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Abstract: A highly precise estimate of reference crop evapotranspiration ( ET,) in absence of some

meteorological data is on demand. Based on daily maximum and minimum ambient temperatures T,
and T

min 9

sunshine hours n, relative humidity, RH, and wind speed at 2 m height, u, during 1966—
2015 in Nanchang, Ji’an and Longnan meteorological stations in Jiangxi province, four artificial intelli-

gent ( Al) models for predicting ET, were established in terms of different combinations of six meteoro-
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logical elements by using FAO —56 Penman —Monteith (P~M) formula as standard. The predicted

results were compared with those calculated by empirical method. The results show that the MARS

model has the highest accuracy in three stations and its computation procedure is simple. Eventually, it

is the recommended method for estimating ET, in the province. If the input data are complete, four mo-

dels can achieve the best accuracy, indicating all the models are applicable to ET,prediction. In ab-

sence of some input data, the influence of meteorological elements on ET| estimation from the most im-

portant to the least important is as follows: 7, >T . >n>RH>u,. Compared with the traditional empiri-

cal formulas, the accuracy of four Al models is better for the same input data.

Key words: reference crop evapotranspiration ;daily value contrast ;intelligent model ; Jiangxi Province ;

experiential method
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Tab.1 Evaluation results of accuracy in each station

Je(rE) (%) (R
HE AL
RMSE/(mm - d™')  NSE R? RMSE/(mm - d™')  NSE R? RMSE/(mm - d™')  NSE R?
MLP1 T o Tonin o105 g, RH 0.232 0.980 0.982 0.265 0.974 0.985 0.206 0.976 0.979
MLP2 T s Tonin» 15 1 0.340 0.959 0.965 0.295 0.970 0.975 0.264 0.961 0.965
MLP3 T x> Tonin» e, RH 0.514 0.906 0.915 0.510 0.907 0.934 0.462 0.889 0.903
MLP4 T o> Tonin 10, RH 0.335 0.960 0.965 0.340 0.960 0.970 0.260 0.962 0.966
MLP5 T s> Tonin s 1 0.383 0.948 0.950 0.387 0.944 0.956 0.326 0.941 0.944
MLP6 n,u,y,RH 0.789 0.779 0.790 0.787 0.790 0.809 0.686 0.754 0.760
MARSL  Tpues Tonins 7510, RH 0.225 0.982 0.983 0.221 0.983 0.983 0.203 0.977 0.977
MARS2 Taxs Tinins 5 12 0.304 0.967 0.966 0.269 0.975 0.975 0.252 0.965 0.964
MARS3 Ty Tonin» e, RH 0.465 0.912 0.912 0.462 0.927 0.928 0.421 0.901 0.901
MARS4 T o> Tonin 10, RH 0.301 0.968 0.968 0.294 0.971 0.970 0.239 0.968 0.967
MARS5 T o> Tonin > 0.374 0.950 0.951 0.358 0.957 0.956 0.318 0.944 0.944
MARS6 n,uy,RH 0.730 0.811 0.811 0.723 0.822 0.823 0.644 0.768 0.768
GRNN1  Toaxs Toins 725 102, RH 0.231 0.976 0.977 0.252 0.981 0.981 0.205 0.966 0.969
GRNN2 Tyaxs Tinins 1, 2 0.319 0.967 0.967 0.280 0.973 0.973 0.262 0.961 0.963
GRNN3 Tnaxs Tnin s 2, RH 0.478 0.914 0.923 0.475 0.925 0.934 0.443 0.871 0.898
GRNN4 T o> Tonin 10, RH 0.322 0.956 0.965 0.291 0.967 0.972 0.268 0.954 0.960
GRNN5 T x> Tonins 1 0.385 0.947 0.948 0.385 0.953 0.956 0.322 0.942 0.943
GRNN6 n,uy,RH 0.756 0.796 0.804 0.780 0.790 0.807 0.711 0.714 0.737
SVM1 Tvacs Tonin s> a , RH 0.228 0.980 0.982 0.243 0.979 0.986 0.203 0.977 0.977
SVM2 T s Tonin» 75 0.317 0.964 0.965 0.268 0.968 0.976 0.256 0.964 0.964
SVM3 T s Tnin» o2, RH 0.468 0.911 0.915 0.467 0.924 0.934 0.430 0.896 0.899
SVM4 T o> Tonin 10, RH 0.313 0.965 0.966 0.325 0.963 0.971 0.243 0.967 0.967
SVM5 T Tonin s ™ 0.378 0.949 0.950 0.383 0.950 0.956 0.320 0.943 0.944
SVM6 n,uy,RH 0.754 0.798 0.801 0.765 0.800 0.812 0.663 0.744 0.749
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Fig.1 ET, comparison between MLP and P—M models in Longnan station
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RIRL; P-T 1-A Fl Mak 5 (/)8 B A X 8¢, (H 5 4

Fl 8 BEAEL 7 4 4 5 ( MLP5, MARS5, GRNN5, SVM5)
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Tab.3 List of accuracy of empirical method

LAY RMSE/(mm - d71) NSE R?
Pristley=Tayler( P-T) 0.379 0.921 0.925
Irmak—Allen(1-A) 0.391 0.916 0.922
Makkink ( Mak ) 0.366 0.927 0.927
Penman—Van Bavel(PVB) 0.845 0.607 0.607
A
3 & it

DIVLVU R B F % e rd 3 A ul s 1966—2015
AR H s Ul R AR L IR R X 3 B
2 m M EAE A S L P-M AU 45 R
RIS T 6 FRAR AR ERA S FM TR 4
it ET R R 528k X e, 453 T RLE
45

1) et &5 /R, fE A Rl 4 A BSR4
TR RE R Y th MARS 25 B 400KS B B v, HOIRO2
SVM,GRNN A1 MLP {%.MARS 38 i { n] B e (di
L2 4 MOE P R AL ET T

2) 24 4 PSR H AKCE SE RIS AR A AR D)
RWORARF , I 14 4 PR B X W47 T ET, R
U524 4 B R A i A RO (AT fe e iR B AR
JE . H RS B XU B e e TR A AR H R
IS0 AR BE I, BEAPUORS B v, nIAE W AR E R
BRI AT AHERE 7 v s 2 4 FhBCRL Y J i B (IR
TR Bl DI BADSOR AR 22 , AN HEFAT ] 2 R
FX 4 PRI ET, 15200 iR B/ ME R 7
MU Ay e v AR AL« H REES R AR XU

3)TE 3 ADuligrh, 4 B BEBIELAY ET, 3T 50K
JEXIO0 T 0 W) g A B T 23 s, & 2k )
RMSE 7 0.366~0.845 mm/d, [fij #H [5] i A Z048 T 69
FREASTI Y RMSE 4 0.272~0.326 mm/d , £ 56 A5
FOURE 2 B0 A0 [R) i A\ B30 25 R T 1 4 b 8 R A
B GRE T 4 R REA BT VLV O BLALORS B AL T &
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