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Tab. 1 Selection of the main influencing factors of IWNEUC
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Tab. 2 Values of the main influencing factors of IWNEUC in Guangdong Province from 2006 to 2016

ARGy X,/mm XML’ X,/10° hm’ X,/10° hm’ X/10° hm’ X/10° hm’ XMLt n

2006 21073 2324 2.88 4.84 1.87 0.159 22.08 03992
2007 1569.0 230.2 2.85 437 2.80 0.171 17.06 0.405 4
2008 2136.0 2322 2.83 441 2.80 0.176 18.64 04115
2009 1578.6 233.1 2.82 448 2.81 0.195 2326 0.418 4
2010 1922.0 2313 2.82 426 2.81 0.209 35.29 04300
2011 1461.0 2283 2.60 457 2.81 0212 37.02 04530
2012 1847.6 227.6 2.62 4.63 2.66 0.220 34.87 0.460 0
2013 21245 223.7 2.17 3.13 2.66 0.240 2251 0.466 0
2014 1652.5 2244 2.16 3.16 2.66 0.280 18.62 04750
2015 18457 227.0 2.63 3.19 2.66 0.296 16.39 0.480 0
2016 23210 220.5 251 322 2.66 0.302 18.14 04880
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Tab. 3 The results of stepwise regression analysis of influencing factors

to IWEUC in Guangdong Province

i T KA ROR T 2R

BrEe T BYET BB BBV BB V
X, 06117 0611™ 06117 061177 0.004™
X, -0.028"" —0.047"" -0.041""  —0.043™"
X, 0.022""  0.024™  0.022™
X, -0.002"  —0.003""
X, 0.109x10 "
—cons. 0308 0.403™ 03257 09017 1.0197
R 0.902 0.930 0.967 0.982 0.992
FERIFIR  0.892 0.912 0.953 0.969 0.984
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Tab.4 The formula of single prediction model and its related indicators

description
" . SRR
i A i
B [l A 7=0.308+0.611 X, 1.673
FREGMA, DR p=n(t+1)=18.446 9 ¢ **'"-18.0471 0913
Logistic/: K458 7:=0.645/(1+0.07 ¢ ****) 0.882




Zk, % ETERNELAGEANERAAZAA ALK

RS B-TMURELRE

Tab. 5 Errors of the single prediction models

ey B EARR ¢, KEAGM(1,1)EH e, Logistic KALA e,

2006 0.006 1 0 —0.004 9
2007 0.007 0 0.000 7 —0.000 5
2008 0.004 1 0.003 5 0.003 9
2009 0.008 6 0.005 7 0.007 3
2010 0.005 7 0.003 5 0.005 7
2011 —0.0157 —0.0100 —0.007 5
2012 —-0.0179 —0.007 3 —0.004 9
2013 —0.0115 —0.003 3 —0.001 7
2014 0.004 0 —0.002 1 —0.001 7
2015 0.008 8 0.003 3 0.002 0
2016 0.004 2 0.0059 0.002 3
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Tab. 7 The results of IWNEUC in Guangdong Province
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Tab. 6 Variable weight combination predicts the weight values

in the model establishment stage

TR AREMNA
0 BRI KAGM(I,1)  Logisticd:k  BALTFAE
Ry, 1 1, T g7, n

2006 0.405 3 0.399 2 0.394 3 0.396 5
2007 04124 0.406 1 0.404 9 0.405 4
2008 0.4156 0.4150 04154 0.4150
2009 0.4270 0.424 1 0.4257 0.424 1
2010 0.4357 0.433 5 0.4357 04335
2011 0.4373 0.443 0 0.445 5 0.445 5
2012 0.442 1 0.4527 0.455 1 0.4523
2013 0.454 5 0.462 7 0.464 3 0.464 3
2014 0.4790 0.4729 04733 0.475 0
2015 0.488 8 0.483 3 0.482 0 0.482 0
2016 0.4922 0.493 9 0.490 3 0.490 3
EHME 04445 0.444 2 0.444 2 0.444 0

A0 ERERIQTY) A2 (wy) FCEAH3 (wy)
2006 0 0.439 0.561
2007 0 0.417 0.583
2008 0 1.000 0
2009 0 1.000 0
2010 0 1.000 0
2011 0 0 1.000
2012 1.000 0 0
2013 0 0 1.000
2014 0.287 0 0.713
2015 0 0 1.000
2016 0 0 1.000
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0.147. 0.275 F10.578., FIH (19) @1 A EL A
IR U0 A N7 AT 003 P E R K A AR R 8. 45
FW. BERYBE (2017—2022 4F) A8 AL 20 4 455 750 i
MSEHIER 0.514 5, 5 SEFRINEAE 19 - 4 A 0 158 22
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Tab. 8 The absolute values of error in the establishment stage of the

variable weight combination models

P BRI JKEAGM(1,1)  Logistic’h K AT 4LA
HiAY Ay HiAY HiAY
2006 0.0112 0.000 0 0.0123 0.006 9
2007 0.0130 0.001 7 0.001 2 0.000 0
2008 0.005 7 0.008 5 0.009 5 0.008 5
2009 0.016 0 0.013 6 0.017 4 0.013 6
2010 0.008 4 0.008 1 0.013 3 0.008 1
2011 0.039 4 0.022 1 0.016 6 0.016 6
2012 0.043 7 0.0159 0.0107 0.0167
2013 0.029 8 0.007 1 0.003 6 0.003 6
2014 0.002 4 0.004 4 0.003 6 0.000 0
2015 0.0122 0.006 9 0.004 2 0.004 2
2016 0.002 5 0.012 1 0.004 7 0.004 7
FEME 00167 0.009 1 0.008 8 0.007 5
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Fig. 1 Comparison of the calculations of each model and the measured results of IWEUC
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Fig. 2 Error plot of the predicted values of the variable weight

combination model and the measured values of IWEUC
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Tab. 9 Significance analysis of the predicted values of the variable
weight combination model and the measured values of IWEUC
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Fig. 3 Change of water-saving irrigation area in Guangdong Province from 2011 to 2022
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Tab. 10 The predicted values of combined model with variable weights
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Prediction of irrigation water effective utilization coefficient

based on variable weight combination model

LITao', YANG Luhua', ZHANG Weiting', WANG Yan®’, GAO Lichuan’
( 1. College of Hydraulic Engineering, Tianjin Agricultural College, Tianjin 300392, China;

2. Luanping County Water Bureau, Luanping 068250, China )

Abstract: The irrigation water effective utilization coefficient serves as a crucial indicator to assess the efficacy of

agricultural irrigation, as well as a vital component in implementing a stringent water resource management system.

However, until now, there has been a lack of efficient and accurate methods for predicting the irrigation water

effective utilization coefficient. In light of this, a novel prediction approach was presented for the irrigation water
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effective utilization coefficient.

Initially, a stepwise regression analysis was employed to determine the significance of each factor contributing
to the coefficient, with the water-saving irrigation area being identified as the primary factor influencing the
irrigation water effective utilization coefficient. Secondly, the stepwise regression model was selected considering
the key factors, and the GM(1,1) model and Logistic growth model were selected considering the time series.
Finally, it was constructed of a variable weight combination model with enhanced prediction accuracy, which
utilized the three weight values derived from the error values of the stepwise regression method, GM (1,1) model
and Logistic growth model. The prediction error revealed that the curve of the variable weight model aligns well
with the measure results curve, demonstrating a prediction accuracy that was markedly superior to that of the
individual models, making it suitable for predicting the irrigation water effective utilization coefficient.

The variable weight combination model was utilized to predict and analyze the irrigation water effective
utilization coefficient in Guangdong Province from 2023 to 2035. The prediction result indicated that the forecast
value of the irrigation water effective utilization coefficient will reach 0.679 2 in Guangdong Province by 2035.

The theoretical reference is provided for the planning and management system of agricultural water resources.
It is of great significance to the upgrading and modernization of irrigation districts in China as well as to the reform
of agricultural water prices.

Key words: irrigation water effective utilization coefficient; stepwise regression method; gray GM (1, 1) model;
Logistic growth model; variable weight combination model
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