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Field Observation of Urban Heat Island in Tokyo and Sendai
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Abstract

Rapid progress in industrialization and urbanization has resulted in the concentration of economic growth and so-
cial functions in the urban areas. In most cities, it has become more and more certain that the increase of energy
consumption is causing environmental issues including the temperature rise in the urban atmosphere (urban heat island
or urban warming). The present paper reports on the results of field observation of urban heat island in Tokyo metropoli-
tan area and Sendai city. Three automobiles equipped with thermocouples are employed for moving observation
platform. First, the latest field observation results of ambient temperature in Tokyo metropolitan area are reported. Next,
the authors classify the past data of field observation in Tokyo and Sendai, which have been measured for eight years.
The results of the classification of the past data show that the heat island intensity, which is defined as the maximum
temperature difference between the highest temperature in urban area and the lowest temperature in rural area, is
increasing by 2.5 C/decade on summer early morning in Tokyo metropolitan area.
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Fig.3 Climate condition from July 23 to July 24 in 2001

Table 1 Daily mean values of the climate condition

July 23, July 24,
2001 2001
Ambient Temperature, C 35.6 38.1
Relative humidity, % 63.0 60.0
Wind velocity, m/s 2.1 2.4
Cloudiness 9.3 23
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Table 2 Field observation results in summer in Tokyo
metropolitan area from 1993 to 2001

Date Trax | Tin | HI vngy Cloud-
[*C]1| [C] | [C] [m/s] iness

1993/8/23 | 29.3 | 26.0 | 3.3 38 4.3
1994/8/8 | 34.7 | 283 | 6.4 32 4.0
1995/7/31 | 33.5 | 282 | 5.3 2.5 6.5
1997/8/1 320|270 | 5.0 3.0 4.0
1999/7/23 | 33.0 | 27.4 | 5.6 29 5.8
2001/7/23 | 34.4 | 30.5 | 3.9 2.1 93

Evening

1993/8/24 | 280 | 226 | 5.4 | 3.4 | 28
1994/8/9 | 31.0 | 271 | 3.9 | 38 | 43

Barly |[1995/8/1 [303 260 | 43 | 24 | 58
morning [1997/8/2 | 30.1 | 242 | 59 | 20 | 20
1999/7/24 | 310 | 250 | 60 | 48 | 65
2001/7/24 | 324 | 287 | 37 | 51 | 23

Tokyo metropolitan area in summer

Heat island intensity, °C
[é4]

e Observation Resulis in the Evening

2 F---" =a Observation Results in the Early Morning

_+ =—Linear Approximation for Evening Results
.= Linear Approximation for Early Morning Results

]
1992 1993 1994 1995 1996 1997 1998 1999 2000
Year
Fig.6 Annual change of heat island intensity in summer in
Tokyo metropolitan area
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Table 3 Field observation results in Sendai
from 1983 to 1999

Date To"'“x To'"i" iﬂ v:;gzidty Cloud-
[C] | [C] | [C] [m/s] iness
1983/8/5 241 | 229 1.2 6.3 2.5
Summer 1994/8/4 309 | 247 6.2 2.1 23
1997/8/5 283 | 23.6 4.7 4.0 9.3
1999/7/25 | 29.3 | 24.5 4.8 2.1 43
1983/1/11 0.6 -1.2 1.8 6.2 2.5
1988/1/13 | 5.0 2.5 2.5 23 43
1988/1/20 | 4.5 0.5 4.0 2.5 0.5
1988/2/20 | 1.0 -0.5 1.5 2.8 7.0
1990/2/4 1.9 0.4 1.5 4.4 9.3
1990/2/8 05 | -30 | 35 4.6 4.8
Winter 1990/2/22 | 7.5 4.0 35 3.1 0.8
1990/2/28 | 2.5 -1.5 4.0 39 0.8
1993/2/26 | 2.0 -1.5 35 4.5 1.8
1993/2/27 | 3.5 -1.5 5.0 3.1 7.8
1994/1/19 | 1.6 -3.5 5.1 3.5 4.8
1994/1/26 | 2.2 | -1.5 3.7 21 4.5
1994/2/10 | 1.8 -1.0 2.8 53 10.0
1994/2/17 | 3.3 -1.4 4.7 4.6 45
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