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LONG-TERM CLIMATIC TREND IN THE URBAN AREA
AND ITS SURROUNDING REGIONS

By Tatsuya IwASHIMA, Hisafumi MURAMATSU, Noriyuki NisHI, Hideji KIDA and Jiro MORI

Synopsis

For an understanding of the expected impacts of the urbanization and the increas-
ing green-house gases, we make a preliminary analysis of long-term trends of the dai-
ly maximum and minimum surface air temperatures and the diurnal temperature range
at several stations in the urban area and its surrounding sub-urban or rural regions.

At most observing sites except a few stations in local cities we can find the rising
long-term trend of minimum temperature and the decreasing trend of diurnal tempera-
ture range ; and such long-term trends are seen even in the non-urban area, such as
Shionomisaki and MtIbuki. From the present preliminary analysis we may conclude
that the warming trend of the minimum temperature and the decreased diurnal tempera-
ture range in the urban area are mostly due to the urbanization, and that the slightly
increasing trend in the rural or mountain region may be largely attributed to the in-
crease of green-house gases.
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Fig. 1 Time series of maximum, minimum and mean temperature and the diurnal temperature range at

Kyoto, JMA Obs
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Fig. 2 Same as Fig. 1, except at Hikone, JMA Observatory.
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Fig. 3 Time series of maximum and minimum temperature and the diurnal temperature range at
Mt.Hiei Observing Station.
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Fig. 4 Same as Fig. 1, except at Okayama, JMA Observatory.
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Fig. 5 Time series of the annual mean diurnal temperature range at several observing stations in
Kyoto area: Kazan (Lab. Climatic Change Res. Kyoto Univ.); Kyoto (Kyoto JMA Obs.) ; Mt.Hiei
(Kyoto JMA Obs. and Kyoto-shi); Daigo, Mibu and Kyoto Tower (Kyoto-shi).
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Fig. 6 Same as Fig. 3, but at several observing sites attached to Faculty of Agriculture, Kyoto Uni-
versity : Experimental Farm in Kitashirakawa, University Forest in Kitashirakawa, Kamigamo
Experimental Forest and University Forest in Ashiu.
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Table 1 Magnitude of increasing and decreasing tendency of the maximum and
minimum temperature and the diurnal range for the years after 1980: JMA
Stations (Kyoto, Sonobe, Hikone, Mt.Ibuki, Otsu, Shionomisaki, Okayama
and Tsuyama); Kyoto University (Kazan:Laboratory for Climatic Change
Research, Faculty of Science; Kitashirakawa A: Experimental Farm; Ashiu,
Kamigamo and Kitashirakawa B: Experimental Forest, Faculty of
Agriculture) ; Mt.Hiei Obs. Station of Health Bureau, Kyoto-shi. The unit
is 0.01%C/year.

Obs.Site Tmax Tmin Range
Hikone 7.5 10.5 -3
Mt.Ibuki 13 11 2
Otsu 8 9 -1
Kyoto 7 1 -4
Sonobe 10 12 -2
Shionomisaki 7.5 9.5 -2
Okayama 9 19 ~10
Tsuyama 3 4 -1
Mt.Hiei -2 18 -20
Kazan 8 7 1
Ashiu 12 14 -2
Kamigamo 3 -4 7
Kitashirakawa A 7 8 -1
Kitashirakawa B 4.5 3 1.5

Table 2 Magnitude of increasing and decreasing tendency of the maximum and
minimum temperature and the diurnal range for the years after 1945 JMA
Stations (Kyoto, Sonobe, Hikone, Mt.Ibuki, Shionomisaki, Okayama and
Tsuyama) ; Kyoto University (Kitashirakawa A: Experimental Farm;
Ashiu, Kamigamo and Kitashirakawa B: Experimental Forest, Faculty of
Agriculture); Mt.Hiei Obs. Station of JMA and Health Bureau, Kyoto-shi.
The unit is 0.01C/year.

Obs.Site Tmax Tmin Range
Hikone -1.0 1.5 -2.5
Mt.Ibuki -1.6 0 -1.6
Kyoto -0.2 3.8 -4
Sonobe -4.5 -3.4 -1.1
Shionomisaki -0.6 0.6 -1.2
Okayama 0.8 -0.8 1.6
Tsuyama 0.5 -0.6 1.1
Mt.Hiei -3.4 1.4 -4.8
Ashiu -2.3 1.0 -3.3
Kamigamo 2.4 2.0 -4.4
Kitashirakawa A 2 2.4 -0.4
Kitashirakawa B 1.2 3 -1.8
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Fig. 7 Same as Fig. 1, except at Shionomisaki, JMA Observatory.
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Fig. 8 Same as Fig. 1, except at Mt.Ibuki, JMA Observatory.
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Table 3 Decreasing tendency of the relative humid-
ity for the years after 1945 JMA Stations

(Kyoto, Hikone, Mt.Ibuki,

Shionomisaki and

Okayama). The unit is 0.01 %/year.
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