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Evaluation of the Effect of Urban-agriculture on Urban Heat Island Mitigation
Ki-Cheol Eom', Pil-Kyun Jungl, So-Hyun Park’, Sung-Yung Yoo’, and Tae-Wan Kim’*

[Sejong Institute of Data Analysis(SEIDA), Suwon 443-766, Korea
ZHanKyong National University, Ansung, 456-749, Korea

Vegetation can make not only to lower the urban ambient air temperature (UAAT) by crop evapotranspiration
(ET) and increasing solar radiation albedo, but also to reduce the urban air pollution by CO; uptake and O,
emission in addition to the reducing ozone concentrations by aid of lower the UAAT. To evaluate the effect of
vegetation on urban heat island mitigation (UHIM), the climate change of 6 cities during 30 years are analysed,
and the amount of ET, CO, uptake, O, emission and 0zone concentrations are estimated in Korea. The most
hot season is the last part of July and the first part of August, and the highest average UAAT of a period of ten
days was 35.03°C during 30 years (1979 - 2008). The mean values of maximum ET of rice and soybean in
urban area during urban heat island phenomena were 6.86 and 6.00 mm day'l, respectively. The effect of rice
and soybean cultivation on lowering the UAAT was assessed to be 10.5 and 3.0 C in Suwon, respectively,
whereas the differences between the UAAT and canopy temperature at urban paddy and upland in Ansung
were 2.6 and 2.2 °C. On the other hand, the urban-garden in Suwon city had resulted in lowering the UAAT and
the surface temperature of buildings to 2.0 and 14.5C, respectively. Furthermore, the amounts of CO; uptake
by rice and soybean were estimated to be 20.27 and 15.54 kg CO, 10a" day'l, respectively. The amounts of O,
emission by rice and soybean were also assessed to be 14.74 and 11.30 kg O, 10 a' day'l, respectively. As
other cleaning effect of air pollution, the ozone concentrations could be also estimated to reduce 21.0, 8.8, and
4.0 ppb through rice-, soybean cultivation, and urban gardening during most highest temperature period in
summer, respectively.
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Fig. 1. Mechanism of urban heat island mitigation by
vegetation.
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Table 1. The highest average UAAT of a period of ten days.

Area UAAT A period of 10 days
(¢
Seoul 353 1994. Jul. Last
Busan 334 1983. Aug. First
Daegu 36.2 1995. Aug. First
Dagejeon 35.7 1994. Jul. Last
Gwangju 353 1994. Jul. Last
Suwon 343 2006. Aug. First
Average 35.03

Table 2. The mean Maximum ET of Rice and Soybean in
urban area during urban heat island phenomena.

A period of 10
Area Crop ET pertod o

days
ton” 10a” day'l
Ri 5.8
Seoul o 1989. Aug. First
Soybean 5.13
Rice 5.95
B 1990. Aug. First
usan Soybean 5.19 ug. s
Rice 8.06
D 1983. Aug. First
aceu Soybean 7.04 ug. s
Rice 6.39
Dagj 1994. Jul. Last
acyeon Soybean 5.58 e a8
Rice 7.43
G j 1984. Aug. First
Wangiu Soybean 6.49 ug. s
Rice 7.53
S 1994. Jul. Last
awon Soybean 6.58 e a8
A Rice 6.86
vera;
crage Soybean 6.00

A719 74 ket 8 Axeo] <& it F]117]-2 (Table 1)
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Fig 2. Crop canopy temperature measured with thermal
infrared camera. (A: Rice, 2011.07.20. B: Rice, 2011.08.02,
C: Soybean, 2011.07.20, D: Soybean, 2011. 08.02)
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Table 3. The UAAT and temperature of crop canopy
measured with infrared thermometer.

Crop Temp. Difference
c (¢
(a) 323
UAA
(b) 37.0
Rice (a) 26.5 (a) 10.5
Sovbean (a) 27.9 (a) 44
4 (b) 34.0 () 3.0

* (a) 2011. 08.02 ; Ansung, (b) 2012. 07.30 ; Suwon

Table 4. The UAAT and temperature of crop canopy in
Ansung measured with thermal infrared camera in 2011.

(unit : C)
Date UAAT pice ®) 5% AR SR
(A) (S)
07.20 32.8 29.4 30.0 34 2.8
07.26 31.0 28.9 29.7 2.1 1.3
07.29 30.9 28.5 28.8 2.4 2.1
08.02 32.3 30.1 27.9 2.2 44
08.05 35.6 32.7 32.3 2.9 33
08.12 28.7 28.0 28.5 0.7 0.2
08.23 30.5 27.3 28.1 32 24
08.26 30.7 26.9 29.1 3.8 1.6
08.30 33.0 29.9 31.1 3.1 1.9
Average 31.7 29.1 29.5 2.6 2.2

Table 5. The UAAT and surface temperature of materials in
Suwon measured with infrared thermometer in 2012 at the
most hot day. (unit : ‘C)

Difference with

Material Temp.

@» B  ©
UAAT (A) 36.0
Asphalt Pavement (B) 67.5 31.5
Bare Soil 59.5 235 8.0
Building Wall (C) 48.5 125 19.0

Crop in Urban-garden 34.0 2.0 335 145
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