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Abstract

The relationship between night cooling rate and meteorological elements was investigated over the past five years (2016-2020),
using weather data from the new (Daegu(143)) and old (Shinam(860)) Daegu Regional Meteorological Agency located in the
suburban and urban regions, respectively. There was a correlation between the total daily amount of solar radiation (S.y) and
the night cooling rate in the both regions. However, a higher correlation was observed at the new Daegu Regional Meteorological
Agency station (Daegu(143)). In particular, data from the new Daegu Regional Meteorological Administration's observatory,
which experiences a low thermal storage effect caused by artificial structures, showed a higher correlation between nighttime
cooling and weather factors. The reason for this is that the lesser the heat storage effect caused by the artificial structures, the
better the effect of surface radiation cooling on temperature reduction. These findings confirm that the correlation between night
cooling and weather factors can be used to assess the impact of artificial structures in cities.
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Table 1. Monthly average temperatures(C) in summer during the past five years (2016 ~2020) in suburban areas (Daegu(143))

and urban areas (Sinam(860))

All five years Days above 33T Days below 33C
Station
6 7 8 6 7 8 6 7 8
Daegu(143) 23.5 26.3 27.6 26.8 29.8 29.5 229 24.4 25.2
Sinam(860) 24.1 26.7 28.0 27.3 30.5 30.0 23.5 24.8 25.8
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Fig. 1. Time variation of air temperatures in summer during the past five years (2016~2020) at suburban areas
(Daegu(143)) and urban areas (Sinam(860)). (a) all five years, (b) days above 33T, and (c) days below 33T.



o] ofS ok Wt ) st

i

g d 825

100

—@— Sinam#60

Relaative humidity(%)

01 2 3 45 6 7 8 91011121314151617 18192021 2223
Time(hour)

(b)

100

—@— Sinam#60
90 =57= Daeguldd

Relative humidity(%)

0 Il 1 1 1 1 L L L 1 1 1 L Il 1 1 1 1 1 L L L L

01 2 3 45 6 7 8 91011121314151617 18192021 2223
Time(hour)

100 =
90 [ Daegula3
80+
'}‘0.
60
50
40
30 -
20
10

0 " " L L L L L " L L L " " a " L L L " L " L

01 2 3 45 6 7 8 91011121314 1516 1718 19 2021 2223
Time(hour)

-F

Lt}

Relative humidity(%)

Fig. 2. Time variation of relative humidity in summer during the past five years (2016~2020) at suburban areas
(Daegu(143)) and urban areas (Sinam(860)). (a) all five years, (b) days above 33T, and (c) days below 33T.
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(Daegu(143)) and urban areas (Sinam(860)). (a) all five years, (b) days above 33T, and (c) days below 33C.
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