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Improvements in the simulation of sea surface wind over
the complex coastal area-1: Assessment
of current operational model
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In this study, we focused on the improvements in the simulation of sea surface wind over the complex coastal
areca. MMS model being currently used to predict sea surface wind at Korea Meteorological Administration, was

used to verify the accuracy to estimate the local wind field. A case study was performed on clear days with

weak wind speed(4 m/s), chosen by the analysis of observations. The model simulations were conducted in the
southeastern area of Korea during the selected periods, and observational data such as AWS, buoy and
QuikSCAT were used to compare with the calculated wind components to investigate if simulated wind field
could follow the tendency of the real atmospheric wind field.

Results showed that current operational model, MM5, does not estimate accurately sea surface wind and the
wind over the coastal area. The calculated wind speed was overestimated along the complex coastal regions but it

was underestimated in islands and over the sea.

The calculated diurnal changes of wind direction could not follow well the tendency of the observed wind,
especially at nighttime. In order to exceed the limitations, data assimilation with high resolution data and more
specificated geographical information is expected as a next best policy to estimate accurately the environment of

local marine wind field.
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Fig. 1. Nested model domains used in this study. (loca-
tions of AWS and Buoy monitoring meteoro—
logical sites)

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 grid 81x99 91x112 64x88
Horizontal resolution 18 km 6km 2km
Time step s 18 s 6s
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Fig. 2. Diurnal variations of frequency(%) of wind direction and wind speed group according to wind direction
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Table 2. The comparison of calculated and observed wind in the southeastern area of Korea

Observation® Calculation®
Site (latitude, longitude) Wind speed Wind direction Wind speed Wind direction

(m/s) ) (m/s) )
Geumnam (34° 57", 127° 52") 43/35 228/126 1.9/5.1 221/58
Coastal area Samcheonpo (34° 56' 128° 04") 3.5/0.8 137/19 43/46 152/74
(AWS) Ginbuk (35° 07, 128° 28") 3.1/04 94/297 2.9/4 148/34
Ginhae (35° 07’ , 128° 45") 31/14 148/45 3.2/47 148/63
Yuokjido (35° 06", 129° 02') 2.0/2.1 137/269 2.2/55 138/93
Inner sea Gadoekdo (34° 59, 128° 50"} 3963 125/54 3.0/44 141/93
(AWS) Seoimal (34° 47", 128° 44') 3.2/6.1 46/38 1.7/46 144/92
Maemuldo (34° 39’ 128° 36") 2.8/9.9 208/202 1.6/5.5 120/91
Buoy (340 46', 128 54) 2941 52/82 20/47 110/92
(34° 228", 128 172" 47/122 56/26 2.2/5.6 9%/95
Open sea QuikSCAT (34° 228", 128° 22.8") 56/13.2 71/26 2.2/57 84/91
(34° 228", 128° 37.2") 49/14.2 55/27 2.1/5.3 59/91

(34° 22.8' 128° 52.8") 72 90 2.7 32

’

“The values of observation and calculation were obtained at 1500 LST on 20 and 0600 LST on 21 March in 2003,

respectively.

Table 3. The comparison of calculated and observed wind n the southeastern area of Korea

Site (latitude, longitude)

Observation® Calculation®
Wind Wind Wind Wind

speed(m/s)  direction(®)  speed(m/s)  direction(®)

Geumnam (34° 57", 127° 527) 1.0/0.1 48/21 2.1/35 254/322

Coastal area Samcheonpo  (34° 56’ 128° 04") 3.0/0.0 130/261 1.8/2.7 153/269
(AWS) Ginbuk (35° 07", 128° 28") 2.0/0.9 136/303 1.9/34 175/291
Ginhae (35° 07", 128° 45') 2.8/0.2 191/27 2.0/37 215/309

Yuokjido (35° 06", 129° 02') 3.6/0.9 52/92 26/2 199/239

Inner sea Gadoekdo (34° 59’ , 128° 50") 2.2/56 103/337 3.2/4.1 203/251
(AWS) Seoimal (34° 47", 128° 44") 2.2/04 239/217 3.3/32 217/253
Maemuldo (34° 39" | 128° 36") 2.8/0.1 290/312 29/28 206/251

Open sea Buoy (34° 46’ , 128° 54") 4.7/0.7 201/177 35/36 213/256

“The values of observation and calculation were obtained at 1200 LST on 7 and 0300 LST on 8 June in 2003,

respectively.
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