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ABSTRACT

Since the rapid urbanization period coincides with the start of global warming, climate data might be
contaminated with urbanization effect in Korea. Monthly normals of daily minimum, maximum, and
mean temperature of 14 stations were calculated for 1951-1980 and 1971-2000 periods. Differences in
two temperature normals were regressed to the natural logarithms of population increase at
corresponding 14 cities from 1966 to 1990. The regression models were used to remove potential
effects of urbanization from the apparent warming, and to determine the net contribution of global
warming to the temperature change in Korea during the recent half century. According to the model
calculation, there was little evidence of global warming in the warm season (May through November),
while urbanization effect was common in all season except April. Up to 0.5°C warming of nighttime
temperature was found to be induced by urbanization. Cool season temperature was increased by up
to 0.6°C due mainly to the global warming of daytime temperature.
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Table 1. Population change at 14 cities where climate data
are available during the recent half century (1951-2000)

Population
Station Location
1966 1990 Change
Seoul 3,793,280 10,603,250 6,809,970
Busan 1,426,019 3,795,892 2,369,873
Daegu 845,189 2,227979 1,382,790
Incheon 525,827 1,816,328 1,290,501
Gwangju 403,495 1,138,717 735,222
Ulsan 112,848 682,030 569,182
Jeonju 220,432 516,965 296,533
Pohang 65,927 317,648 251,721
Jeju 87,369 232,553 145,184
Gangneung 65,206 152,580 87,374
Mokpo 162,166 243,035 80,869
Yeosu 101,851 173,135 71,284
Ulleungdo 22,016 15,283 -6,733
Chupungnyeong 123,564 76,802 -46,762
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Fig. 1. Effects of urbanization (expressed as the natural
logarithm of population increase from 1966 to 1990) on the
observed warming (expressed as the difference of two
temperature normals, 1951-1980 and 1971-2000) at 14 sites
in Korea. Each panel represents annual trend of daily
minimum (A), maximum (B), and mean (C) temperature,
respectively.
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Fig. 2. Simulated proportion of the global warming and the
urbanization effects contributing the half-century change in
monthly average of daily minimum (A), maximum (B), and
mean (C) temperature in Korea. The urbanization effect is
the maximum warming obtainable from the regression model
with the fastest population increase during the same period
(i.e., 6.8 million in Seoul).
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