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Water Resources Allocation of Irrigation District Based on
Fuzzy Data Mining
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Abstract; Aiming to realize the reasonable allocation of water resources in irrigation district, the
composition of big data resources of irrigation district was analyzed, and the corresponding data mining
algorithms were proposed. The cosine correlation coefficient was introduced, and the fuzzy hierarchical
cluster analysis was used to realize the case classification and characteristic analysis of department water
distribution based on the data of regional water resources, economy, population and industrial water
consumption. A variable step length exhaustive method was used to calculate the dynamic weight of
relevant parameters of water distribution in irrigation district. Fuzzy distance was used to match the most
similar irrigation district. Weighted influence factors and exponential smoothing method were used to
estimate the water demand of irrigation area based on case-based reasoning. The proposed methodology
demonstrated the effectiveness in the analysis of department water distribution characteristics and water
demand prediction of medium-sized irrigation districts in 11 cities and administrative regions of Zhejiang
Province in 2018. The results showed that water distribution among different regions in Zhejiang Province
was divided into four categories, showing different characteristics of water distribution among different
departments ; the relative error of water demand prediction in irrigation area was not more than 9.39% .
The established theoretical method could provide decision support for making reasonable regional inter
industry water distribution scheme and estimating irrigation water requirement.
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Tab.1 Data resources of irrigation area
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Tab.2 Department water distribution cases in administrative regions of Zhejiang in 2018

PATRAR AAIEAL I GDP O AMARTG  RHEEEE A g AR TR K o5t %
Xu KBRS, HKE/ RUKEY ADKE BRAIEA KR ROH WHEAL  AESK
7 m? A m? m? m’ JK R/ m? IEEY i A Lol N R HAh
T 87. 00 19. 60 24. 00 116. 90 405. 00 0. 600 27.72 28.18 35.29 8. 81
T 88. 90 22.20 19.30 88. 30 258. 00 0. 604 31.55 28.56 34.92 4.97
M 116. 90 15.10 29.70 71.40 349. 00 0. 590 31.39 24.42 37.11 7.08
M 61.00 47. 60 28.50 75. 00 387. 00 0. 660 50. 74 24.13 18.98 6.15
M 69. 40 24. 10 51.50 85. 40 354. 00 0. 628 47.97 16. 56 18.49 16.98
% 76.30 21.90 33.40 90. 60 300. 00 0.590 39. 86 25.15 25.26 9.73
41k 84. 00 14.90 39.70 59.70 267. 00 0.577 39.07 28. 69 20. 58 11. 66
M 115.20 13.20 79.20 69. 30 421.00 0.529 53.13 28.84 13.13 4.90
FHli 54. 00 11.30 12.30 67.70 126. 00 0. 693 11. 11 35.19 48.77 4.93
B M 95.70 16. 30 31.70 67. 00 358. 00 0.579 40. 41 23.32 26. 62 9.65
7K 110. 30 4.00 49.50 62. 50 335. 00 0.578 62.61 13. 48 20. 00 3.91
F3 2018 FHTHABPREXEKSE
Tab.3 Water distribution cases of typical medium-sized irrigation areas of Zhejiang in 2018
DO DORRIIE sy sompmmy FEPIRE et
X 4 BUKEWRL, SR K \ \ WEDCHEE WA ,
i /7w " " GBS A
FATLKPEHE X b, 84. 00 267. 00 6734 6734 3 0.548 3521.45
LHHE X b, 84. 00 267. 00 4297 4297 3 0.556 1913.42
TR DK PEREIX by 84. 00 267. 00 1760 1333 2 0.557 1195. 84
B N ARIE X b, 84. 00 267. 00 2933 2852 2 0.586 884. 01
SRR THE X by 110. 30 335.00 3534 3534 3 0.512 1362.05
FAPHEVLALHE X b, 110. 30 335.00 2616 2616 2 0.518 1033.63
Wi A HE X b, 115.20 421.00 22598 17 668 3 0.514 11585.19
il LK EHE IX. b 115.20 421. 00 16 341 12 667 3 0. 520 8 546. 85
A3 LK FEELX by 95.70 358. 00 16 808 16 117 3 0.570 9509. 45
HATIKEREX by, 95.70 358. 00 8534 7730 3 0.564 4 407. 36
HARFELX by, 95.70 358. 00 1133 1119 2 0. 580 571. 86
MREHE X b, 116.90 349. 00 16 375 15714 3 0. 546 6 349. 06
TREGEIX b, 116. 90 349. 00 10 048 8 894 3 0.539 3229.49
VLA X by, 116. 90 349. 00 3305 2932 2 0.617 1153.62
L5 1HEX b 116. 90 349. 00 1343 1343 2 0. 569 739.22
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Tab.4 Parameters of irrigated area to be estimated
[P R VAT T A v S b 2018 AEATRE 2018 AES IR ZAEERR
X AR IKGER R/ EEbA bl o ) THE XA WAL
5 KT WA/ m? I/ m? o
RIS KX b, 115.20 421. 00 17 048 14 061 0. 494
MK R b, 84. 00 267. 00 7160 6374 0. 547
B PEHEX b 95.70 358. 00 947 845 0.558
[ 87.00 19.60 24.00 116.90 405.00 0.600 27.72 28.18 35.29 8.81 ]
88.90 22.20 19.30 88.30 258.00 0.604 31.55 28.56 34.92 4.97
116.90 15.10 29.70 71.40 349.00 0.590 31.39 24.42 37.11 7.08
61.00 47.60 28.50 75.00 387.00 0.660 50.74 24.13 18.98 6.15
69.40 24.10 51.50 85.40 354.00 0.628 47.97 16.56 18.49 16.98
A=]76.30 21.90 33.40 90.60 300.00 0.590 39.86 25.15 25.26 9.73
84.00 14.90 39.70 59.70 267.00 0.577 39.07 28.69 20.58 11.66
115.20 13.20 79.20 69.30 421.00 0.529 53.13 28.84 13.13 4.90
54.00 11.30 12.30 67.70 126.00 0.693 11.11 35.19 48.77 4.93
95.70 16.30 31.70 67.00 358.00 0.579 40.41 23.32 26.62 9.65
1110.30 4.00 49.50 62.50 335.00 0.578 62.61 13.48 20.00 3.91 |
H—A S5, T B BRI U P
1 0.9901 0.9903 0.9898 0.9925 0.9962 0.9875 0.9817 0.9336 0.9930 0.9797]
0.990 1 1 0.910 0.9746 0.9815 0.9947 0.9902 0.9749 0.9639 0.9865 0.9805
0.9903 0.9910 1 0.9818 0.9868 0.9916 0.9955 0.9902 0.9321 0.9974 0.9926
0.9898 0.9746 0.9818 1 0.9943 0.9892 0.9840 0.9843 0.8958 0.9915 0.9788
0.9925 0.9815 0.9868 0.9943 1 0.9957 0.9924 0.9925 0.9098 0.9941 0.9884
A"=10.9962 0.9947 0.916 0.9892 0.9957 1 0.9949 0.9873 0.9406 0.9938 0.9876
0.9875 0.9902 0.9955 0.9840 0.9924 0.9949 1 0.9951 0.9312 0.9961 0.9955
0.9817 0.9749 0.9902 0.9843 0.9925 0.9873 0.9951 1 0.8970 0.9944 0.9956
0.9336 0.9639 0.9321 0.8958 0.9098 0.9406 0.9312 0.8970 1 0.9165 0.906 6
0.9930 0.9865 0.9974 0.9915 0.9941 0.9938 0.9961 0.9944 0.9165 1 0.9940
0.9797 0.9805 0.9926 0.9788 0.9884 0.9876 0.9955 0.9956 0.9066 0.9940 1

2.1 IR AR S REE, nE 1
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A, R R VL ) S0 R e

F84.00 267.00 6734 6734 3 0.5487
84.00 267.00 4297 4297 3 0.556
84.00 267.00 1760 1333 2 0.557
84.00 267.00 2933 2852 2 0.586
110.30 335.00 3534 3534 3 0.512
110.30 335.00 2616 2616 2 0.518
115.20 421.00 22598 17668 3 0.514

B=|115.20 421.00 16341 12667 3 0.520
95.70 358.00 16808 16117 3 0.570
95.70 358.00 8534 7730 3 0.564
95.70 358.00 1133 1119 2 0.580
116.90 349.00 16375 15714 3 0.546
116.90 349.00 10048 8894 3 0.539
116.90 349.00 3305 2932 2 0.617

L116.90 349.00 1343 1343 2 0.569]

REAli R 3 AVE X 435 N
b, =(115.20,421.00,17 048,14 061,3,0. 494)
b, = (84.00,267.00,7 160,6 374 ,3 0. 547)
b, = (95.70,358. 00,947,845 2 0. 558)
VAT T K BERE X ] 1158 B 1A 22 S R

[0.0586 0.1591 0.0556 0.0634 0.0833 0.02867
0.0586 0.1591 0.0322 0.0372 0.0833 0.0060
0.0586 0.1591 0.0078 0.0053 0.0417 0.0025
0.0586 0.1591 0.0191 0.0216 0.0417 0.0811
0.0731 0.0402 0.0248 0.0289 0.0833 0.1303
0.0731 0.0402 0.0160 0.0191 0.0417 0.1132
0.0976 0.1101 0.2079 0.1811 0.0833 0.1253

B'={0.0976 0.1101 0.1478 0.1273 0.0833 0.1086

0 0 0.1523 0.1644 0.0833 0.0358
0 0 0.0728 0.0741 0.0833 0.0177
0 0 0.0018 0.0030 0.0417 0.0640

0.1061 0.0157 0.1481 0.1601 0.0833 0.0326
0.1061 0.0157 0.0874 0.0867 0.0833 0.0521
0.1061 0.0157 0.026 0.025 0.0417 0.1700
L0.1061 0.0157 0.0038 0.0054 0.0417 0.0322]
2 2. 2 ACE Sh WAL, LATE X 75 7K & R it
MFEFR , BUE B A KR 0. 01 Z5 28 EAH A, BEM
YR BN 15% , "It B AR ER & w =
(0.05,0.20,0.25,0.35,0.10,0.05) .

SRR (G B, 4% 28 (7) IR R EIX 5
AR DX B R ARARLEE 5 R e 5 P, ik, AT A

x5 HHUES(b,,b,)ItEER

Tab.5 Similarity calculation results

Al

X

HEIX b, b, by b, bs be by

bg by by by, by b3 by bys

by 0.9614 0.9552 0.9478 0.9517 0.9586 0.9563 0.9836 0.9905 0.9843 0.9725 0.9520 0.9848 0.9761 0.9578 0.9527

by, 0.9914 0.9844 0.9704 0.9777 0.9757 0.9728 0.9219 0.9484 0.9412 0.9790 0.9637 0.9438 0.9760 0.9716 0.9653
bs 0.9578 0.9636 0.9677 0.9663 0.9818 0.9863 0.9143 0.9371 0.9305 0.9672 0.9946 0.9320 0.9611 0.9851 0.992 1

B b, (HREILGIKHEX) (b, (BHRKEREX) (b,
(BT K EHE ) AT IX 43 3 A by (A LK 3
TEDX AHRUE 7 0.990 5) (b, (FTLAKAERE DX AL
490.9914) b, ( BARHEX , FHUE R 0.9946) ,

PRI DX 7K 28 081 4 v i B /b, AN R I FE 8K
W PR IR e Nk, 25K (8) TR
fHE X B B KR, 455 N3 6 s AR ZEHIAS
KT9.39% , BEIIA ST EA R

6 TAEHRELER

Tab.6 Water demand estimation results

p— ELERBEFAE, BB K ‘ A

7 m? B/ m? TR/ %
BEITEIKHEX 9092. 98 8377.22 7.87
B A JE 3 X 3514.25 3276.37 6.77
B 7K PEHE X 518.28 469. 63 9.39

e EAR R AR, A PRSP HE X S AT
T X BC /K S (IS RS BB 2 T A RT3 . 32 gk

T XSRS 5T, ROHEFMED A S, R BE

o 1o i DX A BB DX Sl S AL B DRI, T A
THE DXAEAE JCIA RO W A AL by s DX 2 491,
LR SURA S LI

4 g

(1) B X A7 B ATl [8] BE K T A, 328 DX s
KGRI 220 N AT K SRR SRR AR T8
FHK 3z AR SR 28 23 H , A A DX IR 9 A 7l e 7K
SIS AT T 2018 AF#TT A
AT BRI 34 . 45250 o, Wil A X
SlA T ) P K B R 43 4 2 359 2 B R A A 1
fiE

(2) % DX K 2 00 1] A, >R P I A0 1
5 2L R HE X IE K AR S S B0 AT S AL, 32 JH AR
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