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ABSTRACT

The purpose of this study was to determine a suitable site using GIS for solar energy
harvesting for an administrative district in Daegu, which aims at becoming a solar—
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powered city. From this result, the ecological housing complex was planned on a solar
theme in the real site. For this analysis, various indicators and standards were selected
based on previous studies and the indicators were divided into the location, exclusion, and
class condition. The results showed that the suitable area was 153.95kr' and 17.6% for
Daegu area, and the highest suitable area appeared to Dalseong—gun. Finally, using
suitable site analysis results, we selected the site of Sinseo housing area in Dong—gu and
we planned the ecological housing complex for solar energy. This study can be used as
base data for the Daegu solar business and its establishment by considering various
indicators for analysis of suitable areas in solar energy. Also, the result of the ecological
housing complex plan would be helpful in promoting Daegu as a solar—powered city.

KEYWORDS : Solar Energy, Solar City, Eco-Friendly Residential District, Site Suitability
Analysis, Geographic Information System (GIS)
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TABLE 1. Indicators and standards for site suitability analysis of solar energy in previous studies

Indictor Kwon ef 4. Lee & Kang Jang Park Park et al. Joo & Choi Lee & Lee
(2008) (2010) (2011) (2011) (2012) (2012) (2015)
Elevation 0 <100m 0 0 <100m 0
south—eastern ~ south—eastern ~
Aspect southemn aspect 0 south wetern 0 0 south wetern 0
(1125~ 2475"°) (1125~ 2475°)
Slope <10° 0 <30 0 0 <10° 0
Landuse 0 0 0 0 0
National environmental except for
O O st nd
assessment map 1% and 2" class
Separation ghstance of 0 0
the river
Separation distance of 0 0 S50m 0 S50m 0
the road
Sunshine duration >3.5h 0
Number .Of. dgys with 0 0 0 0
precipitation
Radiation 0 >4, 000MJ/m* 0 0 > 4 000MJ/m 0
Temperature 25T 0 0 0
elc. Curus and Bulding area Wind velodity Hilshad et all

snowfall




158 EcoFriendly Residentidl District Plon Based on Site Suitability Andlysis for Sclar Energy

TABLE 2. Indicators and standards selected for site suitability analysis of solar energy in

this study
Division Indicator Suitability standard
Elevation < 100m
Location condition Slope <10°
Separation distance of the road > 50m

National environmental assessment map

except for 1% and 2™ class

Exclusion condition Ecological naturalness

except for 1%, 2" class and separate management area

Water area except for water area
. 1% (1125 ~ 247.5° )
112.5 ~ 2475 29 (90 ~ 112.5° )
Aspect (sout—eastern~ 5 Y
south—western) m 3 (243'5 210" ) -
Class condition 47 (0 ~ 90°, 270 ~ 360° )
1t (4700 ~ 4800MJ/m)
- - 2" (4600 ~ 4700MJ/m)
2 2
Radiation radiation = 4,000MJ/m 37 (4500 ~ 4600MJ/m)
4™ (4400 ~ 4500MJ/ )
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FIGURE 2. Basic maps for site suitability analysis of solar energy
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FIGURE 5. Suitable sites for solar energy plan

in Daegu

TABLE 3. Suitable site ratio for solar energy plan in each administrative district of Daegu

Area Suitable site for solar energy plan
kit % kit %"
Nam—gu 17.44 1.97 6.79 38.93
Dalseo—gu 62.34 7.06 23.04 36.96
Dalseong—gun 426.6 48.29 56.65 13.28
Dong—gu 182.17 20.62 18.52 10.17
Buk—gu 94.08 10.65 20.66 21.96
Seo—gu 17.33 1.96 10.57 60.99
Suseong—gu 76.47 8.66 13.51 17.67
Jung—gu 7.06 0.80 4.21 59.63
Total 883.49 100 153.95 17.67
1) Percentage of each administrative area to suitable area for solar energy plan
TABLE 4. Area of aspect and radiation class in suitable area (unit: k)
N Aspect class pe ond g0 4 Total
Radiation class
19 4211 7.22 9.86 80.66 139.85
ond 4.25 2.15 2.25 3.4 12.06
3¢ 0 0 0 0 0
4 0 0 0 0 0
Total 46.36 9.37 12.11 84.07 151.91
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FIGURE 8. Site for eco—friendly residential district based on solar energy
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(a) Master plan

(b) Housing placement
and solar panel installation

Figure 10. Final plan
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