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EVALUATION ON THE WATER ENVIRONMENT BEARING
CAPACITY IN NAIMAN QI, INNER MONGOLIA
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Abstract: The selection of water environment evaluation model index system and the determination of weight are the
keys to study the bearing capacity model. Based on five factors of groundwater vulnerability, water environmental
quality, water pollution, exploitation degree and the effect of polluted river on groundwater, the comprehensive
evaluation and exploitation potential of groundwater environment in the study area are analyzed, with AHP (analytic
hierarchy process) as the quantitative research method, adopting the expert grading method to determine each index
weight and judge the reliability and validity of the evaluation index system. According to the obtained assessment
scores, the division map of bearing capacity evaluation is drawn for the rational utilization of groundwater resources.
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Fig. 1 The hydrogeological map of Naiman Qi
1—& AP SE, B2 K 5 >30 mY(h+m) (very strong water yield
property with unit inflow more than 30 m¥(h+m)); 2—g& K58 , A7
7K 10~30 m¥(h+m) (strong water yield property with unit inflow of 10~
30 mY(hem)); 3—E/KPEHRE, ALK 5~10 m¥(hm) (medium
water yield property with unit inflow of 5-10 m¥(h+m)); 4—& /KPE55,
PRI K 1~5 m¥(h-m) (weak water yield property with unit inflow of
1-5 m¥(h*m)); 5—& KHEWRT, PANLFHKE<] mY(h-m) (very weak

water yield property with unit inflow less than 1 m¥(h+-m)); 6—3%k% %4
FBuK (bedrock fissure water); 7—/K3CHIETAZL (hydrogeologic boundary)
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Fig. 2 Evaluation index system of groundwater environment
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Table 1 Evaluation factor index system of groundwater

vulnerability
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Table 2 Grading standards of groundwater quality indexes

ECEN I Tk MWk NEK VE itk
F 1 1 1 2 2 GB/T 14848-93

Hg 0.000.05 0.00.05 0.00.1 0.00.1 0.00.1 GB/T 14848-93

Pb 0005 001 005 0.1 0.1 GB/T14848-93
Cd 0.0001 0.001 0.01 0.01 001 GB/T 14848-93
As 0.005 0.0l 005 0.05 0.05 GB/T 14848-93
SR 150 300 450 550 550 GB/T 14848-93

EER 300 500 1000 2000 2000 GB/T 14848-93

A mg/L.
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Fig. 3 Water environmental assessment maps of Naiman Qi
a— T KIEFI M X B (groundwater vulnerability division): 1—JfE55
PEMAR (BHETS HY) (very low), 2—RESSPEIEAIR (MEXEIS L) (slightly
low), 3—ME S5 PERIIR (R METS L) (low), 4—Mass PR & (RS S i5 4% )
(slightly high); b—Hs T /K ¥ 35 Bt & ¥ M 43 X B (groundwater
environmental quality assessment division): 1 Z(level-1), 2 K (level-2),
3 %(level-3), 4 Hi(level-4), 5 F(level-5); c—th N K RAREE 53X &
(exploitation degree division of groundwater): 1—JFF K &R % <80%
(exploitation coefficient less than 80% ); 2—JF % & % 80% ~90%

(‘exploitation coefficient of 80% -90% ); d—/K & 75 4t 73 X & (water
pollution division): 1—3F 75 4% (non-pollution), 2—4% & ¥5 4% (mild
pollution), 3—H {5 4¢ (medium pollution), 4— J& 5 Y¢ (heavy
pollution) ; e—¥5 4] 7K X 1 /K A2 M3 [X & (the effect of polluted
river on groundwater): 1—H1 75 4% (medium pollution), 2—F {5 4t

(heavy pollution)
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Fig. 4 Comprehensive evaluation on groundwater environmental
bearing capacity
1—R A ¥ 71 (great potential); 2—4 ¥ 71 (potential ); 3—0] 7K
(loadable) ; 4—i#k (overload)
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Table 3 Comprehensive evaluation on the bearing capacity
of groundwater environment
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