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Abstract

For the preliminary step for estimating the performance of roof-type photovoltaic system in
urban areas, we analyzed the solar radiation reduction ratio by shadow effect by buildings using
DSM (Digital Surface Model) and GIS (Geographical Information System) tools. An average
loss by the shadow is about 19% in Seoul. The result was related to the building density and
distribution. Monthly results show that the winter season (December and January) was more
affected by the shading than during the summer season (June and July). It is expected that useful
empirical formulas can be made if more detailed correlation studies are performed.

Keywords: 2 %(shadow), 2% &¥H(shadow effect), YAFF(solar radiation), 2|23 (roof
type), Bl (Photovoltaic), Z A ZF(potential)
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Fig. 1 Resultant viewshed (left), viewshed mapped onto sky view (right) (source: an overview of the solar radiation toolset)”

June 22

Fig. 2 sun map (example) (left), sky map (example) (right) (source: an overview of the solar radiation toolset)”
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Fig. 3 Hillshade view of DSM (example, Sogong-dong Jongro-gu)

3.2 DSM (Digital Surface Model) 444
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Table 1 Solar radiation reduction ratio by shadow effect

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. average
Eunpyeong-gu  0.82 082 084 085 08 08 0.8 0.85 0.84 083 082 081 0.84
Seodaemun-gu 079 079 081 082 0.83 0.84 0.8 083 081 080 079 078 0.81
Seongbuk-gu 08 08 08 08 084 08 084 08 08 081 08 079 0.82
Jung-gu 070 071 073 075 077 078 0.77 0.76 0.74 072 0.70 0.70 0.74
Jongno-gu 08 08 087 08 08 089 0.89 0.88 087 087 08 086 0.87
Gangbuk-gu 08 08 08 08 087 0.87 0.87 0.8 085 084 083 083 0.85
Dobong-gu 087 08 08 090 090 091 091 090 0.89 088 087 087 0.89
Nowon-gu 090 09 091 092 092 093 092 092 091 091 09 090 0.91
Jungnang-gu 077 077 079 080 08 0.8 0.8 08l 079 078 077 076 0.79
Dongdaemun-gu  0.67 0.68 069 072 073 0.74 073 072 070 068 067 0.66 0.70
Mapo-gu 079 080 081 08 084 084 084 0.8 08 08 079 078 0.81
Yongsan-gu 084 08 08 087 087 0.88 0.87 0.87 086 08 084 084 086
Seongdong-gu  0.77 077 078 0.80 0.81 082 081 08 079 078 077 076 0.79
Gwangjin-gu 074 075 076 078 079 079 0.79 0.78 077 075 074 074 0.77
Gangdong-gu  0.78 0.79 081 083 08 08 08 083 0.8l 080 0.78 078 0.81
Gangseo-gu 084 084 08 08 087 0.88 0.87 0.87 086 08 084 083 085
Yangcheon-gu  0.68 0.69 0.71 074 076 077 076 075 0.72 0.70 0.68 0.67 0.72
Guro-gu 074 075 077 079 080 0.81 0.80 0.79 078 076 074 073 0.77
Yeongdeungpo-gu 0.76 0.77 0.79 0.81 082 083 08 081 08 078 0.76 0.76 0.79
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Table 1 Solar radiation reduction ratio by shadow effect (Continued)

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. average
Geumcheon-gu  0.74 075 076 078 0.80 0.81 080 079 077 075 074 073 0.77
Dongjak-gu 075 076 077 079 080 0.81 0.81 0.80 0.78 076 0.75 074 0.78
Gwanak-gu 083 08 08 08 087 0.87 0.87 0.8 08 084 083 083 085
Seocho-gu 08 087 08 08 090 090 09 0.89 0.88 087 08 086 0.88
Gangnam-gu 074 075 077 080 081 0.8 0.8 080 0.78 076 074 073 0.78
Songpa-gu 076 077 079 081 08 08 0.8 0.8l 080 078 076 076 0.79

average 078 079 081 082 08 084 084 08 08 08 079 078 081
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