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We focused on effects on data assimilation of simulated wind fields by using upper-air observations (wind pro-
filer and sonde data). Local Analysis Prediction System (LAPS), a type of data assimilation system, was used for
wind field modeling. Five cases of simulation experiments for sensitivity analysis were performed : which are
EXPO0) non data assimilation, EXP1) surface data, EXP2) surface data and sonde data, EXP3) surface data and wind
profiler data, EXP4) surface data, sonde data and wind profiler data. These were compared with observation data.

The result showed that the effects of data assimilation with wind profiler data were found to be greater than
sonde data. The delicate wind fields in complex coastal area were simulated well in EXP3. EXP3 and EXP4 us-
ing wind profiler data with vertically high resolution represented well sophisticated differences of wind speed
compared with EXP1 and EXP2, this is because the effects of wind profiler data assimilation were sensitively
adjusted to first guess field than those of sonde observations.
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Fig. 2. Nested model domains with 54 km (DO1), 18 km (D02), 6 km (D03) and the location of sonde(M) and
wind profiler(4) observation stations.

Table 1. Nested model configuration

Domain Domain Domain

1 2
PBL scheme MRF
Cumulus scheme Kain-Fritsch O
EXPplicit Moisture scheme Mix Phase
Radiation scheme Cloud-radiation
Vertical grid 23 layer
Horizontal resolution 54km 18km 6 km
Time Period 120 hour
First Guess & . Initial Figld
o e, e
GOAPSLE7S) LAPS o)) || frwestr

@
e e

" oahnen)”

-

Observation Data
- GTS(SYNOP,TEMP)
- Satelite(GHS: Toy COW. NOARATOYS)
- Radar Reflectivity
- AWS, ACARS, BUQY, QUIKSCAT

Fig. 3. Schematic diagram of LAPS process.
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Table 2. Input data for surface observation used LAPS

Data Numbers of Data Obs. period Variables Remark
GTS (SYNOP, GTS: 200 6 hourly Surface variables Used in every 3 hourl
SHIP, BUOY) Station: 30 (3 hourly)  (Cloud type and amount) v v
. Brightness temp.,
Satellite (GOES) Full coverage 3 hourly Albedo, Cloud Drift Wind IR1, IR2, IR3, VIS, CDW
BUOY 5 3 hourly T, Wind, SLP, RH
. Only SLP, RH at
AWS 470 3 hourly T, Wind, SLP, RH come AWSs
AMEDAS 2890 3 hourly T, Wind JMA data
QuikSCAT At sea Approximately Sea Surface Wind Polar orbit satellite

4 times a day

Table 3. The information for wind profiler sites

Site Location Observing
(lat, long) frequency
47099 Munsan 37.89°N, 126.77T°E 1hr
47105 Gangneung 37.77°N, 12887°E 1 hr
47261 Haenam 3454°N, 126 56°E 1 hr
Table 4. The information for sonde sites
Site Location Observing
(lat, long) frequency
47090 Sokcho 38.25°N, 12856°E 12 hr
47102 Baengnyeongdo 37.96°N, 12461°E 12 hr
47122 Osan 37.10°N, 127.03°E 6 hr
47138 Pohang 36.03°N, 129.38°E 12 hr
47158 Gwangju 35.11°N, 126.81°E 6 hr
47169 Heuksando 3468°N, 12545°E 6 hr
47185 Gosan 33.28°N, 126.16°E 6 hr
47261 Haenam 3455°N, 12657°E 3 hr

Table 5. A summary of numerical experiments

LAPS input (GTS, Wind

CASE  AWS, AMEDAS,  Sonde .
QSCAT, GOES etc.) profiler
EXP 0 X X X
EXP 1 0 x x
EXP 2 0 0 X
EXP 3 0 x 0
EXP 4 0 0 0
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Fig. 4. Simulated wind field of (a)EXPO, (b)EXP1, (0)EXP2, (D)EXP3 and (e)EXP4 at 1500 LST on 24 June, 2004.
Shaded contours indicates wind speed ranging from 0 to 10 m s
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{b) EX1

Fig. 5. Simulated wind field of (a)EXP0, (b)EXP1, (c)EXPZ, ()EXP3 and (e)EXP4 at 0300 LST on 25 June, 2004
Shaded contours indicates wind speed ranging from 0 to 10 m st

o] T&o] ThA A 298 A& AIE F U
o} ol mol¥l AREL BEYHY HlEIHRY,
dzzads] AEE o] £3 EXP3% EXP4rt o
A guitk) Mol dAEE BEGH FAEHA
wolslg s, daidde Fe 3Fe #9 =S

3 mojstglch ae S A, 2o RE
Ansol Fge veA melsgol, EXPn
EXPo/l €71 B aldolde tha 28 48
F msgich

Fig. 5& 69 25¢ 0300 LST9 A4 kg

o

1132



LENEBEARE o) 4T v A a9 47

EXoltt. EXPo= AT e I T4
BYXE Bol Tt Fajde o F3 BA
%ﬂr daZFol EAFoIH Mgz B3 F&

S Rolx gt EXPI1L AfddE A9 '551&

EXPOE’_E} A3tA Bt en, ety 55
I oMY EE£S AAHOE FIAHTL
EXP2¢] A9+ Fig. 48} ni7lA 2 £Hz189] 2}
853 &37} A deguA g3 EXP1Y {ALE
BE¥E Yo EXP3S AMajddre 458
ol ZAsA mdste A4S REJow, EXDPO,
EXP1, EXP2elA 2P = FA e dE
Z2€ 93 oz Y3k AAHow 9% %—ﬁi
VepdE 29 vl s 3 UsA9E A9
st 25 7shAl 29 o}ﬁﬂﬂi, shike otfH"JQl
oksly H3 nlFEXE A3 GEALEY nFge

(a) EX1- EX0

fu
T

R 9t} EXP4x EXP33% upghare] @43
IRREE FAR T4 thd st Relste
EA4L Jeigi oy nolg ARES #5
T} v ®d, EXP37} f&iﬁkoﬂfﬂ Holg A
o] A3l g A F&H INE FAFHYY
3F Y& 2 DAo}L RAog eyt

#2 A5y AgFs aAdE Bo AAsA £
A7) 9l 2z APddA e wet =ojd F
Apole] FIHEEE Fig. 63 Fig. 79 AA8A
EXP13} EXPO9] Apole A4@EZARY A8ETF
AFE H7) Y3 Aoy, EXP29} EXP1Y Aol
zd A8 A8%F3 a3} EXP3¢ EXP19
ol fz=endy AR ARFH AHE R
918 Aotk EXP4¢} EXP1¢l Atole &d9} 9=
zzadey 28E 2] &AL A+ A5FH

e B gt

{b) EX2 -EX1

55 -45 -35 -25 1.5 -05 05 15 25 35 45 5685 mvs

Fig. 6. Differences of wind speed of (a)EXP1-EXP0, (b)EXP2-EXP1, (0)EXP3-EXP1, and (d)EXP4-EXP1 in do-
main3 at 1500 LST on 24 June, 2004. Shaded contours indicates wind speed ranging from 55 to 5.5 m s .

1133



AFE-AdAH-HF 2

(b) EX2 - EX1

-55 45 -35 - 5-15-05 05 15 25 35 45 55 nvs

Fig. 7. Differences of wind speed of (a)EXP1-EXPQ, (b)EXP2-EXP1, (c)EXP3-EXPI, and (d)EXP4-EXP1 in do-
main3 at 0300 LST on 25 June, 2004. Shaded contours indicates wind speed ranging from -55 to 55 m s
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Fig. 8 Comparison of vertical profiles on height of modeled and observed wind speed in Haenam at 1500 LST

on 24 and 0300 LST on 25 June, 2004.
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Fig. 9. Comparison of vertical profiles on height of modeled and observed wind direction in Haenam at 1500 LST

on 24 and 0300 LST on 25 June, 2004.
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