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Assessment of 3-Dimensional Sunshine Environment
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ABSTRACT

In this study, sunshine environment in an urban area is analyzed using a numerical
model which considers sunshine-duration blocking by topography and buildings. The
numerical model used in this study has an improvement in the algorithm detecting
sunshine duration in the model domain. The main improvement in the algorithm is to
detect sunshine duration using all the surfaces of any grid cell(the previous model
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uses the center of any grid cell). The improvement in the algorithm gives more

accurate evaluation of sunshine duration at corner surfaces of buildings. Using the

improvement model and geographic

information

system(GIS) data, sunshine

environment is analysed at an building—congested area in Busan for a week in four

seasons. The results show that sunshine duration can be much changed by apartment

complexes, high-rise buildings, topography in the model domain.

KEYWORDS : Geographic Information, 3-Dimensional Sunshine Environment, Numerical

Model, High-Rise Building
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FIGURE 1. The picture of the target area
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FIGURE 3. Three dimensional numerical topography and buildings for the target
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FIGURE 4. Shadow detection by Park and Kim(2014):
(b) a simulated example
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FIGURE 5. Shadow detection by the proposed method: (a) a schematic diagram
(b) a simulated example
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FIGURE 6. The difference in (a) solar azimuth and (b) altitude angles
calculated by KASI and this study at Deayeon AWS. RMSE means a root
mean square error
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FIGURE 6. Continued
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FIGURE 8. 2D shadow areas at 8:00 AM on (a) March 20, 2013 (b) June 21, 2013 (c)
September 23, 2013 and (d) December 22, 2013. The circle indicates Deayeon AWS
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