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The Effect of the Cheonggyecheon Restoration Project on the Mitigation
of Urban Heat Island
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Abstract

Urban heat island has emerged as one of the serious urban problems, leading to
increased energy consumptions and having a negative impact on human health. Various
policies and measures have been introduced to reduce its negative impacts at the national
and local level in Korea. Amongst them, the Choeonggyecheon restoration project has been
generally conceived to have made a positive contribution to the mitigation of the urban heat
island effect; however, there is a lack of thorough empirical assessment on its factual impacts.
Thus, the study aims to investigate the effect of the project on the urban heat island effect
with a full consideration of the changes in the land-use, surface coverage and characteristics
of buildings at a micro-scale before and after the project as well as the distance from the
project site, which are used as dependent variables in the regression model. Both a multiple
regression and a first difference model have been adopted to test the statistical significance
of their effects on the surface temperature. The results from the study confirm that the
Cheonggyechon site before the restoration project was the major source of the urban heat
with the highest temperature compared to the temperature of the neighboring area while the
currently restored Cheonngyechon river stream plays an important role in cooling down the
temperature, contributing the mitigation of the urban heat island phenomena. The findings
shed light on the positive role of water front development in managing the urban heat
island effect in many cities.

ZIf £ AGERY, HAMS ALY Landsat7 ETM+, =S ZE7HE
Keywords = Urban heat island, Choeonggyecheon restoration project, Landsat7 ETM+, Water
front development
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Table 5. Correction factor for thermal infrared

band
Constant 2

ag Constant 1 - K1 S
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Table 6. Landsat7 ETM+ Temperature distribution before and after restoration

Before Restoration

After Restoration

Period I (2000. 09. 14.

Period II (2010. 09. 16.)
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Table 7. Basic statistics
chol N Mean Std. Dev Min Max
H== (Indicator) =
Unit) | 5000 | 2010| 2000 | 2010 | 2000 | 2010 |2000|2010| 2000 | 2010
Ustaan Srkgs °C |3615|3615| 2146 | 2061 | 089 | 131 |1822(17.33| 2369 | 24.81
Temperature Temperature
Commercial
N— ey % |3615|3615| 4206 | 4067 | 4344 [ 4329 | 0 | 0 | 100 | 100
House Area Ratio | % |3615|3615| 556 | 7.90 | 2150 | 2516 | 0 | 0 | 100 | 100
L‘anﬁy;::ver Grean Area m | 3615|3615 | 44.66 | 84.66 |13724|21726] 0 | 0 | 900 | 900
Traffic Road Area nt | 3615 | 3615 | 252.54 | 20442 |330.59 |27665| 0 | 0 | 900 | 900
-, Building Coverage | o | 301c | 3g15| 231 | 256 | 208 | 312 | 0 | 0 | 999 | %08
Building Ratio
Floor Area Ratio | % | 3615|3615 | 1246 | 109.0 | 2324 | 1851 | 0 | 0 |16776|16447
B:g;;'l:‘tg Underground Floor| unit |3615|3615| 0.50 | 055 | 086 | 092 | 0 | © 7 7
Rier D'Sta“‘::iv:‘r’m the | |3615|3615| 9948 | 9948 | 70.89 | 7089 | 0 | o |24951 24951
AFEQE EHEZ H23 gidR 8% BB 2 T =30 HIloAEe SRR|HO HEO| 4466
THl 2 722 0o} g £ Q) miollA] 8466miCE Hi oF 20 E7ISIRCH, &
2. BMX|ES| 7| EBAHE 2% E 8 =9 Wz W32 (2000-2010) CHSEE
tAY SHZ
s o . Table 8. Paired T-Test statistics
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Table 9. Analysis Results
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