T'L‘,'I-"LJ-
du

X (F)
e !

>} {
o nom Ime  demend oy
ne 3 g T

.SL.“'. L A :g A‘Ld‘d

= all velves oF Y
dut

A*db.\t édup.Pa,rsau 'LL reverad

* or rather dua .h-alc- Fuation .g_ Re veckor X
(owd ¥ & the revene case)

e OPTIMISAT ON 0ES SEPT CONSTANTES LOCALES

3o Col A € Dk  Womow /Cwerl  Womae [ Womoa

Méthode utiliole TECHNIGQUE 08 L' ADIOINT POUR
MINIMISER LES ERREURS DE PREVISION
Réoubbato obterwms sur un fhier best compntant 4 an de donnies

CININVTION OF L'ERREUVR ABSOLUE HovEawivE

FOVR Tam : o.aa "
POUR QaAm: o.12 9 /g ML‘W
Pour Uy 0.08 milao

DESERT

LIS B B B B 2 N e AR B R e |

EXENPLE O'OoPTIMISATION
Q'urve ConSTANTE LOCALE

I¢cr DESERT

e APPLICATION oE LA HNETHOPE EN PREVISION
O iy T . PR S Ao W . PR N

T — AR L e YR

o02n. Por imrinm oad iAo ~F. Ba eAdnraiom. o






