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The Effect of Urban Heat Island on Winter and Summer
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Abstract The inter-decadal evolutions of urban heat island (UHID and the seasonal precipitation distribution in Bei-
jing area have been investigated by using winter (December — February) and summer (June — August) mean tempera-
ture, rain or snow days and precipitation data from the recent 30 years (1975 -2004) at 20 meteorological stations,
and finally. a possible mechanism how UHI effects the seasonal distribution of precipitation has been discussed by a
simplified mesoscale dynamical principle. The results indicate that (1) the temperature gradient between Beijing ur-
ban areas and northern mountain region has been becoming stronger and stronger in the recent 30 years, specially in
winter, its average rising speed is about 0. 6°C per 10 years, and in summer, it is about 0. 2°C per 10 years; (2) the
relatively evolutional tendencies for the days and amount of precipitation in winter and summer are evidently different
on the southern and northern sides of Beijing urban areas: Comparing with regional average, the days and amount of
precipitation in urban areas and southern suburb are obviously increasing in winter, however, rain days in northern

suburb are becoming more and more in summer, although rain days in southern suburb do not show evidently
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change, the amount of precipitation is obviously decreasing; (3) a simplified mesoscale theory shows that the differ-

ent effect of UHI on seasonal precipitation distribution is possibly related to the interaction between seasonal prevail-

ing wind and the temperature gradient of urban areas and suburb. In Beijing region, topography makes the tempera-

ture gradient between urban areas and northern suburb strengthen, therefore, in winter when the prevailing flow is

north wind, the descending motion in boundary layer forced by UHI is disadvantageous for local precipitation weath-

er in northern suburb and the days and amount of precipitation decrease, and in urban areas and southern suburb,

the situation is opposed to in northern. However, in summer when the prevailing flow is southern wind, the

strengthening UHI is advantageous for occurring weak precipitation in northern suburb.

Key words urban heat island, inter-decadal change, precipitation, seasonal evolution
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Fig. 1 The decadal spatial departures of winter temperature in Beijing region (interval: 0.2°C). (a) 1975-1984; (b) 1985-1994; (¢)
1995 - 2004
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Fig. 2 The spatial departure discrepancies of temperature between the two decades (1995 - 2004 and 1975 - 1984) in Beijing region (inter-

val: 0.2°C): (a) Winter; (b) summer
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Fig. 3 The decadal spatial percentage departures of winter precipitation days in Beijing region (interval: 5%): (a) 1975 - 1984; (b)
1985-1994; (¢) 1995 - 2004
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Fig. 4 The spatial departure discrepancies of precipitation days between the two decades (1995 — 2004 and 1975 - 1984) in Beijing region
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