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Abstract

Accurate estimation of reference evapotranspiration (ETo) is an important issue in agricultural
engineering, irrigation scheduling, water resources management, etc. Nowadays, the physics-based
Penman-FAO-Monteith model is a standard method for determining ETo as well as calibrating other ETo
equations. However, the need for large amount of hydro climatologic data has restricted its application,
especially in regions without sufficient necessary weather data. The present study aimed at assessing the
performance accuracy of empirical temperature/radiation-based ETo models in humid regions and
comparing the results with random forest (RF)-based models relying on the same input variables. The
obtained results showed that the RF models gave the most accurate results when compared to the
commonly used original and calibrated empirical equations (with similar input variables) with global
MAE and S values of 0.4 mm day*and 0.008. Nonetheless, the calibration procedure could not improve
the performance accuracy of the equations in some cases.

Keywords: Empirical models, Random Forest, Reference evapotranspiration
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c e yliie] ju ouldi oy g0 slades AS slaealdl -Y Jgaa

RIS - solw
Jas SI MAE NS Sl MAE NS Sl MAE NS
(mmd?) (mmd?) (mm d?)

HR 0.3356 0.9199 0.7829 0.8778 1.2686 -0.0634 0.7590 1.2945 -0.1539
PT 0.9248 2.6459 -0.5043 0.8243 0.9388 0.0893 0.7272 1.0550 0.1499
Turc 0.8353 2.2267 -0.1954 0.6736 0.6743 0.4240 0.5995 0.7722 0.4331
CHR 0.3159 0.8775 0.8599 0.5392 0.5053 0.9242 0.3861 0.5357 0.9446
CPT 0.3193 0.8727 0.8568 0.7566 1.0583 0.8508 0.4082 0.5809 0.9381
CTurc 0.3325 0.9341 0.8448 0.5279 0.5320 0.9273 0.3981 0.5603 0.9411
RF1 0.0084 0.6708 0.8891 0.0137 0.4314 0.7682 0.0135 0.4879 0.7435
RF2 0.0082 0.6519 0.8939 0.0140 0.4277 0.7599 0.0129 0.4653 0.7656
RF3 0.0064 0.5074 0.9347 0.0112 0.3694 0.8465 0.0103 0.3314 0.8514

Ladae oles aisen,; -V sua

MAE SI R?
Model . . -
Max Min Mean Max Min Mean Max Min Mean
1 HR 1.2945 0.9199 1.1610 0.8778 0.3356 0.6575 0.9131 0.7474 0.8288
2 PT 2.6459 0.9388 1.5466 0.9248 0.7272 0.8254 0.9094 0.6919 0.7955
3 Turc 22267 0.6743 1.2244 0.8353 0.5995 0.7028 0.8963 0.7512 0.8240
4 CHR 0.8775 0.5053 0.6395 0.5392 0.3159 0.4137 0.9172 0.7740 0.8117
5 CPT 1.0583 0.5809 0.8373 0.7566 0.3193 0.4947 0.9155 0.7161 0.7866
6 CTurc 0.9341 0.5320 0.6755 0.5279 0.3325 0.4195 0.9052 0.7281 0.8064
7 RF1 0.6708 0.4314 0.5300 0.0137 0.0084 0.0119 0.8918 0.7505 0.8083
8 RF2 0.6519 0.4277 0.5300 0.0140 0.0082 0.0111 0.8958 0.7707 0.8333
9 RF3 0.5074 0.3314 0.4027 0.0064 0.0112 0.0088 0.9385 0.8582 0.9032
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