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Fig. 1 The location of Huailai Remote Sensing

Experiment Station
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Fig. 2 The observation instruments layout in Huilai station
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Fig. 3 The location of lysimeters and meteorological tower
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Table 1 The instruments within the lysimeters

P4/ KIS HIY/m
o 0.05, 0.3, 0.5,
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Table 2 The instruments on the meteorological tower
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Fig. 5 Diurnal variation of soil evaporation and maize

field evapotranspiration in typical sunny days in

growing season of 2012
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Fig. 6 Diurnal variation of soil evaporation and maize
field evapotranspiration in typical sunny days in

growing season of 2013
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Fig. 7 Seasonal variation of soil evaporation and maize field

evapotranspiration in growing season of 2012 and 2013
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Fig. 8 Monthly variation of the soil evaporation ratio
and the field evapotranspiration ration growing
season of 2012 and 2013
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Table 3 The statistics of soil evaporation, maize field evapotranspiration, rain and soil moisture

change on growing season in 2012 and 2013

LY 1 — FEK(+ LY 5x = FEK LY wwe— BHEIK LY o + HEK

%\ T LY o= A0 W om0 M) AR Syt
5H 22.61 28. 40 18. 12 18.92 -5.02 -10. 16

6 H 55.77 71.32 68. 18 69. 65 13.61 -1.67

7H 63. 74 114. 84 112. 88 135. 89 46. 02 22.08

20 8 H 108. 54 122. 52 15.55 17.92 -95.01 -102. 60
9H1—15H 25. 63 34. 99 46.99 59.96 22.30 25.06

jesal 276.29 372.08 261.72 302. 34 -12.10 —67.29

5H 29.77 44.70 7.93 34.30 -22. 06 -11.50

6H 56.21 80. 00 136. 23 149. 28 81.06 77.02

7H 52.85 148. 98 148.36 162.75 94. 67 14.23

208 8 H 94. 08 157. 60 88. 30 116. 51 -22.91 -60. 17
9H1—-15H 20. 23 39. 39 23.26 28. 68 4.61 -11. 06

it 253. 14 470. 68 404. 08 491. 52 135.37 8.52
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Fig. 9 The scatter of daily evapotranspiration with the daily — averaged net radiation flux (a), air temperature (b), relative

humidity (c), wind speed (d) and soil moisture (e) in growing season of 2013
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Fig. 12 The scatter of evapotranspiration measured by EC
and maize lysimeter in growing season from 1 May to 22
August in 2013
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Table 4 LAl in EC source area and maize lysimeter on growing season in 2013
24 6H4H 6H16H 6H27H 7TH12H 7H25H
ECIFIX LAI 0.10 0.41 1.16 2.97 3.45
ZEBLLAT 0.20 0. 64 0. 89 2.63 2.86

R5 2013F4EKFECRERXFZESNA 20 cm L1k W NE

Table 5 20 cm soil moisture in EC source area and maize lysimeter on growing season in 2013

ZH 5H24H 6H 16 H 6H27H 7H12H 7H 16 H 7H25H
EC X Ms/(cm’-em™ %) 26. 96 31.32 34.77 26.37 35.43 25.20
FEBA Ms/(cm’-em™ - %) 22.53 28. 10 30. 52 23.47 32. 40 32. 40
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B S M ZE R MW = T 8. 75%.
®6 2013F5A1HE8 A2 BREMZSNARRRE
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Table 6 The averaged soil temperature in maize field and

lysimeter from 1 May to 22 August 2013

A B
T /em  HIHERE/C T /em  HHERE/C
4 20.5 5 22.7
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Analysis on Evapotranspiration of Maize Field Measured
by Lysimeters in Huailai

YANG Guangchao', ZHU Zhongli', LIU Shaomin', XU Ziwei' , BAI Junhua’, XIAO Qing’
(1. State Key Laboratory of Remote Sensing Science, School of Geography, Beijing Normal University, Beijing 100875, China;
2. Institute of Remote Sensing and Digital Earth Chinese Academy of Sciences, Beijing 100094, China)

Abstract: Based on the measurements of lysimeter, eddy covariance(EC )and automatic weather station(AWS )
in Huailai Remote Sensing Experiment Station in 2012 and 2013, the daily and seasonal variation of soil evapo-
ration and maize field evapotranspiration have been analyzed. The relationship between field evapotranspiration
and meteorological factors (net radiation, air temperature, air humidity, and wind speed), soil moisture has
been studied through multiple regression analysis method. Comparison has been made between the evapotranspi-
ration measured by lysimeter and EC. The result shows that the daily variation curves of soil evaporation were
quite consistent with maize field evapotranspiration, while seasonal differences were obvious. In the region of
Huailai, net radiation and soil moisture obviously correlated with daily evapotranspiration, while other factors
did not obviously correlated. Lysimeter’ s representativeness was significantly affected by the growth of the
crops within it. The correlativity between evapotranspiration measured by EC and that by lysimeter is very
good. The value of lysimeter is 10. 5% higher than that of EC. As heat can not be exchanged between the soil
in lysimeter and the soil outside, the average temperature of the soil in the lysimeter is 9. 5% higher than that of
the field outside. As aresult, the evapotranspiration of lysimeter is relatively larger.

Key words: Lysimeter; Eddy Covariance System; Evapotranspiration; Meteorological Factor



