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Table 2 Estimation error of evapotranspiration in different growing stages
G Bt 5 AE/mm SEHE/mm R RMSE/(mm d™) E, AAE/(mm d™)
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JE I 85.37 84.02 0.79 0.65 0.80 0.58
EEH 410.92 391.16 0.89 0.98 0.86 0.73
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Fig.5 Changes of crop transpiration and soil evaporation during summer maize growing seasons
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Table 3 Crop transpiration and soil evaporation in

different growing stages

FEy B % T/mm Es/mm T/ET /% EJET %
I 18.84 28.28 39.98 60.02
KB M 103.39 32.76 75.94 24.06
2018 rh 133.20 16.86 88.76 11.24
JE i 4351 34.08 56.08 43.92
EE W 298.94 111.98 72.25 27.75
WA 22.24 42.28 34.47 65.53
KB 141.48 40.73 77.65 22.35
2019 3 117.92 18.34 86.54 13.46
J& 68.93 33.94 67.01 32.99
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Fig.6 Seasonal variations of measured and simulated evapotranspiration during summer maize growing seasons
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Modifying the Dual Crop Coefficients with Leaf Area Index and Meteorological
Factors to Improve the Estimated Evapotranspiration from Maize Fields

YAO Tingyue?, WANG Yining®", SHI Leitao"? NiMaZaXi®, ZHOU Chao”, JU Qin', WANG Zhenlong*
(1. state Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
2. Zhejiang Hydrological New Technology Development and Operation Company, Hangzhou 310000, China;
3. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 4. Wudaogou Hydrology and Water Resources Experimental Station,
Water Resources Research Institute of Anhui Province, Bengbu 233000, China; 5. Ali Hydrology and Water Resources Sub-Bureau of
Hydrology and Water Resources Survey of Tibet Autonomous Region, Ngari Prefecture 850032, China)

Abstract: [Objective] Evapotranspiration consists of plant transpiration (T,) and soil surface evaporation (E); It is
a critical component in the hydrological cycle, often estimated using meteorological and plant data. We present a
modified method in this paper to improve its calculation. [ Method] The method was based on the Penman-
Monteith (P-M) equation using the dual crop coefficients as recommended by FAO-56. The methods for calculating
the base crop coefficient (K.,) and soil evaporation coefficient (K¢) in the equation are modified using the leaf area
index (LAI), meteorological factors and soil water content. The modified model is then used to estimate real
evapotranspiration (ET.) from the reference crop evapotranspiration (ET,) calculated from the P-M model. We test
the model against data measured in 2018—2019 from large scale lysimeters grown with summer maize at the
Wudaogou Hydrological Experimental Station in Anhui province. [ Result] The modified dual crop coefficient
model improved the accuracy of the estimated evapotranspiration, with the estimated average daily
evapotranspiration being 4.89 mm/d (the measured was 4.66 mm/d) in 2018, and 5.72 mm/day (the measured was 5.67
mm/d) in 2019. The R?, RMSE, E.s and AAE of the modified model were 0.89, 0.98 mm/d, 0.86 and 0.73 mm/d,
respectively, in 2018; and 0.89, 0.76 mm/d, 0.89 and 0.58 mm/d, respectively, in 2019. [ Conclusion] The modified
dual crop coefficient method is robust and improves the accuracy of the estimated evapotranspiration from summer
maize fields, compared with the traditional method .
Key words: evapotranspiration estimation; dual crop coefficient method; leaf area index; meteorological factors;
summer maize; lysimeter
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