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Abstract

Effects of buildings and topography on observation environment of surface wind in

central regions of urban areas are investigated using a computational fluid dynamics (CFD)
model. In order to reflect the characteristics of buildings and topography in urban areas, geo-
graphic information system (GIS) data are used to construct surface boundary input data. For
each observation station, 16 cases with different inflow directions are considered to evaluate
effects of buildings and topography on wind speed and direction around the observation sta-
tion. The results show that flow patterns are very complicated due to the buildings and topogra-
phy. The simulated wind speed and direction at the location of each observation station are
compared with those of inflow. As a whole, wind speed at observation stations decreases due
to the drag effect of buildings. The decrease rate of wind speed is strongly related with total
volume of buildings which are located in the upwind direction. It is concluded that the CFD
model is a very useful tool to evaluate location of observation station suitability. And it is
expected to help produce wind observation data that represent local scale excluding the effects

of buildings and topography in urban areas.
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Table 1. Description of the target areas.
Location
Name Code Address - -
Latitude (°N) Longitude (°E)
Gangnam 400 22, Bongeunsa-ro 63-gil, Gangnam-gu, Seoul, Korea 37.5134 127.0470
Yangcheon 405 316-6, Mokdongdong-ro, Yangcheon-gu, Seoul, Korea 37.5296 126.8782
Seogu 846 90-6, Pyeongni-ro 35-gil, Seo-gu, Daegu, Korea 35.8679 128.5442

Fig. 1. Aerial photographs for the areas around the (a)
Gangnam, (b) Yangcheon, and (c) Seogu AWSs (from https//
:www.daum.net).
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Fig. 2. Three dimensional configurations for the areas around
the (a) Gangnam, (b) Yangcheon, and (c) Seogu AWSs.
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Fig. 3. Ratio of wind speed at the AWS location to inflow (left panel) and comparison of wind direction at the AWS location to
16 inflow directions (right panel) for the (a) Gangnam, (b) Yangcheon, and (c) Seogu AWSs.
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