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Tablel The statistics of the groundwater wells in the central Yunnan province
/ ! % / ! % / ! % / ! %
57058 89.61 169 0.27 6 446 10.12 63 673 9.23
53538 99.41 107 0.20 210 0.39 53 855 7.80
75678 99.64 45 0.06 228 0.30 75951 11.01
25594 97.91 32 0.12 513 1.96 26 139 3.79
169 867 99.75 94 0.06 326 0.19 170 287 24.67
246 836 91.99 24 0.01 21479 8.00 268 339 38.88
31667 99.29 5 0.02 221 0.69 31893 4.62
660 238 95.67 476 0.07 29423 4.26 690 137 100
2
Table2 The groundwater supply distribution in the central Yunnan province
/10'm? ! % /10'm? ! % /10'm? / % /10'm? / %
3093.84 65.25 1141.27 24.07 506.15 10.68 4741.25 21.76
1620.63 78.51 298.35 14.45 145.32 7.04 2 064.30 9.48
1915.07 87.96 139.05 6.39 123.11 5.65 2177.24 9.99
648.70 30.22 269.99 12.58 1227.73 57.20 2 146.43 9.85
2436.53 66.12 516.20 14.01 732.25 19.87 3684.98 16.92
2017.25 31.34 83.62 1.30 4335.99 67.36 6436.85 29.55
279.49 52.46 10.08 1.89 243.22 45.65 532.79 2.45
12011.50 55.14 2458.56 11.29 7313.78 33.57 21783.84 100
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Table3 The groundwater overdraft situation in the central

Yunnan province
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Table4 The classification assessment of the shallow groundwater

vulnerability in the central Yunnan province

( ) %
(O]
3.51 15.9 32.0 222 26.4
0.38 229 323 18.2 25.7
0.58 37.1 375 23.6 1.28
2.09 37.5 36.0 16.3 8.07
0.36 12.7 23.0 18.5 454
0.16 18.2 30.2 19.3 32.1

0.90 25.9 25.6 27.5 20.2

81
C ) , 49 «C )
, 63.9%,
60%
50%~60% ,
30%~50% ,
C )
30% 5
2
2.1
2015, 224
. 20
60 , i
.70 , 31.3%,154
, 69.7%; .62
, 27.7% 39 ,
17.4% ,123 , 54.9%;
,124 , 55.4%:73
, 32.6% ;34 ;
15.2%;3 , 1.3%,
139 61.0%, .5
124 /10°%km?,
( Y(GB/T51040-2014)
I 2-3
/ 10°%km?) , ;60 ,
2.2
224
21
) 119
20 , . .



82 37
5
Table5 The current groundwater monitoring wells in the prefectural districts of the states in Yunnan province
/ /
/ ry / /
/ + (10%km?)™!
139 77 3.89 19 48 0 14 48 91 42 12 85
15 8 0.98 2 5 0 2 4 11 4 2
17 9 1.45 3 5 0 3 5 12 5 8 4
17 11 0.56 2 5 2 1 5 12 5 7 5
20 10 0.53 5 5 0 5 7 13 5 0 15
16 9 0.41 3 5 1 2 1 15 1 10 5
0 0 0 0 0 0 0 0 0 0 0 0
224 124 1.24 34 73 27 70 154 62 39 123
6
Table6 The distribution of the monitoring wells in the groundwater function areas of the central Yunnana province
/ / / / / / / / / / / /
4 08 7 21 6 10 1 10 0 0 10 0 0 0
3 5 1 0 0 0 1 10 2 0 4 0 0 0
4 0 0 0 4 0 0 0 1 17 6 0 1 0
0 0 1 0 1 0 0 0 1 0 1 0 0 0
2 8 9 0 0 0 1 9 3 0 7 0 0 0
4 16 6 4 1 0 0 0 1 0 7 0 1 0
3 5 9 1 7 0 0 4 0 10 0 0 0
20 127 29 34 13 17 3 29 12 17 45 0 2 0
, 127 20 ,16 298.37x10*m’
34 29 . ¢ ) :
17 13 ,29 224 ,46 ,
3 17 12 38
, 0 2 ;
6 °
o 73 ,48
(GIN , , . ) .
,119 1505.90x10*m* 5 )
,20 1207.50x10"m?
, 15 248.48x10*m’
, 17 631.69%x10*m’ 3
17 100.16x10*m’ s

,20 516.46x10'm’
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Improvement and Statistical Performance of Fuzzy Weighted Optimum Curve-fitting Method
WANG Wenchuan', LEI Guanjun®, LIU Kuan'
(1. School of Water Conservancy,North China University of Water Resources and Electric Power, Zhengzhou 450045, China;
2.Water Resources Research Institute, IWHR, Beijing 100038, China)

Abstract: Hydrological sequence length is limited, so that frequency curve parameter estimate of sampling exists error which can
be effectively reducedby weighted optimum line method.Normograph length of weighted fuzzy optimization optimal line method is
limited, and the membership function is not on the base of the infinite sample. The fuzzy weighted optimization optimal line method
was improved by proposing half normal distribution of membership functions and using large sample statistical test method for ex-
tension of normograph. The ideal data, Monte Carlo random number and the practical sequence were used to test with umbiasedness and
efficiency as evaluation index by using the method of grading method and the percentage of statistic analysis for the evaluation.The result-
shows that the improved fuzzy weighted optimization optimal line has good statistical properties, high precision of optimum line. Andthe im-
proved method can promote the fuzzy weighted optimization optimal line method to be applied in practical engineering.

Key words: fuzzy weighting; value of B nomogram; membership function; statistical analysis
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Analysis of Groundwater Monitoring Station Network in Dianzhong Area

LI Yun, LI Baofen, YANG Qiuping

(Hydrology and W ater Resources Bureau of Y unnan Province, Kunming 650106, China)

Abstract: Dianzhong is the core economic area in Yunnan Province, and is also one of the biggest water demand areas. This paper
made analysis of the density, funiction and layout of the existing groundwater monitoring station network, and found out the
problems and put forward the rationalization suggestions according to the groundwater function zoning, condition of groundwater
development and utilization, status of groundwater overdraft, and vulnerability of shallow groundwater, so as to provide technical
basis for the regional groundwater monitoring station network planning.

Key words: groundwater; monitoring station network; analysis; Dianzhong Area



