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FE AT b & g L Z K RE T £ I08E R KR w B 205 P, 247 T 1993—2021 F.L & 4
AN F R E 1 R EHAE AR BP AP 2 W &k K 5 B F ( BP-DEMATEL) A2 A8 5 &)~ & /K 2 3
MEH RS AR FHAT RN KA AR R R ZARF R R F, BT T Ha B E 08694 A
A, 4R A 1993—2021 .1 0 H &0 KR IE R AT K RT3 2T A 2021 S0 B R
A FBKRER 2T AL m (EKRES5T% ), B4 KB iE A 1122 m/t, 5T & S AR S 5] F %
38% (451994 4 ) A7 21% (%2 1993 4F) ; A% AR IR B A AL BE @ AR A L] & K ORI IR A 64 SR 42 IR
HAEE AR T AR LI E S A R E &,
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Identification of influencing factors on water footprint of winter wheat in Shanxi Province based on BP-
DEMATEL//HAN Yuping'?, MA Fuli', JIA Dongdong'*, HUANG Huiping'*, ZHANG Gengchen' , MIAO Haodong'
(1. College of Water Resources,North China University of Water Resources and Electric Power, Zhengzhou 450045, China;
2. Key Laboratory of Water Resources Conservation and Intensive Utilization in the Yellow River Basin of Henan Province,
North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: In response to the historical evolution of winter wheat water footprint in Shanxi Province and the identification of
key influencing factors, the historical evolution law of winter wheat water footprint in Shanxi Province from 1993 to 2021 was
analyzed. The key influencing factors of winter wheat water footprint evolution were identified using the BP nueural network-
decision-making trial and evaluation laboratory ( BP-DEMATEL) model, which was divided into driving factors and
characteristic factors, and the mechanism of action between the influencing factors was revealed. The results show that from
1993 to 2021, the water footprint and yield water footprint of winter wheat in Shanxi Province showed a downward trend. In
2021, the total water footprint of winter wheat in Shanxi Province was 2. 7x10® m®( blue water accounted for 57% ) , with a
unit water footprint of 1122m*/t. Compared to the previous high point, it has decreased by 38% ( compared to 1994) and
21% (compared to 1993) , respectively. Temperature, relative humidity, and irrigation area are key driving factors for the
evolution of winter wheat water footprint, while fertilizer application and total power of agricultural machinery are key
characteristic factors.

Key words: BP nueural network-decision-making trial and evaluation laboratory model; water footprint; winter wheat;
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and typical cities from 1993 to 2021
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Fig.3 Centrality-causality diagram of influencing factors
in typical cities
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Table 1 Centrality and causality of winter wheat water footprint influencing factors in Shanxi Province and typical cities
W 2 éiﬁﬁ %rﬁ‘ 'Uﬂ‘l‘l‘ : Iy
M s RO B R Bl i SO (32003 Pt Ji A E
X, 4.74 5.06 4.15 4.49 5.99 4.32 4.96 4.62 9.58 0.34
X, 5.79 4.13 4.52 4.12 4.89 5.29 5.07 4.51 9.58 0.56
X5 5.12 4.68 4.91 3.79 5.12 5.05 5.05 4.51 9.56 0.54
Xy 5.47 4.38 4.66 4.00 5.37 4.82 5.16 4.40 9.56 0.77
Xs 4.68 5.12 4.32 4.31 4.71 5.50 4.57 4.97 9.54 -0.41
X¢ 4.82 4.97 4.50 4.14 4.49 5.76 4.60 4.96 9.56 -0.35
X; 5.01 4.78 5.19 3.58 5.13 5.04 5.11 4.47 9.58 0.64
Xg 4.67 5.13 4.57 4.07 4.95 5.23 4.73 4.81 9.54 -0.08
Xy 4.65 5.15 3.07 6.04 5.31 4.87 4.35 5.35 9.70 -1.01
X 4.18 5.73 3.68 5.05 5.06 5.12 4.31 5.30 9.61 -0.99
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