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Spatial-temporal variation of evapotranspiration and meteorological factors
in Japan from 1961 to 2023
Shinsuke AOKI!, Naoto SATO?, Yuichi MARUO?, Yuki SUNAKAWA*

Abstract: Evapotranspiration is an important component
of the hydrological cycle, and its trends affect water man-
agement and agricultural production. In this study, poten-
tial evapotranspiration was calculated based on meteoro-
logical data from 137 stations in Japan from 1961 to 2023
using the Penman method, and changes over time were
examined for each JMA (Japan Meteorological Agency)
meteorological district. The results showed that temper-
ature, sunshine duration, and evapotranspiration tended to
increase nationwide. To evaluate the characteristics of tem-
perature, relative humidity, and evapotranspiration by re-
gion, the mean values for 1961-1963 and 2021-2023 and
the differences between them are plotted on a distribution
map. The results show an increasing trend of tempera-
ture and evapotranspiration over the inland areas of the
Japanese islands during the 60-year period. Evapotranspi-
ration increased by up to 300 mm per year. No increas-
ing trend in annual precipitation was observed, suggesting
that some soils may potentially become drier. On the other
hand, relative humidity tended to decrease in the inland ar-
eas and increase in the coastal areas.

Key Words : evapotranspiration, soil water content, mete-
orological factors, Penman method, spatial-temporal vari-
ation
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The location of weather stations.
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Time series variations of meteorological factors and evapotranspiration.
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Time series variations of the deviations of meteorological factors and evapotranspiration.
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Fig. 4 TFIREZASERUR L KREROBMMF. a) KUR, b) MAHRE , o) &L 2m BEOEM, d) HIRKR, ) Bk,
Correlation of evapotranspiration and meteorological factors. a) Temperature, b) Relative humidity , ¢) Wind speed at 2 m height,

d) Sunshine duration, e) Precipitation.

Table 1 FIEEZAFEMERICHN T 2 BXRERD

EXAIHBE R, I TERRHE (BREKEE S

%) %, *IIARZMHE (FEKMEL1 %) 277
Correlation coefficients by districts for meteorological elements with respect to evapotranspira-
tion. *Correlation is significant at the level 5 %, and **correlation is significant at the level 1 %.

Sapporo Sendai Tokyo Osaka Fukuoka  Okinawa
Tair 0.769** 0.746** 0.808** 0.787** 0.775** 0.561**
RH —0.111 —0.055 —-0451*  —-0.412** -0.302* —0.170
up —0.007 0.139 —0.065 —0.221 —0.217 —0.069
Sunshine duration ~ 0.833** 0.895** 0.939** 0.934** 0.886** 0.844**
Precipitation —0.100 —0.052 —0.047 —0.179 —0.090 —0.312*

SR 1990 FEEFE THIXWTHER L7283, DX
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THERE L, 2L, 2ECHEINERN %R L7, Zhang
etal. (2024) 1% 1982 £ 5 2020 4F % TORE FDZFHEL
EAWIMERICH 2 L MELTE D, HARICBWTHH
Bics s, AUERTH S I RSN/,
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The distribution of annual mean temperature and relative humidity, and annual evapotranspiration. Left column : annual mean
(2021-2023), center column : annual mean (1961-1963), right column : difference between 2021-2023 and 1961-1963. a-c :
Temperature, d-f . Relative humidity, g-i : Annual evapotranspiration.
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