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Abstract

This study uses mesoscale model WRF to investigate characteristics of wind fields in South Korea, a region with a
complex terrain. Hourly wind fields were simulated for one year representing mean characteristics of an 11-year period
from year 1998 to year 2008. The simulations were performed on a nested grid from 27 km down to 1 km horizontal
resolution. Seasonal variation of wind speed indicates that wind is strongest during the spring and winter seasons. Spatial
distribution of mean wind speed shows wind energy potential at its peak in mountainous region of Gangwon-do, the east
coast, and Jeju Island. Wind speed peaks at night in mountainous and eastern coastal regions, and in the afternoon inland
and in the southwestern coastal region. The simulated wind map was verified with four upper-air sounding observations.
Wind speed was shown to have a more pronounced overestimation tendency relative to observation in the winter rather
than summer. The results of this wind mapping study help identify locations with the highest wind energy potential in

South Korea.
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Fig. 1. Configuration of the two-way-nested domains of the WRF model. Grid sizes of the domains are 27, 9, 3, 1 km.
Topography of the model domain is shaded. Terrain interval is 100 m over domain 1 (left) and 40 m over domain 4 (right).

(b)

126 E 126 E 127 B 128 B 128 E 130 B

N B s B o& 2 @ ®©

50 100 150 200 250 300 360 400 450 500 50 100 160 200 260 800 850 400 450 500

Fig. 2. (a) Land use distribution over the 1 km grid size domain by the USGS land use map. (b) Same as (a), except for landuse
map obtained from Korea. Land use categories are described by USGS classification (Wang et al., 2009).
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Table 1. Typical meteorological year for wind map over the Korean Peninsula using WRF model.

Month | January | February | March | April | May | June | July | August | September | October | November [December
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Fig. 3. Annual average w1nd speeds over the Korean Pemnsula at (a) 10m and (b) 80m above ground. Wind speed is shaded
with interval of 0.5 m's " for high wind speed above 5ms ' . (¢) Annual distribution of maximum wind speed, and (d) ratio
of wind speed which is larger than 5 m s "at 80 m above ground.
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Fig. 5. Seasonal distribution of percentage of wind speed which is larger than 5 m s' at 80 m above ground. (a) Spring (March-
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wind speed, respectively..
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