Fe3t 3 ke EsE i CASRBARRD) (Fh3E30) Vol. 63 No. 3
20244 5 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI May 2024

DOI:10. 13471/j. cnki. acta. snus. ZR20230012

JET A B A5 R A5 BECHE DX MV K R AIE

FHR I, Rk, BEFC, Hiss, ERYE, 2R, 62

1. BFF RFARAFEHIALFIR,#58 67T 832000
2. MR R ER T E LT, 4758 6T 832000
3.# R EAFIL,# 2 4T -F 832000

WO USRI X A A RIS G, R TR . A5 B AR, BEER 10 MR AR E X
2009—2021 4FEHEAT E A0 . ZERFH] . SEmRE X AR FHZK Y 32 28R 2 A i B 8 BB B . EIR AR
RAEDIEFI AL, A AL . HEEK IR . A AN DT E0AE 64845 BFIRI L, 2009—2022 4R X FH /K A8 1K
DIV EE K Sy 32, #Rb . [l bl | A0 I R K et ) o Rl EIE R K 119 90.25% . 3.12% . 5.05% .
1.58%, AR & T 2010—2020 4F 2 BUZAE T RS 2= (m] [, BEXARIGEAOL KRR 3, HhEp
L PGSR R K AL K AR — 3, 2009—2022 4545 8 1 5 44 5 AE E XOR R b R 8 R 8y . PHER >R
>, RAb. . FEEBAE B4 90 036, 032, 0.56 Nat, ZRdb. . T304 5 B4 514 0.26
0.23, 0.40, M7 BLSR PT A 3 X ARl HE S FH /K BLIR S /K A BRI S B %

K B RHEBIK; R (E B

FEDES: 274 XEMRERRL: A XEHS: 2097-0137 (2024) 03-0103 - 10

Characteristics of agricultural water use in Emin irrigation area

based on principal component and information entropy

WANG Shiwei'*, FAN Wenbo'?*, MA Junyong’ , YANG Haimei'*, REN Congzhe'?, LI Shunshun'?, LIU Yu'?

1. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000,
China

2. Key Laboratory of Modern Water-Saving Irrigation of Xinjiang Production & Construction Group,
Shihezi 832000, China

3. Xinjiang Academy of Agricultural Reclamation, Shihezi 832000, China

Abstract: Taking agricultural water use in Emin Irrigation District as the research object, In this
study, we applied principal component analysis, information entropy and equilibrium degree to carry out
principal component analyze the 10 indicators data of the irrigation district from 2009 to 2021. The result
shows that: the main drivers affecting agricultural water use in irrigation districts are six indicators:
length of lined impermeable canals, irrigated area, area sown to crops, water-saving irrigated area,
volume of irrigation water, and number of people in agriculture. Temporally, the water use composi-
tion of Emin Irrigation District from 2009 to 2022 is dominated by agricultural irrigation water, and the
water use for irrigation of cropland, garden land, forest land and pasture land accounted is 90.25%,

3.12%, 5.05% and 1.58%, respectively, and the water use for agricultural irrigation showed a decreasing
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trend year by year from 2010 to 2020. Spatially, the upstream of the irrigation area is dominated by

surface water for agricultural water use, and the ratio of surface water and groundwater in the middle

and downstream of the irrigation area is basically the same. From 2009 to 2022, the information entropy

value and balance degree in different geographical locations of the irrigation area are: downstream >

upstream > midstream, and the information entropy of the Northeast, Central, and West are 0.36,

0.32, and 0.56 Nat respectively, and the mean values of the Northeast, Central, and West equilibrium

are 0.26, 0.23, and 0.40 , respectively.The results of the analysis can provide theoretical references for

the status quo of water use for irrigated agriculture in the irrigation area and the management of water

use.

Key words: Emin Irrigation District; agricultural irrigation water use; principal component analysis;

information entropy; equilibrium
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Table 1  Water allocation in irrigation area
i HT KL K L X RTT
wi
ZRALER T [l ARALER Tk [l MK MK A
2009 0.14 0.54 0.53 0. 86 0. 46 0. 47 0.42 0.58
2010 0.16 0.52 0.43 0.84 0.48 0.57 0.36 0.64
2011 0.14 0.58 0.59 0. 86 0.42 0.41 0.48 0.52
2012 0.24 0.62 0. 60 0.76 0.38 0. 40 0.52 0.48
2013 0.18 0.58 0.55 0.82 0.42 0. 45 0.58 0.42
2014 0.23 0.59 0.57 0.77 0.41 0.43 0.47 0.53
2015 0.29 0.49 0. 64 0.71 0.51 0.36 0.49 0.51
2016 0.22 0.54 0.62 0.78 0. 46 0.38 0. 46 0.54
2017 0.25 0.51 0.44 0.75 0. 49 0.56 0. 40 0. 60
2018 0.19 0.50 0.41 0.81 0. 50 0.59 0.37 0.63
2019 0.16 0.49 0.37 0.84 0.51 0.63 0.34 0. 66
2020 0.18 0.49 0.33 0.82 0.51 0. 67 0.32 0.68
2021 0.18 0. 60 0. 46 0.82 0. 40 0.54 0.41 0.59
2022 0.16 0.63 0.39 0.84 0.37 0.61 0.37 0.63
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Fig.2 Water use structure in irrigation area
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Fig. 3 The structure of agricultural water use in irrigation area
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Table 3 Total variance analysis of components

WA RFIEE WHRASIEE 22 5 % BIFEERR % || A FRIEE O WIRREIEE D 2 % B STERER %

1 4.844 48.44 48. 44 6 0.262 2.62 95. 51

2 2.105 21.05 69. 50 7 0.171 1.71 97.22

3 1. 084 10. 84 80.33 8 0. 124 1.24 98. 46

4 0. 687 6. 87 87.20 9 0. 099 0.99 99. 45

5 0.569 5.69 92. 89 10 0.055 0.55 100. 00
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Fig. 7 The output value structure of different geographical locations in irrigation area
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Fig. 8 Production factors of irrigation district
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