201848 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5549 % 55 8 1

doi:10.6041/j. issn. 1000-1298.2018. 08. 027

T MEA  BPNN pH LR X S EZ(E RS REE

ETE # R K OB KFELR K EWE
(LTI 2% K 0% 5 100 TP A2 (R R T 56005 A 610065
2. B IE DU AR BF 5110 A 0% L RS 610066,
3. SR B M BB 5 T 2 R V0 4O K 9 K TR 5610 %, L5 100081
. SR AT R BRSER , AK 610071)

FE: AR AL R X 2 HEY) 2 i (Reference crop evapotranspiration, ET, ) Fif 8 &, 7E PG b 5 X e £ 5 4>
PR AG A F 10 F kT R4k 3E AL 55 1 (Mind evolutionary algorithm , MEA ) )i 4k 119 15 22 I 1] 1% 3 # 25 90 &%
(Back propagation neural network , BPNN) ET, il 4 #5783 4% H 5 Hargreaves — Samani 5 %) | Trmak #5571 1 48 — PM #
RIZE 3 MEVS I R X ET, T 50K B 45 i B TR AT LU . S5 R B W] AE R W A 15 0L T MEA — BPNN A58 78 451 41
B2 B A X B KT Ho MEA — BPNNT (g AR & <l T, AR T, AHXREE R, H BB EC 0 FIEE 3 T
2 m A RGE uw, ) MEA - BPNN2(By A T, T, .n il u,) J2 MEA — BPNN3($nu/\ T T Ryl wy ) BET B R
NSE ¥4 F 0. 96 ,RMSE \MAE 14> %/NF 0.34.0.25 mm/d, ) I~ 3 fit MEA — BPNN £ % {14 3% & 3F 4 #8 4% ( Global
performance indicator, GPT) HE4% 4354 1.2.3; MEA — BPNN7 (if A T, T, F1 u,) [ R* NSE 43514 0.966 2.0.962 2,
RMSE \MAE 4352 0.3610.0. 276 1 mm/d, B HUKS B 25 ; MEA — BPNN 55 AT B A5 1P (19 43 7 32 W] : MEA — BPNN £
RIYE VYA 2 X B A B A2 A BE T, Jk TS [ sl a5 %50 400 40 it 19 T 41 A 0 A A A v A 5 E AR R i AT 0 T MEA —
BPNN #5 BB 4D B 24 5 T Hargreaves — Samani 5 %) Trmak #5070 1 48 — PM KR, P IL , FE R BRI Z 16 56 F
MEA — BPNN # B Al 45 g PU L 5 X ET, 3+ 8 A HE 7T BY , AT Sy S I o o8 JE 99041 179 52 BE 4R AL ) 22 R 3

KEW : SHEYHRE; PR, B4t MM, AR X, Al Bt

hESEE. SI161.4 XERFRIRED : A X EHE: 1000-1298(2018)08-0228-09

Reference Crop Evapotranspiration Prediction Model of Arid Areas
of Northwest China Based on MEA — BPNN

CUI Ningbo'?>  WEI Jun' ZHAO Lu'® ZHANG Qingwen' GONG Daozhi’ WANG Mingtian*
(1. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China
2. Provincial Key Laboratory of Water-saving Agriculture in Hill Area of Southern China, Chengdu 610066, China
3. State Engineering Laboratory for Efficient Water Use and Disaster Loss Reduction of Crops, Institute of
Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China

4. Institute of Plateau Meteorology, China Meteorological Administration, Chengdu 610071, China)

Abstract; To effectively improve the prediction accuracy of the reference crop evapotranspiration (ET,)
in the arid regions of Northwest China, five representative meteorological sites were selected in the arid
Northwest China to construct 10 errors back propagation neural network ( BPNN) optimized by mind
evolutionary algorithm (MEA) model. This model was used to forecast ET, and compared with the three
models of Hargreaves — Samani model, Irmak model and 48 — PM model which had higher accuracy in the
northwest arid region. The results showed that the simulation accuracy of the MEA — BPNN model was
basically high at different input levels, including MEA — BPNN1 (input T T
MEA — BPNN2 (input T, T n and u,) and MEA — BPNN3 (input T

min

R,, n and u,),

R, and u,). The

max ?

max min ? max ? mln 2

W e H 9. 2018 =03 -09 & ml H 1] . 2018 —03 —29

EE&WMB: HEEAUKITRIUH (2016YFC0400206) | €5 { SRR 54 50 H (51779161) ° + = 107 6 K 4 24 % 5 H
(2015BAD24B01) F1 2017 4 sk i A B A BHIF Al 55 9% & i B 4 BT H (2016CDDY — S04 — SCU)

EER N BT (1981—)  J Bl #iz , b, EZ NS 3K 3B 2S5 HOR BT 5T, E-mail : 407027245@ qq. com

BEEE: BB (1986—) , %0, MR, 15 1, B 2GR AO AK SCTR ST, E-mail ; luyal121@ 163. com



5 8 1)

BT SF: T MEA - BPNN BT U5 X 2 25 {1 ) 28 1 Tl 41 A5 2 229

determination coefficient R* and Nash — Sutcliffe efficiency coefficient NSE of the models were greater than

0.96, RMSE and MAE was less than 0. 34 mm/d and 0. 25 mm/d. The GPI rankings of the above three

MEA — BPNN models were 1, 2 and 3, respectively. The R* and NSE of MEA — BPNN7 (input T

max

T.,and w,) was 0.966 2 and 0.962 2, RMSE and MAE was 0.361 0 mm/d and 0.276 1 mm/d,
respectively, and the simulation accuracy was high. The analysis of the portability of the MEA — BPNN
model showed that the MEA — BPNN model in the arid northwestern China had strong generalization

ability, and the forecasting model constructed based on different site data also had high accuracy. The

simulation accuracy of the MEA — BPNN model was higher than that of the Hargreaves — Samani model,

Irmak model and 48 — PM model with the same input. Therefore, in the absence of meteorological data,
the MEA — BPNN model can be used as a recommended model for the calculation of ET, in the northwest

arid regions, which can provide a scientific basis for real-time accurate irrigation forecasting.

Key words: reference crop evapotranspiration; forecast model; mind evolutionary; neural networks;

northwest arid area; portability
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Tab.3 MEA — BPNN portability results among different stations in northwest arid region
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Fig.5 Comparison of simulation errors between

MEA — BPNN model and other physical models
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