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Establishment of a Wind Map of the Korean Peninsula
I. Evaluation of Offshore Wind Resources Using
Remote—-Sensing Data
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Abstract

In order to understand regional wind characteristics and to estimate offshore wind resources, a wind map of the
Korean Peninsula was established using remote—sensing data from the satellite, U.S. NASA QuikSCAT which has
been deployed for the SeaWinds Project since 1999. According to the linear regression result between the wind
map data and in—situ marine-buoy data, the correlation factor was greatly improved up to 0.87 by blending the
remote-sensing data of QuikSCAT with U.S. NCEP/NCAR CDAS reanalysis data to eliminate precipitation
interference and to increase temporal resolution. It is found from the established wind map that the wind speed in
winter is prominent temporally and the South Sea shows spatially high energy density over the wind class 6. The
reason is deduced that the north-west winds through the Yellow Sea and the north—east winds through the East
Sea derived by the low pressure developed in Japan are accelerated passing through the Korea Channel and formed
high wind energy region in the South Sea; the same trends are confirmed from the statistical analysis of the
meteorological observation data of KMA.
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Fig. 1. Comparison of unit cost of electricity generation.
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Table 1. Worldwide offshore wind energy projects.
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Capacity Turbine No.

Site Date Country (MW) (kW) Unit
Nogersund* 1990  Sweden 0.22 229 1
Vindeby 1991 Denmark 4.95 450 11
Lely 1994  Netherlands 2.00 500 4
Tuno Knob 1995 Denmark 5.00 500 10
Dronten 1996 Netherlands  16.80 600 28
Bockstigen 1998 Sweden 2.50 500 5
Utgrunden 2000 Sweden 998 1,425 7
Blyth 2000 UK 4.00 2,000 2
Middelgrunden 2001  Denmark 40.00 2,000 20
Yttre Stengrund 2001 Sweden 10.00 2,000 5
Horns Rev 2002 Denmark 160.00 2,000 80
Samso 2003 Denmark 23.00 2300 10
Nysted 2003 Denmark 165.60 2,300 72

Frederkshaven 2003 Denmark 10.60 3,000 4
North Hoyle 2003 UK 60.00 2,000 30
Arklow Bank 2004 Ireland 2520 3,600 7

* Dismantled 1998.
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Fig. 2. Korean wind map proposed by KIER; Wind speed

(m/s).
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Fig. 3. Mean wind speeds at the observation sites.
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Fig. 4. Contour maps of wind speed for different num-

bers of the observation sites.
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Fig. 5. Cross-sectional wind speed profiles along latitude lines.
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Fig. 6. Sea wind distributions around the Korean Peninsula.
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Fig. 8. Synoptic wind map of the Korean Peninsula.
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Fig. 9. Seasonal distributions of wind energy density.
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Table 2. Regional statistics of mean wind speed.

Mean wind speed Coast lines
(m/s) West  South  East  JejulIsland
Seashore stations 2.3 2.7 3.1
Island stations 3.3 3.8 - 4.1
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Fig. 14. Rose diagrams of offshore energy density.
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