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Analysis on harmony degree of water resources utilization based on fuzzy theory a
case study of Bortala Mongol Autonomous Prefecture

HOU Yan-jun' Anwaer MAIMAITIMING' HOU Zhen-xia’
1. School of Geographic Science and Tourism  Xinjiang Normal University ~Urumgi 830054 China 2. High Way
Bureau of Anyang Anyang 455000 China

Abstract Evaluation index system of harmony degree of water resources utilization was established by analysis of water
resources social economical and ecological statistical data in Bortala Mongol Autonomous Prefecture between 2002 and
2007 . The mathematical model of assessing harmony degree of water resources utilization was established in virtue of
harmony degree concept of fuzzy theory and relative weight of each assessing index was determined by AHP method. The
harmony degree of water resources utilization was analyzed quantitatively in Bortala Mongol Autonomous Prefecture. The
results showed as followed 1 the harmony degree of water resources allocation increased year after year in Bortala
region between 2002 and 2007 2 water resources utilization harmony degree in Bole Jinghe and Warm spring County
of Bortala presented ascending tendency basically which was in the harmony state each in 2007 and their harmony degree

differences were small. The countermeasures to increase harmony degree of water resources utilization were put forward.

Key words water resources utilization fuzzy theory AHP method harmony degree Bortala Mongol Autonomous
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3 2002—2007
c/ Cy/ Cy/ Cy/ Cs/ Co/ Cy/ Cy/ Co/ Ci/ Cy/
% m m hm? m* -1 m* -1 X -1 m % t m
2002 94.42 52.26 31.32 70860 10127 441 29 12.00 36.10 1052.00 0.0260
2003 94.97 45.97 35.07 70400 8738 321 31 17.13 45.30 861.00 0.0272
2004 96.54 36.13 41.58 72060 8152 247 27 15.01 48.30 866.35 0.0243
2005 98.11 42.35 28.45 72900 7625 184 21 14.32 51.10 743 .05 0.0270
2006 98.05 41.20 29.79 7514 7230 149 19 13.45 53.80 781.64 0.0297
2007 98.00 38.12 35.49 77900 5767 121 2.5 12.94 52.50 824.64 0.0289
2002 99.01 32.42 26.69 27610 3372 216 16 11.73 31.40 321.00 0.0033
2003 99.08 28.81 27.43 27470 2934 150 16 17.39 40.10 574.00 0.0034
2004 99.15 22.44 31.88 27570 3125 207 9 14.01 38.40 718.40 0.0025
2005 99.47 25.05 21.54 27600 2440 48 10 13.87 40.10 566.68 0.0020
2006 99.58 24 .88 21.14 27950 2347 51 9 13.82 44 .20 510.65 0.0020
2007 99.46 24 .88 27.40 28210 1860 47 8 11.88 41.80 335.00 0.0075
2002 97.72 39.03 32.61 20430 9400 288 65 21.86 13.70 174.00 0.0008
2003 96.51 36.31 37.31 20450 9638 205 73 22.34 21.00 152.00 0.0006
2004 98.26 25.69 50.26 20810 11977 106 53 22.86 24.00 90.55 0.0008
2005 100.00 38.05 28.91 21620 13032 191 70 23.33 30.50 55.98 0.0005
2006 96.51 32.51 31.61 23490 11451 91 59 23.88 33.70 84.50 0.0060
2007 93.02 30.13 31.43 24740 9048 126 47 24.42 31.90 103.88 0.0014
2002 74.47 38.67 27.44 22.820 6769 310 49 7.61 22.10 154.20 0.0004
2003 71.48 32.63 37.25 22480 5930 290 48 13.26 24.50 135.00 0.0006
2004 85.00 25.51 38.46 23680 5462 222 48 12.00 28.70 57.40 0.0003
2005 91.77 28.32 24.96 23680 4949 246 47 12.64 26.50 118.38 0.0010
2006 91.00 28.33 25.58 23700 5327 160 42 13.12 28.00 186.49 0.0007
2007 90.22 27.81 25.12 24900 4686 113 37 13.78 30.70 126.58 0.0017




4 2002—2007

Cl CZ C3 C4 CS Cﬁ C7 CS CQ C]O Cl 1
2002 0.00 1.00 0.22 0.06 0.00 0.00 0.07 0.00 1.00 0.00 0.31
2003 0.15 0.61 0.50 0.00 0.32 0.38 0.00 1.00 0.48 0.62 0.54
2004 0.57 0.00 1.00 0.22 0.45 0.61 0.14 0.59 0.31 0.60 0.00
2005 1.00 0.39 0.00 0.33 0.57 0.80 0.35 0.45 0.15 1.00 0.50
2006 0.98 0.31 0.10 0.63 0.66 0.91 0.42 0.28 0.00 0.88 1.00
2007 0.97 0.12 0.54 1.00 1.00 1.00 1.00 0.18 0.07 0.74 0.85
2002 0.00 1.00 0.52 0.19 0.00 0.00 0.00 0.00 1.00 1.00 0.23
2003 0.12 0.64 0.59 0.00 0.29 0.39 0.00 1.00 0.32 0.36 0.26
2004 0.25 0.00 1.00 0.14 0.16 0.05 0.88 0.40 0.45 0.00 0.09
2005 0.81 0.26 0.04 0.18 0.62 0.99 0.75 0.38 0.32 0.38 0.00
2006 1.00 0.24 0.00 0.65 0.68 0.98 0.88 0.37 0.00 0.52 0.00
2007 0.79 0.24 0.58 1.00 1.00 1.00 1.00 0.03 0.19 0.96 1.00
2002 0.67 1.00 0.17 0.00 0.91 0.00 0.31 0.00 1.00 0.00 0.05
2003 0.50 0.80 0.39 0.00 0.85 0.42 0.00 0.19 0.64 0.19 0.02
2004 0.75 0.00 1.00 0.09 0.26 0.92 0.77 0.39 0.49 0.71 0.05
2005 1.00 0.93 0.00 0.28 0.00 0.49 0.12 0.57 0.16 1.00 0.00
2006 0.50 0.51 0.13 0.71 0.40 1.00 0.54 0.79 0.00 0.76 1.00
2007 0.00 0.33 0.12 1.00 1.00 0.82 1.00 1.00 0.09 0.59 0.16
2002 0.15 1.00 0.18 0.14 0.00 0.00 0.00 0.00 1.00 0.25 0.07
2003 0.00 0.54 0.91 0.00 0.40 0.10 0.08 0.92 0.72 0.40 0.21
2004 0.67 0.00 1.00 0.50 0.63 0.45 0.08 0.71 0.23 1.00 0.00
2005 1.00 0.21 0.00 0.50 0.87 0.32 0.17 0.82 0.49 0.53 0.50
2006 0.96 0.21 0.05 0.50 0.69 0.76 0.58 0.89 0.31 0.00 0.29
2007 0.92 0.17 0.01 1.00 1.00 1.00 1.00 1.00 0.00 0.46 1.00
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hy hy hs H
2002 0.198 0.022 0.345 0.200
2003 0.217 0.274 0.622 0.378
2004 0.371 0.462 0.357 0.392
” 2005 0.514 0.653 0.554 0.568
2006 0.621 0.754 0.587 0.647
2007 0.813 1.000 0.507 0.757
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H H H
2002 0.307 2 0.323 1 0.217 3
2003 0.310 3 0.368 1 0.314 2
2004 0.249 3 0.455 1 0.454 2
2005 0.451 2 0.446 3 0.575 1
2006 0.513 3 0.592 1 0.548 2
2007 0.784 1 0.763 3 0.782 2
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