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Canopy Transpiration Water Consumption Simulation of Orange Forest
in Dry and Hot Valley Area Based on Bayesian Analysis
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(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas,
Ministry of Education, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Yan’ an Fruit Industry Research and Development Center, Luochuan 727400, China)

Abstract; The mechanism of water consumption is the basis for management and regulation of water in
farmland/orchards. Focusing on the transpiration mechanism of water consumption, the simulation effect
of different Jarvis — Stewart model configurations on transpiration consumption in orange forests in dry and
hot valleys was compared based on Bayesian parameter estimation methods, and the applicability of Jarvis —
Stewart model in the simulation of transpiration water consumption under the condition of strong
interaction effect of influence factors was explored. The results showed that considering different
influencing factors and their limiting functions would have a great impact on the simulation effect, among
which considering soil moisture content and leaf area index had obvious effects on the improvement of the
simulation effect, while the introduction of saturated water vapor pressure difference and air temperature
would reduce the simulation accuracy to varying degrees. The more impact factors considered, the more
complex the model structure was, and the better the simulation effect was. The best model structure
screened out basically realized the reliable simulation of water consumption of transpiration in orange
forest, but there was still obvious room for improvement in the simulation effect, so the model complexity,
simulation accuracy and uncertainty should be comprehensively considered to further explore the
appropriate model structure. The research can provide scientific basis for the establishment of water-
saving irrigation technology system and water management optimization in orchards, and also provide data
support for the further development and improvement of water consumption models.
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Tab.2 Comparison of various transpiration models based on Bayesian analysis

" RIE Lok 0
JS Bin
MRE/ % R? D MRE/% R? D
Wi 39.6354 0.260 7 0.5545 42,3152 0.2407 0.5374
w2 29.053 1 0.3720 0.6070 30.970 5 0.309 6 0.589 4
w3 33.688 7 0.3060 0.5772 34.609 9 0.2813 0. 566 2
\a! 25.972 8 0.1118 0.650 4 26.3150 0.108 1 0.6377
V2 43.001 1 0.1324 0.5233 45.9019 0.1294 0.5129
V3 23.713 8 0.090 3 0.680 1 24.378 8 0.0852 0.669 0
R1 24.8592 0.0347 0.7049 25.0218 0.017 5 0.707 9
R2 24.553 4 0.036 4 0.7107 24.713 1 0.018 5 0.7129
R3 27.625 4 0.0251 0.663 8 27.4547 0.012 4 0.6748
Tl 29.918 4 0. 000 4 0.6279 31.3183 0. 000 3 0.6190
T2 33.657 3 0. 0009 0.604 2 34.0470 0. 003 7 0.603 6
W1 + LAI 27.465 4 0.5366 0.664 5 29.205 1 0.498 2 0.648 5
W2 + LAI 28.683 8 0.5249 0.617 1 29.7232 0.449 6 0. 606 7
W3 + LAI 24.295 3 0.5366 0.6650 24.7222 0.4922 0.6548
VI + LAI 22.540 1 0.3261 0.696 4 23.006 7 0.2989 0. 686 4
V2 + LAI 27.807 5 0.5153 0. 6472 29.810 6 0.4670 0.6313
V3 + LAI 21.1935 0.3151 0.7117 21.763 5 0.2824 0.702 1
R1 + LAI 21. 606 6 0.3113 0.7427 21.146 6 0.2843 0.758 7
R2 + LAT 21.3592 0.3282 0.7478 20. 904 9 0.300 1 0.763 1
R3 + LAI 24.8549 0.2145 0.694 1 24.206 3 0.194 1 0.718 7
T1 + LAI 26. 860 2 0.1127 0.6820 27.605 5 0.0849 0.6789
T2 + LAI 25.924 4 0.140 1 0.6814 25.888 2 0.1511 0.6856
VIRIWI + LAI 14.8450 0.649 2 0.809 1 17.1592 0.601 1 0.776 3
V2R3W1 + LAI 13.693 3 0.6155 0.8314 14.483 2 0.579 3 0.813 1
V3R2WI1 + LAI 12.708 7 0.676 1 0.8527 13. 674 6 0.594 3 0.8269
VIR3W2 + LAI 14.318 4 0.591 4 0.8178 15.330 5 0.534 1 0.798 7
V2R2W2 + LAI 13.988 7 0.5889 0.827 4 14. 836 5 0.5127 0.803 4
V3R1W2 + LAI 13.9369 0.5854 0.8295 14.992 1 0.509 0 0.8055
VIR2W3 + LAI 10. 574 7 0.7615 0.8815 11. 607 2 0. 6957 0.8558
V2R2W3 + LAI 27.192 1 0.7039 0.6725 25.6219 0. 665 1 0.693 5
V2R3W3 + LAI 11.263 6 0.7407 0.868 4 26.766 4 0.676 6 0.6813
V2R1W3 + LAI 10.9312 0.746 8 0.8757 12.0759 0.6740 0.8497
V3R3W3 + LAI 11.256 4 0.7426 0.8715 12.4807 0.690 3 0.850 1
VIRITI + LAI 12.7455 0.6351 0.8324 14.427 8 0.5582 0.8039
VIR2T2 + LAI 11.699 3 0.6980 0.8586 12. 996 6 0. 603 7 0.8288
VIR3T2 + LAI 11.3888 0.697 4 0.8557 13.108 9 0.6102 0.8242
V2RIT2 + LAI 11.7177 0.7009 0.8596 12. 895 6 0.614 1 0.8299
V2R2TI1 + LAI 25.908 9 0.3122 0.678 4 26.035 4 0.240 1 0.6869
V2R3T2 + LAI 12.816 0 0.6456 0.8418 13.765 8 0. 602 2 0.8212
V3RIT2 + LAI 11.870 6 0.6955 0.8579 13.158 6 0. 6017 0.8286
V3R2T2 + LAI 11.915 3 0.6950 0.8580 13.203 7 0. 600 7 0.8285
V3R3TI1 + LAI 26.451 8 0.1839 0.6718 26.703 5 0.1378 0.694 8
VIRIWITI + LAI 16.4439 0.487 3 0.767 2 17. 6459 0. 405 1 0.7409
V2R3WIT2 + LAI 12.8109 0.646 1 0.8417 13.799 8 0. 602 4 0.8208
V3R2WIT2 + LAI 11.9227 0.695 1 0.8576 13.205 4 0. 600 8 0.828 4
VIR3W2T2 + LAI 15.675 8 0. 466 3 0.7739 17.453 6 0.4015 0.7470
V2R2W2T1 + LAI 19.058 8 0.4327 0.7159 20. 560 2 0.3616 0.6846
V3RIW2T2 + LAI 13.352 4 0.5986 0.8307 14. 8917 0.508 5 0.803 3
VIR2W3T2 + LAI 10. 622 6 0.7470 0.876 6 11.8220 0.674 5 0.8493
VIR2W3TI + LAI 18.920 0 0.468 0 0.7250 19.247 5 0.424 4 0.706 7
V2R1W3T2 + LAI 10.773 1 0.7372 0.8723 12.1355 0.6528 0.8429
V2R2W3T2 + LAI 10. 834 0 0.7350 0.8716 12.180 5 0.649 3 0.842 1
V2R3W3T2 + LAI 10.976 0 0.7370 0.8658 12.6128 0. 6802 0.8427
V3R3W3TI + LAI 18.364 6 0.446 8 0.7750 19.714 8 0.3626 0.7615
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