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Assessment of groundwater environment carrying capacity in Zhungeer County of Inner Mongolia
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Abstract: Groundw ater environment carrying capacity is an im portant component of the research in water environment carrying
capacity, and it can be used to characterize the harmonious degree between the economic development and regional water envit
ronment. In order to evaluate the groundw ater environment carrying capacity in Zhungeer County, we have adopted a welt
known method of analytic hierarchy process (AHP) to build up the index system, which consists of the natural indexes and so-
cial indexes. The indexes include the topographic slope, aquifer thickness of groundw ater, groundwater level, nature of unsatur
rated zone, hydraulic conductivity, population density, the per capita GDP, crops sown area, water consumption per 10000 yuan
GDP, and per capita groundw ater exploitation. AHP matrix method was used to determine the weight for each index. The re
sults showed that the numerical groundw ater environmental carrying capacity in Zhungeer County is between 0 308 3 and
0. 731 1 with an average value of 0 521 5, which belongs to the moderately weak degree. The evaluation results were consistent
with the hydrogeological conditions and socio economic development in the study area, which suggested that the study can pro-
vide a theoretical basis for the groundw ater resources management and groundw at er environment protection decisions in the fu
ture of the industrialization process in Zhungeer County.
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Fig. 1 Geographic location of the study area
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Fig.2 Hydrogeological map of Zhungeer County
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Tab.1 The status of water supply types
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Tab.2 Evaluation indexes system of groundwater

environment carrying capacity
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Tab.3 Scaling criteria of the judgment matrix
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Tab.4 The judgment matrix of A-B index weights
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5 B,-P
Tab.5 The judgment matrix of Bi-P index weights
Py P, P; Py Ps
Py 1 3 3 2 2
P, 1/3 1 1 1/3 1/3
P3 1/3 1 1 1/3 1/3
Py 1/2 3 3 1 1/3
Ps 1/2 3 3 3 1
6 B,-P
Tab.6 The judgment matrix of B>-P index weights
Pe Py Py Py Pio
Ps 1 2 3 2 3
Py 1/2 1 2 2 3
Py /3 1/2 1 1/3 2
Py 1/2 1/2 3 1 3
Py 1/3 1/3 172 1/3 1
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Tab.7 The average random consistency index RI values

M 1 2 3 4 5 6 7 8 9

RI' 0 0 058 09 112 1.26 1.36 1.41 1.45

A B RE BERE [ U S AE 8 W= (0. 249, 0. 751),
CR= 0, Jil% BAT 8k, BB, X T A [AE K 0. 249,
0. 751; B\-P HFFEHEAL B W= (0 3448, 0 0733, 0 0733,
0. 1859, 0 3227), FEBEM i KHRFAEM & Nux= 4 804, CI=
0. 0199, RI= 0 9, Ml CR= 0 022< O 1, 4 4 — 25 ik 2 5
K, Py & Ps AN T HBE By MALE A 0 3448.0 0733
0. 0733.0 1859.0 3227; B,-P HFEFFEN &: W= (0 3562,
0. 2489, 0. 1120, 0 2046, 0 0783), Aux = 5 1914, CI =
0. 0478, CR= 0 043< O 1, HiFE—F M L BK, Py 2 Pioff]
SEFHFE B, MIRCTE N 0 3562.0 2489.0 1120, 0 2046
0. 0783,

2 2
CI: ZCLBi X WB,‘ = 0 0408, R[: ZR[BL’ X WBi = 1 12,
i= 1

i=1 =
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CR= 0. 03 648< 0. 1, —ZMEwie EK. KW fate P &
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Tab.8 The weights of evaluation index es
itk IS B AE
P, Wi 0.0858
P, W, 0.0183
P3 W3 0.018 3
Py W4 0.046 3
Ps Ws 0.0803
P We 0.2675
P Wi 0.1869
Py Ws 0. 084 1
Py Wo 0.1137
Pio Wio 0. 098 8
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Tab.9 Evaluation results of groundwater

environment carrying capacity

£ X [f] X [R] T 5/ km?2 el (% )
AR IR <0.2 1195.72 15.71
7R 55 0.2~ 0.4 2719. 50 35.74
TR ) aE 0.4~ 0.6 791.52 10. 41
7RI D)5 0.6~ 0.8 1051.91 13.83
S WAk > 0.8 1.849. 47 24.31
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Fig. 3 Digribution map of groundw ater environment carrying capacity
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