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Estimation of Maize Evapotranspiration Based on Field Continuous
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Abstract; It is a useful and powerful tool to estimate crop evapotranspiration ( ET) based on remote
sensing technology for evaluation of water use efficiency and precision agriculture. To improve the
accuracy of estimation, field continuous monitoring system and remote sensing data of Sentinel —2 were
employed here to figure up the maize evapotranspiration. The hybrid dual-source scheme and trapezoid
framework-based evapotranspiration model ( HTEM ), was selected as ET estimating model. The
experimental fields located in Zhongwei City, Ningxia Hui Autonomous Region, and the main
observations of the study area were during maize growing season (from May to Aug. ) in 2019. Sentinel —

data and observed canopy temperature data were the key input data of the HTEM model. Water balance
method was also used for comparisons and evaluation of remote sensed ET. Results showed that Sentinel —2
data had high spatial and temporal resolution, which can match the complex planting plots in the study
area, reducing the presence of mixed pixels. Remote sensing inversion parameters fit well with ground

observation data. The root mean square error ( RMSE) of net radiation over study area during study
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period was 36.256 W/m’. Daily evapotranspiration of two maize experimental fields based on HTEM
model were 4. 269 mm/d and 4. 339 mm/d, respectively. And total ET of study area were 525. 114 mm
and 533. 690 mm during main growing period, respectively. The absolute error between remote sensed ET
and calculated ET based on water balance method were 13.533 mm and 7.774 mm, respectively.
Evaporation and transpiration can be also obtained based on HTEM model. According to the results, total
transpiration of maize during study period were 363. 483 mm and 358. 196 mm, respectively. Water was
mainly consumed by soil evaporation during the early growth phase. In the middle and late growth phase,
transpiration became the main water consumption way. Thus it can be seen that Sentinel — 2 data
associated with site system would be more available in regional maize

canopy temperature

evapotranspiration estimation with high precision. These results could also provide technical support for

regional crop evapotranspiration research and agricultural water management.
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maize experimental field during growth period
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Tab.1 Statistical band information of Sentinel —2 data

e oK SR PBTE R/
pm R/m nm
Band 1 ( Coastal aerosol) 0.443 60 20
Band 2 ( Blue) 0.490 10 65
Band 3 ( Green) 0. 560 10 35
Band 4 ( Red) 0. 665 10 30
Bnad 5( Vegetation Red Edge) 0.705 20 15
Band 6 ( Vegetation Red Edge) 0. 740 20 15
Band 7 ( Vegetation Red Edge) 0.783 20 20
Band 8 (NIR) 0. 842 10 115
Band 8A ( Narrow NIR) 0. 865 20 20
Band 9 ( Water vapour) 0. 945 60 20
Band 10 ( SWIR — Cirrus) 1.375 60 20
Band 11 (SWIR) 1.610 20 90
Band 12(SWIR) 2.190 20 180

%2 % FH Sentinel — 2 #[1E

Tab.2 Selections of Sentinel — 2 remote sensed data

H 15 A B DA
2019 4F4 H 30 H  Sentienl —2A |[2019 4F6 {1 29 H  Sentienl —2A
2019 4£5 H 20 H  Sentienl —2A |[2019 427 H 4 H
2019 4F5 H 30 H  Sentienl —2A ([2019 427 H 29 H
201946 H9 H Sentienl — 2A ||2019 48 H 18 H
201946 H 24 H  Sentienl —2B |[2019 48 H 28 H

Sentienl — 2B
Sentienl —2A
Sentienl —2A

Sentienl —2A
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curve fitting results in 2019
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H1 0. 190 0.797 162. 783 0.083 0.993
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Tab.4 Results of calculated maize daily evapotranspiration of study area in 2019

DOY MM R,/ (Wem ™)  LE/(W-m™2) LE/(W-.m™?) LE/(W-.m™?) ET/(mm-d”') E/(mm-d™') 7/(mm-d~")
Hl 590. 816 355.914 22.970 332.432 3.914 3. 661 0.253
120 H2 591.506 352.738 10. 529 342.209 3.742 3.630 0.112
H1 602. 994 362. 763 29.375 333.388 3.776 3.470 0.306
140 H2 600. 251 365.997 23.983 342.014 3.829 3.578 0.251
H1 596. 412 381.240 28. 857 352.383 4.292 3.967 0.325
150 H2 604. 320 404. 052 32.238 371.814 4.676 4.303 0.373
H1 691. 402 541.368 242. 585 298. 783 5.597 3.089 2.508
160 H2 659. 083 495. 481 194. 326 301. 155 5.573 3.388 2.186
H1 707.296 557.384 553.719 3. 666 5.775 0.038 5.737
175 H2 709. 982 573.076 570.377 2.699 5.896 0.028 5.868
H1 684. 874 613. 609 593.834 19.775 5.765 0.186 5.579
180 H2 685. 000 613.873 579. 864 34.009 5.999 0.332 5. 667
Hl 700. 478 663. 804 632. 041 31.763 6.311 0.302 6. 009
185 H2 705. 053 675. 188 628. 801 46.387 6. 547 0. 450 6.097
H1 686. 903 623. 666 609. 407 14.260 5.759 0.132 5.628
210 H2 687. 101 609. 965 567. 478 42.486 5.847 0. 407 5.439
Hl 659. 615 532.272 509. 440 22.832 4.478 0.192 4.286
230 H2 657.717 525. 441 491.610 33.831 4.548 0.293 4.255
Hl 643.776 532.574 520. 815 11.760 4.106 0.091 4.015
240 H2 644. 447 554.912 524. 495 30. 417 4.617 0.253 4.364
Sty 656. 457 516. 459 374.304 142. 155 4.977 1.513 3. 465
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Tab.5 Statistical results of maize evapotranspiration

of study area in 2019

W EEHE R, BREHURRE, L E R
s mm (mm-d~") B/ mm BE/mm
H1 525.114 4.269 161. 631 363. 483
H2 533. 690 4.339 175.494 358. 196
S48 529. 402 4.304 168. 563 360. 840
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Tab.6 Verification of maize evapotranspiration in study area in 2019

] ET/mm A iR 22/ 2 %) 1R 2/
LTI 35y P,./mm U/mm 1/ mm AW/mm - — —
7K i 3 IR % mm
H1 -4.192 538. 647 525.114 -2.512 13.533
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H2 -7.009 541. 464 533. 690 -1.469 7.774
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