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Abstract

Analysis of wind resources in Planetary Boundary Layer (PBL) using long term observation of tall tower located
near coast line of the Korean Peninsula were carried out. The data observed at Pohang, Gunsan and Jinhae are
wind, temperature and relative humidity with 10 minute interval for one year from 1 October 2010.

Vertical turbulence intensity and its deviation at Pohang site is smaller than those of other sites, and momentum
flux estimated at 6 vertical layers tend to show small difference in Pohang site in comparison with other sites. The
change of friction velocity with atmospheric stability in Pohang is also not so great. These analysis indicate the
mechanical forcing due to geographical element of upwind side is more predominant than thermal forcing. On the
other hand, wind resources at Gunsan and Jinhae are mainly controlled by thermal forcing.
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Table 1. Summary of tower observation in 3 region.

Site Period Location Altitude
Pohang (PH) 2010. 10.17~2011. 11. 03 36°6'34.23"N 129° 25'55.99"E 4m
Gunsan (GS) 2010.11.17~2011.11. 28 35°47'53.81”N 126° 24'52.37"E 18m
Jinhae (JH) 2010. 11. 02~2011. 11. 15 35°3'48.62"N 128°45'51.77"E 78m
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Fig. 1. Location of tall tower observation sites (®) and
radio sonde observation sites (A).
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Table 2. Criterion of stability indices.
Kl Thunderstorm potential LI Instability KO Thunderstorm potential
<15 0% 0~3 Stable L

1520 < 20% 3.0 Marginally unstable >6 No potential risk thunderstorms

21~25 20~ 40% —6~-3 Moderately unstable 2-6 Small potential risk for

thunderstorms

26~30 40~ 60%

31~35 60~ 80% —9~-6 Very unstable <2 Potential risk for thunderstorms
>36 80~ 100% <-9 Extremely unstable
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Fig. 2. Wind rose of annual wind data at (a) PH, (b) GS
and (c) JH.
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Fig. 3. Diurnal and monthly variations of wind speed and
wind direction in (a) PH, (b) GS and (c) JH.
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Table 3. Results of calculated seasonal average intensity of turbulence instability and standard deviation.
Winter Spring Summer Autumn
Oy Sd. Oy Oy Sd. Oy Sd.
PH 0.321 0.237 0.227 0.248 0.225 0.267 0.243 0.304
GS 0.352 0.638 0.908 1141 1.610 1.302 0.357 0.640
JH 0.771 0.252 0.947 0.755 1.501 1.213 1.310 1121
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Fig. 6. Momentum flux profile for (a) daily mean, (b) day time and (c) night time.
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Fig. 8. Comparison between wind speed and friction velocity according to the stability.
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