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Measurements of the evapotranspiration and crop factor above a red

pine forest and different crop fields in Japan

Pedram ATTAROD, Daisuke KOMORI, Keisuke NONAKA, Shangxun ZHANG
Tiwa PAKOKTOM, Katsutoshi HORIE, Masatoshi AOKI, Shoji MATSUMURA
Faculty of Agriculture, Tokyo University of Agriculture and Technology (TUAT), Tokyo, 183-8509, JAPAN

1. Introduction
Evapotranspiration (ET) is the major component of water loss from land surface. It is also one of the main elements in the
hydrological cycle. The main objective of the present study is to compare evapotranspiration and crop factor among a red
pine forest and several crop fields including summer and winter season crops as well as an irrigated paddy rice field.
2. Material and methods

The measurements were conducted at three measurement sites in Japan, a red pine forest (35° 52" N, 137° 58’ E, 800 MSL)
in Nagano prefecture, an irrigated paddy rice field (35° 41’ N, 139° 29’ E, 59MSL) in Fuchu honmachi city, and the
experimental farm (35° 41’ N, 139° 29’ E, 60 MSL) of Tokyo University of Agriculture and Technology (TUAT) locates in
Fuchu city, Tokyo. Winter season (Wheat and rye-grass) and summer season crops (maize and soybean) have been examining
in the experimental farm. Actual evapotranspiration (AET) were measured out using the Bowen ratio energy balance method
(BREB) during 2000-2002 in the pine forest and during the 1999-2005 in the paddy rice field and the experimental farm.
Penman-Monteith equation recommended by the FAO (Allen, et al., 1998) was used to estimate daily reference crop
evapotranspiration (ET,). Crop factor (K.) were calculated using the equation K, =AET/ET,.

3. Results and discussion
The average values of daily evapotranspirations were

observed 4.1, 2.4 and 3.5mm in the irrigated paddy rice field, 10 -
o Wheat e Italian rye-grass

winter season and summer season crops, respectively. The A maize ) X Soybean

— 8 [~ — — — = Irrigated paddy rice field
average daily evapotranspiration above the red pine forest '%\
was 2.8mm. The variations of AET at all sites were roughly E 6
the same (Standard deviation, SD: 1.3mm). Our results § 4
indicated a good correlation between AET and ET in the E“:J
irrigated paddy rice field as well as in the red pine forest, 2

suggesting that evapotranspiration from both vegetations is 0

highly related to meteorological parameters, solar radiation

10
and vapor pressure deficit in particular. Daily K. factor varied .
) ] ] ) — Pine forest
in the red pine forest between 1.4 and 0.4, in the winter '%\ 8 I (b)
season crops between 1.2 and 0.2 and in the summer season g
6 o © o
crops between 1.2 and 0.4. Variation of the K, factor in the E o° %08 o0
. . . - - I_ o © Cc: ° 6’ @j%c‘a’gc}%&@(’)o@gooo
irrigated paddy rice field was smaller than those of other sites. ';'(J 47 Tood -~ %% ugg v%";a ey -
° 9 %% o@o o o PP %o

Average values of LE/R, ratio for summer and winter season 0% B e BR 60 0 e’ 3

erage values of LE/R, ratio fo sg er and winter seaso 2| e qugg ?g;@%e%sow% A Z?-,b %g °o%§° »
crops were found to be approximately 70% and 55%, 09 o ép%" 8 o o %« ©° o °°°0
respectively. LE/R, ratio for the red pine forests was around 0 — o — =
60%. Pine forest had less amounts of average AET as well A M J J A S (0] N
as LE/R, ratio during the growing season in compare to other Fig.1. Trends of AET in summer and winter season crops
summer season crops and the paddy rice field. The average and the paddy rice field (a) in the red pine forest (b

amounts of K, factor in the pine forest and the paddy rice

field were higher than those of other crops.
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