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Numerical Simulations of the local circulation in coastal area using
Four-Dimensional Data Assimilation Technique

Kim, Cheol-Hee - Song, Chang-Keun*
National Institute of Environmental Research,
School of Earth and Environmental Science, Seoul National University *

Abstract

Four dimensional data assimilation (FDDA) technique was considered for 3 dimensional
wind field in coastal area and a set of 3 numerical experiments including control experiments
has been tested for the case of the synoptic weather pattern of the weak northerly geostrophic
wind with the cloud amount of less than 5/10 in autumn.

A three dimensional land and sea breeze model with the sea surface temperature (SST) of
290K was performed without nudging the observed wind field and surface temperature of
AWS (Automatic Weather System) for the control experiment. The results of the control
experiment showed that the horizontal temperature gradient across the coastline was weakly
simulated so that the strength of the sea breeze in the model was much weaker than that of
observed one.

The experiment with only observed horizontal wind field showed that both the pattern of
local change of wind direction and the times of starting and ending of the land-sea breeze were
fairly well simulated. However, the horizontal wind speed and vertical motion in the
convergence zone were weakly simulated. The experiment with nudgings of both the surface
temperature and wind speed showed that both the pattern of local change of wind direction
and the times of starting and ending of the land-sea breeze were fairly well simulated even
though the ending time of the sea breeze was delayed due to oversimulated temperature
gradient along the shoreline.

Key words : Four Dimensional Data Assimilation technique, 3 Dimentional Wind Field, Coastal
Area
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Table 1. Descriptions and conditions of numerical experiment

2% Nudging Nudging Sea Surface
variables coefficient | Temperature
TEdY NONE |NONUDGING| 290K
FDDAAY 1| UV Sx107sec’ | 200°K
FDDAA# 2| UV, T [5x10¥sec’ | 290K




82 HIBVEWI MNA H2Y

AAE ] Hge AYLEF % P(amoothing)
AFet

Fig. 2& 29 99dle] IFAcHE o3
A3t e Al dEof s 338 AWS
Ao uigael s HFdte AZNEE Jet
d oot #&E v L OLSTHE 74
9% & AUE FHLE FFo] YEY
HEFRT AFFo] AA JEpyt~9, 12LST
o &t g wet &Fo] HFLE A7) AR
Bgen ¥ Bert Adso] #AH wio
Zo| 3717 AR o|FHI U, B3I g4
B2 AAY7A s Fol ol2x itk 1y
A 2AFQY EFALEY viE Y
Az HF(FF)ol BEI}A Eijo HFLE
HEHE FHAANN FEAER v Aok
#Fo] H19 Aro TEH= Al 15LSTo]
o oln] #HFL AAUQ FRAYH ¥EH ¥
A & EFN A9E FH2 Ao AAY
A EARYGAME 7HALY] FF AN k¢
3 ok ol AFAFIE IX o] AuiF

A A& ¥ ¥ F Ucho,

YE(18LST) ¥ £A7t Y5 vpring &
b o golAA #Fo] KFAYR v Al
sl 2ILSTREE 7123 uigo] BF oiA]
of7tel EY Yo T BolIE ¥ & Uk

#3E 2= (Fig. 32 °FH2ILST-07LST)
9] B4 A9 BAMGOZE gAFoR stA
o] HePslA FL&AHo) XN EP3 HUFL
2 G4y, 44 AR ¢ 4 (wam
region)©] YERII o8 EFAY] F&EF 4
Tkt RAkdgratole] el F Y (ool region)o] &
AL AL B & ok T2lT BEAGY F
#Eog Q3o YEOZHEY Ho)Fr} v}
ALHEH L1240m) B2 & AHEY BEE AW
74A ol23 glo] 7HAA BBL o] §
AEE e 7AAe] & AdE 524 B
%ol M9 BEUdH A KAEA JEtR
it

olgigt x4 FAAY n@FI A4
FHFo) BFAGOINT YR L NFAY

3m/s; — 9LST

Imfs; — 12LST 3mfs; —

15LST 3ms: — 18LST
Fig. 2. Horizontal distributions of observed surface winds at 10m height in Automatic Weather System (AWS)
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Fig. 4. Horizontal distributions of simulated wind fieids on the control run under the weak northerty geostrophic wind

with the cloud amount of less than 510 in autumn
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Fig. 9. Same as Fig. 5 except for both the observed wind
and temperature fieids
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Fig. 11. Same as Fig. 7 except for both the observed wind and temperature fields
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