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Abstract

An observational study of urban heat island was carried out using field data obtained
during 6 days in May and August 1992 in Chunchon( population size 180,000). Air tem
perature was measured at 64 points along two sampling routes by thermisters attached to
cars. Both routes cover urban and rural area and across the center of urban area. Contin-
uous observation of air sonde was performed to clarify heights of nocturnal boundary
layer{ NBL) at the center of urban area. Surface meteorological observations were per-
formed at both urban and rural sites. This study showed that heat island phenomena was
obviously observed at the urbanized area during the night time with low wind speed. The
average NBL heights extended to about 100 meters, but varied with meteorological condi-
tions. After sunset, the air temperature decreased with time at both sites and cooling rate
at the urban site was greater than the rural site. The maximum heat island intensity was
7.5 at 21 LST, May 4. Using the two meteorological data sets obtained from urban and
rural sites, the air pollutant concentration was calculated by Gaussian plume model
which can obtain not only horizontal distribution of concentration but also vertical distri-
bution. The result indicated that the concentration resulted from urban meteorological
data set was lower than that from rural meteorological data set. It was also calculated
that the air pollutant extended to higher level in urban meteorological data set than that
in rural meteorological data set.
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Fig. 1. Observation routes and sites of mete-orologi-
cal towers.
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Table 1. Mean wind speed and wind direction from sunset to midnight in urban and suburban.

May 2 May 3 May 4 Aug. 4 Aug. 5 Aug. 10
wind speed urban 1.48 143 0.35 2.30 0.69 054
(m/sec) suburban 2.55 2.04 041 2.69 0.79 0.66
wind direction urban SW SW SW NNE NE W
suburban SW S S NNE N N
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Fig. 2. Horizontal distributions of mean air temperature in Chunchon.
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Fig. 3. Horizontal distributions of air temperature in Chunchon on 4 May 1992 during nighttime

(19:00-24:00).
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Fig. 4. Diurnal variations of urban heat island in-
tensity and cooling rates for urban and sub-
urban during 4-5 May 1992.
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site on 4 May 1992. Profile numbers corre-
spond to times.
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Fig. 6. Horizontal and vertical cross section of calculated SO, concentration( ppb) at urban area.
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Fig. 7. Same as Fig. 6, except for rural area.
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