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Analysis of Relationships between Air Temperature and Land Use Change
in Urban Area
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Abstract

This study was conducted to determine the relationships between temperature and land use change
in urban areas. The main object was to verify whether there is a direct relationship that could explain
the change in temperature as a result of land use change in urban areas. Using the 11 meteorological
stations in the Kanto District, the monthly records of maximum and minimum temperature from
1940 to 1997 were analyzed. At the same time, the land use maps of 1971 and 1997 were analyzed
to determine the land use changes. In concentric circles with the meteorological station as its center,
the number of grids that changed from arable and forest to urban land use was used as the indicator
of land use change. The appropriate extent of land use change around a meteorological station was
considered by varying the radius of the concentric circles from lkm to 20km. The average
temperatures for two periods before 1971 and 1997 were respectively calculated, with the period for
averaging varied, and the difference among them was regarded as the climatic warming correspond-
ing to land use change between 1971 and 1997. The relationship between the climatic warming and
the change in the number of urbanized grids was analyzed statistically, considering various
combination of the radius of the concentric circles for monitoring urbanization and the number of
years for averaging of temperatures for both periods. Results of the correlation analysis between
maximum air temperature and change in land use showed a weak relationship. On the other hand,
a significant positive correlation between minimum temperature and change in land use was found by
taking the average of monthly mean temperature for 20 years and using the land use indicator
calculated at 20 km radius.

Key words: Change in temperature, Kanto district, Land use change, Uurban area.
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Fig. 2. Correlation coefficient between JLU; . and
AT, « m. according to the various combinations
of the radius » for JLU . and the period x for
averaging of maximum/minimum temperature.
AT, « m is the difference between T, « =t « me
where T, ., is the average temperature from
“1996—x" to 1996. and ¢ . . is from "1970—x"
to 1970. The subscript n denotes maximum or
minimum temperature. and the subscript m

denotes a month. (a) Maximum temperature in

January; (b) maximum temperature in August;
and (d)

JLU; . s

(¢) minimum temperature in January:
minimum temperature in  August
described in Fig. 1.
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Table 1.

Maximum values of the correlation coefficients between JLU,, and 4T, . ... according to

the various combinations of the radius r and the period x for averaging. JLU,. and 4T, . ., are

described in Fig. 1 and Fig. 2, respectively.

] ~Jan  Feb Mar Apr May Jun Jul  Aug  Sep Oct Nov Dec Annual
Maximum air temperature
Correlation coefficient 0.755 0.689 0.613 0.520 0.513 0.191 0.278 0.393 0.468 0.282 0.432 0.821 0.518

X (year) 24 20 28 20 30
r (km) 20 15 10 10 10

Minimum air temperature
Correlation coefficient
x (year) 20 21 22 23 28

r (km) 20 20 20 20 20

30 30 30 10 16 29 30 30
20 10 10 5 20 20 20 15

0.812 0.869 0.829 0.937 0.908 0.874 0.738 0.931 0.951 0.840 0.859 0.843 0.928

28 27 16 25 30 23 17 22
20 20 20 20 20 20 20 20
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Fig. 3. Scatter diagram showing the relationship

between JLU;, and AT . m for (a) January
and (b) August (r=20km, x =20years). JLU;,
and 4T, . . are described in Fig. 1 and Fig. 2,
respectively.
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Fig. 4. Scatter diagram showing the relationship
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January and (b) Awngust (r=20km, x=20
vears). ALU;,and 4T, . . are described in Fig.
1 and Fig. 2, respectively.
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