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Abstract; In this study, we used the data of field meteorological observation of late rice in low
hilly red soil region and analyzed the distribution characteristics with typical diurnal and monthly
variation of the actual evapotranspiration of rice field at different growth stages. At the same time,
the influences of meteorological factors on the actual evapotranspiration were studied by using the
path analysis method and Beven’ s sensitivity formula. The results indicated that the actual value
of evapotranspiration during the whole growth period was 290.61 mm and the measured evapo-
transpiration value was the largest at transplanting-tillering stage, which was 96.91 mm, account-
ing for 33.3% of the whole growth period. The evapotranspiration of paddy field in the whole
growth period showed a tendency to increase first and then decrease gradually. The peak appeared
in the later stage of rice tillering. The change of rice field evapotranspiration in one day showed
the low intensity in the morning and evening but high at the noon, which just liked a ‘reverse’
U. Weather conditions and the duration of growth period also had some influences on evapotrans-
piration. Path analysis and sensitivity analysis showed that net radiation and relative humidity had
higher total contribution coefficient and sensitivity coefficient, which means these two factors were
the main meteorological factors that affected the evapotranspiration of paddy field. The three tem-
perature factors (the highest temperature, lowest temperature, average temperature) were in the
next place, and the wind speed’ s effects on evapotranspiration were little. There was a significant
time scale difference for the relationship between evapotranspiration and meteorological factors.
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The effect of each meteorological factor on the actual evapotranspiration was more significant at

daily scale than at hourly scale.

Key words: actual evapotranspiration; path analysis; time scale; meteorological factors.
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Fig.1 The graph of path analysis between independent
variables and dependent variable
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Table 2 Comparative analysis between the ET,,;and measured ET, in the growth period

ERW ET(mm) ETpy(mm) MAE( mm) MRE( %) ME RMSE
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-2l 52.70 58.26 5.55 10.54 0.94 0.46
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Fig.2 Comparison of the ET,,, and measured ET, before and after crop coefficient correction
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Fig.3 Changes between hourly evapotranspiration and temperature, radiation on typical weathers
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Fig.4 Changes between daily evapotranspiration and temperature, radiation on whole growth stages
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Table 3 Sensitivity coefficients of meteorological factors on

hourly and daily scales

H R B i RBE
YR T 1.0828 0.8482
R T 0.5135 0.4257
AR T, 0.254 0.4122
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Wk U 0.2321 0.0359
FHXTERE RH -0.6123 -0.824
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Table 4 Path analysis between meteorological factors and actual crop evapotranspiration (ET,) on daily scale

Rt AR (B HEAE EiTiiN
W £ FHRR AR RERE Fraat B AHX P8 )42 0
mean Tnas Tin R, U RH Sum

T ean 0.1847 -0.1504 0.0273 0.5690 0.0287 0.0509 0.5255 0.7101
T s -0.1606 0.1730 0.0226 0.7022 0.0249 0.0702 0.9929 0.8324
T oin 0.0290 0.1744 -0.1254 0.3752 0.0273 0.0241 0.4755 0.5045
R, 0.8734 0.1203 -0.1291 0.0124 0.0260 0.0890 0.1187 0.9920
U 0.1066 0.0497 -0.0375 0.0074 0.2129 0.0396 0.2722 0.3788
RH -0.1066 -0.0882 0.1057 -0.0065 -0.7291 -0.0396 -0.7578 -0.8644
*5 EHRELSKEFNEIREHENERSH
Table 5 Path analysis between meteorological factors and actual crop evapotranspiration (ETa) on hourly scale
e FIEE B 45AE SN
T B THRR  EeR RERE S SE Wik HXRRIE R

T nean Tinas T in R, U RH Sum
T ean 0.2846 -0.2310 -0.0127 0.4807 -0.0070 -0.0081 0.2219 0.5065
T s -0.2316 0.2839 -0.0127 0.4975 -0.0070 -0.0082 0.7536 0.5220
T\in -0.0127 0.2835 -0.2304 0.5117 -0.0072 -0.0080 0.5495 0.5368
R, 0.9826 0.1392 -0.1172 -0.0066 -0.0108 -0.0089 -0.0043 0.9783
U -0.0213 0.0932 -0.0762 -0.0043 0.4984 -0.0062 0.5049 0.4836
RH 0.0128 -0.1804 0.1473 0.0080 -0.6805 0.0104 -0.6954 -0.6825
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