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Water-—richness evaluation method of water-filled aquifer based on the
principle of information fusion with GIS: Water-richness index method

WU Qiang' FAN Zhendi'*> LIU Shou-giang" ZHANG Yao-wen' SUN Wen-jie'

(1. State Key Laboratory of Coal Resources and Safe Mining China University of Mining & Technology( Beijing) 100083 China; 2. China Coal Research In—
stitute Beijing 100013 China)

Abstract: In order to identify the distribution of the water—ichness in waterfilled mine aquifer the aquifers overlying
the No. 4 coal seam in Pingshuo No. 1 underground. Coal Mine was studied. After establishing the main controlling fac—
tors the GIS was used to establish the thematic map layers on the basis of making the best of geological data and col-
lecting the information of each main factorswand to stack the multi-source of geological information. Then the “weight”
coefficients of each main factors impacting the water—richness of aquifer were established using the noninear( such as
artificial neural networks etc. ) or linear( e. g. AHP Method etc. ) information fusion methods. According to the use of
GIS the evaluation model of the water—richness distribution was established. Then the water—richness index was calcu-
lated. Finally the distribution of the aquifer water—richness overlying the No. 4 coal seam was put forward and the wa-
ter—richness evaluation was accomplished.
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Hierarchy, structure model of water—richness of
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Fig. 2 Evaluation zoning of No. 4 roof aquifer watery
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2 B, ~C(i=1~2) 4 By ~C,(i=7~9)
Table 2 Judging matrix B, ~C,(i=1 ~2) Table 4 Judging matrix B, ~ C,(i=7 ~9)
B, c C, W B, c, Cy Cy w
C, 1 3 0.75 c, 1 1 1 0.333 33
c, 1/3 1 0.25 Cq 1 1 1 0.333 33
C
A =2 CL, =0 CR,, 9 1 1 1 0.333 33
Ay =3 Cly =0 CRy =0.
3 B, ~C,(i=3~6) ® ®
Table 3 Judging matrix B, ~ C,(i =3 ~6) A €I CR CR
B, C, C, Cs Cs W 0.1
Cs 1 4 3 2 0. 467 30 A
C, 1/4 1 12 1/3 0. 095 43 5.
Cs 1/3 2 1 172 0. 160 09
Cy 1/2 3 2 1 0.277 18
D Apae =4.030 98 CI,, =0.103 3 CR,, =0.011 48 <0. 1,
5
Table S Overall hierarchy arrangement
W, W, W, W, W, W, W, W, W,
1% 12.3 4.1 25.2 5.1 8.6 15:0 9.9 9.9 9.9
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