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Effects of Physical environmental factors on Radiation fluxes in Urban areas
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Abstract : The purpose of this study is to develop urban planning for mitigating thermal comfort
by analyzing the relationship between various physical environmental factors and radiation fluxes
focused on urban areas of Changwon city, Gyeongsangnam-do. Physical environmental factors
were analyzed by sky view factor (SVF), land cover and land use types using GIS program. Radiation
fluxes were measured upward and downward in solar and terrestrial radiation by mobile
measurement during 3 days (2 daytime and 1 nighttime) in summer season. SVF is high in urban
park less around buildings. High dense building sites were low. Downward solar radiation fluxes
were the highest about 700W/m? at daytime, and decreased in spatial type arranged dense
buildings. Upward solar and terrestrial radiations was affected by land cover types that have thermal
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features such as reflectivity, emissivity, and heat capacity. Therefore, urban space needs appropriate

planning with building arrangement, green walls and land cover replacement for mitigating thermal

comfort in urban area.

Keywords : Radiation fluxes, Sky view factor, Land cover, Land use, GIS
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Figure 2. Direction of Radiation fluxes in urban area

Figure 3. Equipment for measuring radiation fluxes
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Table 1. Pearson’s correlation between radiation fluxes
Daytime Nighttime
Ky K1 L| LT Q* K| K1 L| Lt Q*
K| 1 0.315%* | -0.534** | -0.062 0.762%* 1 0.676** | 0.725%* | 0.508** | 0.526%*
K1 1 -0.312%* | -0.464** | -0.259* 1 0.569** | 0.376* 0.267
L| 1 0.312%* | -0.213* 1 0.341* 0.636**
LT 1 0.022 1 -0.252
Q* 1 1

*: p<0.05, **: p<0.01
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High : 1
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(d) Single residential

Figure 9. Sky view factor by each sites

Table 2. Sky view factor by each measurement points

Site Land cover SVF Site Land cover SVF
1 granite 0.996 24 asphalt 0.506
2 birck 0.996 Commercial 25 brick 0.862
3 brick 0.997 26 gravel 0.885
4 lawn 0.997 27 asphalt 0.617
5 urethane 0.998 28 asphalt 0.897
Urban park
6 wooden deck 0.998 Sinele 29 asphalt 0.754
7 brick 0.998 e ef’; . 30 gravel 0.857
8 lawn 0.997 31 asphalt 0.853
9 granite 0.986 32 asphalt 0.848
10 brick 0.937 33 asphalt 0.802
11 asphalt 0.465 34 asphalt 0.383
12 asphalt 0.790 35 sand 0.525
) 13 sand 0.795 36 sand 0.583
j;’:rvt;‘:ﬁ . 14 asphalt 0.810 37 asphalt 0.565
15 asphalt 0.696 38 sand 0.326
16 concrete 0.803 High-rise 39 brick 0.366
17 asphalt 0.775 apartment 40 brick 0.507
18 brick 0.820 41 tile 0.552
19 brick 0.613 42 brick 0.516
. 20 asphalt 0.545 43 asphalt 0.549
Commercial
21 concrete 0.682 44 0.751
22 concrete 0.886 45 artificial turf 0.899
23 asphalt 0.623




9IS [ SAR|]

o 2214 eE247t EAUHX] E50 0|xl= & 485

(a) Urban park
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Figure 10. Fisheye lens photographs by each study sites
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Figure 11. Relationship between Sky view factor and radiation fluxes(UP: Urban park, mO0; LA: Low-rise apartment, &0;
CC: Commercial, DA ; SR: Single residential, -; HA: High-rise apartment, @)
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Table 3. Upward Terrestrial radiation characteristics by

surface fabric types

Surface fabric June 29 August9 | August 14
Wooden board 672.0 684.4 469.2
sand 548.1 564.1 481.4
granite 564.1 606.7 4752
brick 562.3 586.9 473.5
asphalt 599.7 631.1 4789
urethane 614.6 648.2 454.7
artificial turf 6233 629.7 475.1
gravel 548.9 593.2 4715
lawn 515.7 560.8 471.6
concrete 572.7 603.0 482.5
tile 573.6 563.6 490.2
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