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Comparative Assessment of Wind Resources Between West Offshore
and Onshore Regions in Korea
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Abstract Characteristics of wind resources of offshore and coastal regions were compared
using wind data obtained from HeMOSU-1 (Herald of Meteorological and Oceanographic Spe-
cial Unit-1) meteorological mast located at Southwestern Sea, and ground-based LiDAR (Light
Detection And Ranging) at Gochang observation site near it. The analysis includes comparison
of basic wind statistics such as mean wind speed, wind direction, power law exponent and their
temporal variability as well as site assessment items for the wind power plant such as turbu-
lence intensity and wind power density at the two observation sites. It was found that the wind
at HeMOSU-1 site has lower diurnal and seasonal variability than that at Gochang site, which
lead to smaller turbulence intensity. Overall, the results of the comparative analysis show that
the wind resource at HeMOSU-1 site located offshore has more favorable condition for wind
power generation than the wind resource at Gochang which shows nature of coastal area.

Key words: Wind resources, Wind power density, HeMOSU-1 (offshore) site, Gochang
(onshore) site
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Fig. 1. Maps for (a) area of analysis, (b) detailed view of HeMOSU-1, and (c) Gochang observation sites.
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Table 1. Information of two observation sites.

Item Southwestern Sea (HeMOSU-1) Coastal area (Gochang)
Location Latitude (°N) 35.47 35.46
Longitude (°E) 126.13 126.45

Observation period

Jan. 2011~Dec. 2015 (60 months)

Jan. 2014~Dec. 2015 (24 months)
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Fig. 2. Comparison of two instruments: (a) scatter plot of
wind speed from met mast versus LiDAR, wind roses of (b)
LiDAR and (c) met mast.
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Table 2. Description of wind sensors on meteorological mast and LiDAR.

Item Southwestern Sea (HeMOSU-1) Coastal area (Gochang)
Instrument Met mast LiDAR
Vector instrument A100M
Cup anemometer o O
Type of sensor (1%+£0.05ms™) WINDCUBE V1
(accuracy) Vector instrument W200P/L (02ms™, 1.5

Wind vane (1° at more than 3m s™)

Observation height [m]

WS: 26, 46, 56, 66, 76, 86, 96, 97
WD: 46, 56, 76, 96

40, 50, 60, 80, 100,
120, 140, 160, 180, 200

*WS: wind speed, WD: wind direction.
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Fig. 3. Diurnal variations of mean wind speed at HeMOSU-
1 (blue) and Gochang observation site (orange).
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Fig. 4. Diurnal variations of seasonal mean wind speed at HeMOSU-1 (blue) and Gochang observation site (red): (a) spring, (b)

summer, (c) fall and (d) winter.
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Table 3. Prevailing wind direction and its occurrence frequency at HeMOSU-1 and Gochang observation site.

Southwestern Sea (HeMOSU-1) Coastal area (Gochang)
Prevailing wind direction Frequency [%] Prevailing wind direction Frequency [%]
Annul mean NNW 15.3 NNW 16.4
Seasonal

Spring NNW 15.2 NNW 16.1

Summer S 15.5 SSE 12.5

Fall NNW 18.2 NNW 15.3

Winter NNW 21.9 NNW 212

Hourly

00 NNW 13.8 NNW 12.4

01 NNW 133 SSE 13.2

02 NNW 12.7 SSE 12.7

03 NNW 13.1 SSE 12.2

04 NNW 12.4 SSE 13.2

05 NNW 11.7 SE 12.7

06 NNW 11.1 NE 13.5

07 NE 10.6 NE 14.0

08 NE 10.6 SE 13.9

09 NE 10.1 SE 12.9

10 NNW 10.7 NNW 13.6

11 NNW 12.3 NNW 17.4

12 NNW 13.3 NNW 18.9

13 NNW 16.0 NNW 22.5

14 NNW 19.0 NNW 23.9

15 NNW 21.4 NW 24.8

16 NNW 22.6 NNW 29.6

17 NNW 23.4 NNW 325

18 NNW 22.6 NNW 27.1

19 NNW 20.6 NNW 25.0

20 NNW 18.3 NNW 19.7

21 NNW 17.1 NNW 17.8

22 NNW 16.0 NNW 14.4

23 NNW 14.7 NNW 13.3
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Table 4. Standard parameters for wind turbine classes.

Wind turbine class 1 I I S
Veer (ms™) 50 42.5 375
Al (4) 0.16 Values specified
B Lt () 0.14 by the designer
Cler () 0.12
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Table 5. Annual and seasonal mean wind power densities at
two observation sites.

Total wind power density (W m ™)

Southwestern Sea Coastal area

(HeMOSU-1) (Gochang)
Annual 363.7 1914
Spring 378.4 168.4
Summer 303.7 73.7
Fall 312.1 170.6
Winter 470.5 337.7
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