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We focused on improvement in simulation of wind fields for the complex coastal area. Local Analysis
and Prediction System(LAPS) was used as a data assimilation method to improve initial conditions. Case
studies of different LAPS inputs were performed to compare improvement of wind fields. Five cases have

been employed :
buoy, wind profiler, V) AWS, buoy, AMEDAS.

[ ) non data assimilation, II) all available data, IlI) AWS, buoy, QuikSCAT, V) AWS,

Data assimilation can supplement insufficiency of the mesoscale model which does not represent detailed
terrain effect and small scale atmospheric flow fields. Result assimilated all available data showed a good
agreement to the observations rather than other cases and estimated well the local meteorological character-
istics including sea breeze and up-slope winds. Result using wind profiler data was the next best thing. This
implies that data assimilation with many high-resolution sounding data could contribute to the improvements

of good initial condition in the complex coastal area.

As a result, these indicated that effective data assimilation process and application of the selective LAPS

inputs played an important role in simulating wind fields accurately in a complex area.

Key Words: Complex coastal area, Improvement, Wind fields, LAPS, Data assimilation
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Fig. 3. Synoptic weather map at surface level at (a) 0300 LST on 26 and (b) 1500 LST on 26 August, 2004.

Table 1. Nested model configuration

Domainl Domain2 Domain3
PBL scheme MRF
Cumulus scheme Kain-Fritsch 2
Explicit Moisture scheme Mix Phase
Radiation scheme Cloud-radiation
Vertical grid 23 layer
Horizontal gnd 81x99 91x112 64x88
Horizontal resolution 18 km 6 km 2 km
Time step HAs 18 s 6s
Time Period 73 hour
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Table 2. Input data for the LAPS analysis

Numbers of

Data Data Obs. period Varnables Remark
Surface (GTS: SYNOP, GTS: 200 6 hourly Surface variables (Cloud Used in everv 3 hourl
SHIP, BUOY) Station: 30 (3 hourly) type and amount) i v
Upper-air GTS: 20 12 hourly . Used in every 6 hourly at
(GTS: TEMP) Station: 5 (6 howrly) o T, Td Osan
Satellite Brightness temp.,
(GOES:TBB, CDW) Full coverage 3 hourly Albedo, Cloud Drift Wind IR1, IR2, IR3, VIS, CDW
BUOY 5 3 hourly T, Wind, SLP, RH

. Only SLP, RH
AWS 470 3 hourly T, Wind, SLP, RH at some AWSs
AMEDAS 2890 3 hourly T, Wind JMA(Japan Meteorological
Agency) data
Wind profiler 25 3 hourly Wind JMA data ("400 hPa)
QuikSCAT At sea Approximately ¢ . o\ t:ce Wind Polar orbit satellite
4 times a day

First guess MM5(18 km) 3 hourly 3-dim. variables Forecast

Table 3. The list of observation data set of LAPS for MMb initial input

CASE Input Observation data
CASE 0 Non-LAPS MMb5
CASE 1 GTS, AWS, Buoy, Wind Profiler, AMEDAS, QuikSCAT, GOES
CASE 2 Buoy, AWS, QuikSCAT
CASE 3 Buoy, AWS, Wind Profiler
CASE 4 Buoy, AWS, AMEDAS
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Fig. 4. Simulated wind field of (a)CASE 0, (b)JCASE 1, (¢c)CASE 2, (d)CASE 3, and (¢)JCASE 4 at 0900 LST on
26 August, respectively. Shaded contours indicates wind speed ranging from 0 to 10 m s,
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Fig. 5. Simulated wind field of (a)CASE 0, (b)CASE 1, (¢c)CASE 2, (d)CASE 3, and (e)CASE 4 at 1500 LST on
26 August, respectively. Shaded contours indicates wind speed ranging from 0 to 10 m st
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Fig. 6. Simulated horizontal temperature field of (a)CASE 0, (b)JCASE 1, (¢c)JCASE 2, (d)CASE 3, and (¢)CASE 4
at 0900 LST on 26 August, respectively. Shaded contours indicates horizontal temperature (°K) ranging
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Fig. 7. Time series of observed and simulated wind direction at (a)Gadeokdo, (b)Mamuldo, (¢c)Masan, and (d)Busan.
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Fig. 9. Comparison between modeled and observed wind speed profile from Radiosonde observation at 0900 LST,
1500 LST, and 2100 LST on 26 August, 2004 in Jinbuk, Masan.
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Table 4. Statistics of BIAS and RMSE for observed and simulated wind speed at 4 sites(Gadeokdo, Mamuldo,

Masan, Busan)
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