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A Numerical Study on the Characteristics of High Resolution Wind Resource
in Mountainous Areas Using Computational Fluid Dynamic Analysis

Soon-Hwan Lee*
Institute of Environment Studies, Pusan National University, Busan 609-735, Korea

Abstract: The purpose of this paper is to evaluate the wind energy resources with high spatial resolution in Sunghak and
Guduck mountains in Busan Metropolitan area under the various atmospheric stabilities. The numerical model used in this
research is A2C (Atmosphere to CFD), mainly applied to assess the regional scale and microscale meteorological
phenformin. Wind under the strong atmospheric stability moves around mountain side smoothly due to the strong potential
energy. On the other hand, the cavity region on the lee side of mountain tends to be created and expanded as the
atmospheric stability decrease. Annually the average distribution of wind power density, turbulence kinetic energy, and
vertical wind shear help to explain quantitatively that wind resource near the northern side of Guduck mountain top is
more suitable to establish wind energy complex than that in any other regions in the target area.
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Fig. 1. Location and satellite images of (c) Sunghak and Guduck mountains in (b) the Busan Metropolitan situated in the south-
eastern part of (a) the Korean Peninsula. The satellite images are provided by Google Earth System.
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Fig. 2. Annual mean wind speed at meteorological observa-
tion sites controlled by Korea Meteorological Administra-
tion. closed circles are the location of AWS observation sites
and their color indicate the wind speed. This figure is pre-
sented by KMA (2010).
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Fig. 3. Estimated wind fields in case ST-WEAK (vertical potential temperature raps rate is 0.001K/m) with different initial wind
speed for (a) 1 m/s, (b) 5Sm/s and (c) 9 m/s. Shading indicate the topography in target area.
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Fig. 4. Estimated wind fields for (a) case NEUTRAL, (b) case ST-WEAK, and (c) case ST-STRONG with 9 m/s initial wins

speed. Shading indicate the topography in target area.
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Table 1. Frequency of annually averaged wind direction
detected at Guduck mountain for four years from 2004

Wind direction ~ Northerly Easterly Southerly Westerly

44.6 17.5 74 30.5
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Fig. 7. Distribution of annually averaged wind power density at Sunghak and Guduck mountains. Contours of upper panel is
topography and its interval is 100 m. Low panel is three dimensional topography image and blue in left side of low panel indi-

cate the Nakdong river.
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