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Abstract

The purpose of this study is to analyze the urban heat island ultimately by analyzing long-wave
radiation which is the dominant factor of night minimum temperature formation. We observed
during two months with four elements which is long and short wave radiation, temperature,
relative humidity. And we analyzed the correlation between the four factors of long-wave
radiation, temperature, cloud form, and cloud amount during the summer two months on the
night time. Observations were carried out at two sites in Daegu and nearby. The results are as
follows. (D Long-wave radiation change per 1°C in summer was larger than winter. @
Long-wave radiation amount is affected by temperature change when the amount of cloud is
small. @ Low cloud was analyzed to have more influence on long-wave radiation than high
cloud.

Keywords: % THEAK Long-wave radiation), =-AF1=(Radiation observation), 2% Cloudiness),
23 (Cloud type), 7]-2(Air temperature)
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Fig. 1 Location of observation sites
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Fig. 2 Time series distribution of long-wave radiation
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Table 1 Distribution of Long-wave Radiation

— Downtown [W/n’] Suburban [W/m’]
June ave. Diff. July ave. Diff. June ave. Diff. July ave. Diff.
5:00 367.6 23 420.2 -0.4 362.1 0.0 414.8 -1.1
6:00 366.2 -14 419.1 -1.1 357.4 -4.7 411.6 -3.2
7:00 366.5 0.3 4219 2.8 3573 -0.1 414.0 24
8:00 366.1 -0.4 426.0 4.1 362.5 52 420.4 6.4
9:00 371.8 5.7 431.6 5.6 371.9 94 427.5 7.1
10:00 379.8 8.0 438.9 7.3 3719 6.0 436.0 8.5
11:00 386.3 6.5 4452 6.3 385.0 7.1 442.7 6.7
12:00 392.0 5.7 447.7 2.5 390.6 5.6 446.6 3.9
13:00 397.3 53 4514 3.7 396.0 54 450.5 3.9
14:00 403.8 6.5 454.7 33 400.4 4.4 452.4 1.9
15:00 406.5 2.7 455.1 0.4 404.1 3.7 451.6 -0.8
16:00 406.9 0.4 4532 -1.9 405.2 1.1 4492 -2.4
17:00 404.6 23 450.4 2.8 400.0 -5.2 445.7 -3.5
Max-min 40.8 36.0 47.9 40.8
Ave. 385.8 439.6 3823 435.6
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Fig. 3 Correlation between monthly long-wave radiation and temperature
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Table 2 Monthly long-wave radiation and temperature average

Category Jan. Feb. Mar. Jun. Jul.
Temperature [°C] 1.8 3.8 8.8 24.9 29.5
Downtown o )
Long-wave radiation [W/m] 247.6 256.9 285.4 384.6 435.5
Temperature [°C] 0.6 2.7 7.3 22.8 27.3
Suburban o s
Long-wave radiation [W/m~] 243.6 253.0 284.1 379.0 430.7
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Fig. 5 Correlation of monthly long-wave radiation and temperature according to cloudiness
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Table 3 Monthly averaged long-wave radiation and temperature according to cloudiness

Ratio
Category Jun. Jul. Jul.-Jun. [Win?°C]
Cloudiness  Long-wave radiation [W/m?] 379.9 432.0 52.1 1184
0~5 Temperature [°C] 25.5 29.9 4.4 '
Downtown .. 2
Cloudiness  Long-wave radiation [W/m~] 404.0 441.7 37.7 65
6~10 Temperature [°C] 22.9 28.7 5.8 '
Cloudiness  Long-wave radiation [W/mz] 374.8 426.7 51.9 1153
0~5 ° '
Suburban Temperature [°C] 233 27.8 4.5
Cloudiness  Long-wave radiation [W/m’] 396.1 438.0 41.9 75
6~10 Temperature [°C] 20.9 26.5 5.6 '
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Table 4 Long-wave radiation in downtown area by cloudiness and cloud type (Ac, Sc)

. Downtown [W/n1’] Suburban [W/m’]
Cloudiness

Ac Sc Sc-Ac Ac Sc Sc-Ac

1 388.4 379.6 -8.7 376.7 377.3 0.6

2 360.0 420.2 60.1 354.8 406.0 51.1

3 378.0 449.9 72.0 369.9 436.5 66.6
4 411.7 387.3 -24.4 413.8 373.9 -39.9

5 391.2 405.2 13.9 371.2 392.2 20.9

6 370.8 392.1 21.2 364.2 380.5 16.2

7 388.8 430.6 41.7 384.1 404.5 20.4

8 388.9 408.3 19.4 377.0 389.6 12.6

9 375.2 426.1 50.9 365.0 420.1 55.2

Average 383.7 411.0 27.3 375.2 397.9 22.7
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