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Abstract

Long-term change and variability in monthly or seasonal precipitation and mean temperature at 21 observation
stations was analyzed using data collected over more than 120 years. The observation data was ranked by volume of
precipitation. The three years with the most rain falling in the 4-month period were designated as pluvial years, and
the three years showing the least precipitation were similarly designated as drought years.

The long-term changes in annual and 4-month total precipitation from May to August (hereafter shortened to
‘seasonal precipitation’) in pluvial years showed an increase over the years, but the precipitation in drought years
showed a decreasing trend at most stations. The rate of rise of mean temperature in drought years was greater than
that in pluvial years. With increasing rise in mean temperature, the rate of change of the annual and seasonal
precipitation increased in pluvial years. Seasonal precipitation in drought years also increased with rising mean
temperature.

The annual precipitation in drought years however, decreased over the years with rising annual mean temperature.
In addition, our results indicates at high latitudes, whereas the coefficient of variation of annual precipitation
decreases. It was also shown that coefficients of variation of normal value of seasonal precipitation changed

periodically.
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Table 1 Statistical period corresponding to normal values of precipitation and mean temperature at 21

points in Japan.

precipitation(mm)

mean temperature(°C)

Label Period Annual MJJA. Annual MJJA
1 ~1900 15514 649.1 1.7 20.2
2 1891~1920 1566.4 670.1 11.6 20.0
3 1901~1930 1565.3 669.2 11.7 20.1
4 1911~1940 1534.7 640.8 11.8 20.4
5 1921~1950 1521.2 648.3 11.9 20.5
6 1931~1960 1563.1 685.7 12.0 20.5
7 1941~1970 1576.1 711.2 12.2 20.7
8 1951~1980 1561.3 703.4 12.4 20.8
9 1961~1990 1506.4 677.6 12.5 20.9
10 1971~2000 1514.6 681.6 12.8 21.0

B Bl . ERIEEY (1967) 12X 54
E 6 X5, FBIEAIMN 3 X5 (HAMER, KF
R, NBERS) OBRME ERT 2.

Fig. 1 Locations of the 21 meteorological stations. The
solid line indicates the dividing lines of 6 divi-
sions as defined by Iwakiri (1967), and the dot-
ted line indicates 3 divisions.
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Fig. 4

The relationship between gradient of long-term change of precipitation and mean temperature

for corresponding years. Solid lines indicate regression lines of each data set. Their numbers
indicate the followings: TAU ALL: annual pluvial years (1); SYO_ALL: annual drought years (2);
TAU_MIJJA: 4-months sum of pluvial years (3); SYO MIJA: 4-months sum of drought years (4).
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Variability of normal values of precipitation and
mean temperature in each period in 6 divisions

in Japan. Each number in the legend correspond
to Fig. 1.
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show the respective division names.
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