42 2 Vol. 42 No. 2
2009 (169 ) NORTHWESTERN GEOLOGY 2009 (Sum 169)

: 1009-6248(2009)02-0116-10

X\ FSEE, R, TR, BERP, miwA, SR,
RET!, A

(1. 9 SR H FHRPT, % & % 710054; 2. KEkF, k& &% 710054;
3. AN AR KA KR B9t IR, R A SK PR R 021000)

2006 2007
12

coD

: P534.46 A

B B ?

( Markantonatos

1995) , ( , 2001)
( , 1999 ( , 2008)
, ( 1),
( , 2006)
( , 2001), , )
: , Y 2002
( , 2006) , 1 3¢/L :
, ; > 3¢/l ® 1974
( , 2005) ,
: 2009-01-07; : 2009-04-13
( : [2006] 007-07, 1212010634713)
(19799, ) . ,
: 710054, 438 ; 029-87821738; E-mail:

Irp1331@ sohu- com
@ , , 2005.
@ , , 2002



2 117
V (1)
0 2 4km i .
Q I—— Pt T S ,4i
. ,-—"! S.EZ%?;&M ’ " / (2)
O o W B O ¢ 7 ,
3 To# B e ¥4
100db & Qe i K \ /.’
3ot W F ’;/'
‘?"3"“[ bk 1o LFTE ! (3) ,
U e -
/.,.A N ffﬁf/ w0 FRe | ) )
! VT IRE 1 A s s
' ( , 2007)
20
1, 39 1
|
o 2
. (D,
b R 2
K (GB\T 14848-93) (
1
Fig. 1 The map of the sample distribution in Dali county
: (GB\T
4.3 9.5mg/L ( 14848-93) (2
2003) 35 s 1980 1989
: Y2000
( , 2003;
2004) s
? ? ’
( , 2002;
( > 1989) . 2007) 4 : (4).
’ (€) (P) ai,
(b}, j>1 ai ,
( , 2005) ,
’ ( , 1989) ai(ai B),
) N Sij (ai, b])
( , 1999) o) cc
0] . , 1989.



118 NORTH WESTERN GEOLOGY 2009
1 ( mg/L)
Tab. 1 The average density of exceed standard water chemistry component (mg/L)
I Mn Fe Cr CcOD Cl- S042- NOS3- NO2- F-
1 108.13 0.22 829.45 0.01 0. 04 0.15 0.48 10.91 100.16 19.86 0. 05 2.10
2 430.35 0.10 2632.13 1.09 0.33 0.14 0.67 687.16 853.72 17.92 0.01 1.28
3 84.00 0.24 897.30 0.02 0.47 0.22 0.58 7.27 87.30 6.52 0. 04 2.72
4 349.64 0.20 472.91 0.00 0.01 0.10 0.67 9.09 62.00 25.18 0.02 1.33
5 120.93  0.48 1214.63 0.01 0.01 0.24 0.48 54.54 133.54 58.01 0.02 3.52
6 739.56  0.74 3028.37 0.01 0.10 0.61 2.10  331.37 1419.14 38.36 4.10 1. 80
7 95. 80 0.53 1388.72 0.014 0. 44 0.12 2.96 120.17 142.88 64.50 7. 60 11. 80
8 2413.32 0.24 6341.75 0.01 0. 06 0.02 1.73  1813.51 2049.48 158.00 0.02 1.63
9 591.26 0.21 1344.98 0.22 0.90 0.01 0.48 322.27 367.82 7.84 0. 04 1.83
10 234.00 0.30 1256.00 0.56 10. 10 0.2 0.86 105.00 286.00 13.60 0.01 4.04
11 124.70 0.78 1181.80 0.02 0.57 0.12 3.92 131.09 249.07 3.45 10. 25 5.12
12 316.92  0.07 1168.48 0.02 0.17 0.01 0.67 218.15 213.49 69.28 0.01 2.54
13 363.28 0.20 673.00 0.02 0. 64 0.02 3.73  107.42 104.26 10.80 6. 00 1.70
14 1104.00 0.04 2640.49 0.00 0.13 0.03 0.68 492.15 970.40 139.30 0.03 0.04
15 278.98 0.02 367.79 0.04 0.07 0.01 1.53 5.46 75.30  47.90 0.17 0.38
16 671.03 0.02 975.57 0.23 0.38 0. 01 0.76  134.73 227.84 209.00 0.08 0.27
17 294.10 0.02 470.18 0.01 0.08 0.01 0.48 36.41 94.61 67.10 0.01 0. 46
18 570.47 0.02 769.93 0.16 0.28 0.01 0.67 103.78 184.39 70.00 0.08 0.85
19  626.00 0.21 1466.10 1.57 1. 60 0.00 2.11  233.00 437.00 0.22 1.08 0.30
20 344.58 0.04 1220.84 0.02 0.25 0.01 0.67 269.05 378.46 1.50 0.01 0. 67
, COD F- .+ (Fe)
(Cr%) COL ( ) (Mn) AAS ( )
2 (mg/L)
Tab.-2 The evaluation criterion of water quality (mg/L)
=150 =300 =450 =550 > 550
=0.1 =0.1 =0.2 =1.0 > 1.0
=300 =500 =1000 =2000 > 2000
(Mn) =0.05 =0.05 =0.1 =I1.0 > 1.0
(Fe) =0.1 =0.2 =0.3 =15 > 1.5
(Cro*) =0. 005 =0.01 =0.05 =0.1 > 0.1
=50 =150 =250 =350 > 350
=50 =150 =250 =350 > 350
=2.0 =5.0 =20 =30 > 30
=0. 001 =0.01 =0.02 =0.1 > 0.1
COD =1.0 =2.0 =3.0 =10 > 10
F- =1.0 =1.0 =I1.0 =2.0 > 2.0
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3
Tab.3 Calculation results of specdfic gravity
I Mn Fe Cr COD Cl- S042- NO3- NO,- F-
1 . 031 . 052 . 082 0. 002 . 006 0. 345 0.011 0. 005 0. 050 0. 130 0.114 0.171
2 . 059 . 011 . 125 0. 136 . 025 0. 154 0. 007 0.165 0.204 0. 057 0. 006 0. 050
3 . 021 . 049 . 076 0. 004 . 064 0.431 0.011 0.003 0. 037 0. 037 0.078 0. 190
4 . 126 . 060 . 059 0.001 . 002 0.283 0.019 0. 006 0. 039 0.209 0.058 0.137
5 . 021 . 069 .073 0.001 . 001 0.338 0. 006 0.016 0. 040 0.232 0.028 0.175
6 . 017 .014 . 023 0. 000 . 001 0. 109 0. 004 0.013 0. 055 0. 020 0.733 0.011
7 . 001 . 006 . 007 0. 000 . 004 0.013 0. 003 0. 003 0.004 0. 022 0. 887 0. 049
8 . 150 . 012 . 136 0. 001 . 002 0. 009 0. 008 0. 196 0.221 0.226 0.010 0. 029
9 . 138 . 041 . 109 0. 048 117 0.019 0. 009 0. 131 0. 150 0. 042 0.075 0.122
10 . 021 . 023 . 040 0. 047 . 515 0. 147 0. 006 0.017 0. 046 0. 029 0. 004 0. 106
11 . 001 . 007 . 005 0. 000 . 004 0.011 0.003 0.003 0. 005 0. 001 0.942 0.017
12 . 077 . 014 . 098 0. 002 . 023 0.014 0.013 0.093 0. 091 0. 389 0.010 0.177
13 . 007 . 003 . 005 0. 000 . 007 0. 004 0. 006 0. 004 0. 004 0. 005 0.947 0.010
14 . 131 . 004 . 108 0. 000 . 009 0. 029 0. 006 0.102 0.200 0. 380 0.028 0.001
15 . 082 . 005 . 037 0.011 .011 0.023 0.035 0.003 0.038 0.323 0.399 0.032
16 . 087 . 002 . 044 0. 027 . 027 0.010 0. 008 0. 030 0.051 0.621 0.083 0.010
17 L 112 . 006 . 062 0.003 .017 0.030 0.014 0. 024 0. 063 0.588 0. 030 0. 050
18 . 133 . 004 . 062 0.033 . 036 0.019 0.012 0. 042 0.075 0.377 0. 150 0. 057
19 . 046 .013 . 037 0. 104 . 065 0. 001 0.012 0. 030 0. 056 0. 000 0. 631 0. 006
20 . 139 .013 . 170 0. 006 . 056 0.032 0.021 0. 189 0.266 0.014 0.016 0.077
)
7.13 7.30, (GB\T (
14848-93) , 1989) =
7.2, ,
,
)
5
)
3
3.1

. 2005)
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Tab.4 The results of evaluation and synthetical decision mat rix
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(1) m , n , l 7z
A= (ai) m>=n, i
R= (rj) m>n, hi= = k/ZfUhfl]
’ s fy=ril 2.ri, k= Ulnny,  fi=0 ,  fy
rij= max— max {(],ij} Infij-: 0
7 J (3) ; wi=
( ) 2 m
max {aj} — aj i (0=w.=1, Zwl: 1)
rij= max {aij} - max {ai} m-— Lzhi
(2) “oom n 3.2
5
Tab.5 T he entropies and its weightsof each pollutant
1 Mn Fe Cr COD Cl- SO 42- NO3- NO,- -
0. 980 0.958 0.979 0.976 0.983 0.979 0.958 0. 981 0.974 0. 969 0.971 0. 980
0. 064 0.134 0. 066 0.077 0. 056 0. 067 0. 136 0. 061 0. 082 0. 099 0. 093 0. 065
5 , 0.56, ( , 2007)
, 0.061
0.064 0.065 0.066 , ,
, ®
pH Eh , pH
4 =7.15 8.3, ,
Fe ' ( , 1999)
COD ’
(Prakash Raj Kannel : @ ’
, 2008) ) 30% 50% ,
50% 70% , )
. Y, (., 1997)
(Cansu Filik Iscen ©)
2007) COD , )
, , lkg 1t
® 4.2 mg/L 0.16 mg/L ( s
HCO3N a _ , 2003) COD ; b.
@ . . 2007.
@ . , 1979.
® 1989.
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Assessment of Water Environment Quality and Pollution
Factors for Dali County

Liu Ruiping"?, ZHU Hua', KANG Ming—=hong’, JIAO Jian—gang’,

YANG Bing—chao', QIAO Gang', ZHAO A-ning', KE Haiding'
(1. Xi“an Institute of Geology and Mineral Resources, X i‘an, Shaanxi 710054, China:
2. Chang’an University, X i’an, Shaanxi 710054, China; 3. Hulunbuir Water Resources

Hydreg ower Surverving and Design Institute, Hulunbuir, Inner Mongolia, 021000 China)

Abstract: In order to evaluate the groundwater quality and pollution in Dali county, we carried out the field

survey and analysis of the water chemistry from 2006 to 2007. Based on the indexes for third—grade water

of the Nnational groundwater quality standard of China, we selected 12 hydro—chemical components which

exceed the standard to assess the groundwater environment quality using the fuzzy—grey evaluation model.

The result shows that the majority of water fall the

type. Further study indicates that the factors

affecting water quality are, from great to small, oxide of iron, chloride, total hardness, fluoride, total

dissolved solid, which are the source of bitter salt water. The high contents of oxide of iron, total

hardness, total dissolved solid, sulfate, halid are determined by geological condition and climate of Dali

county, while that of COD, nitrate, nitrite, manganese, and chrome pollutant are mainly caused by

human behaviors.

Key words: water quality; fuzzy—grey evaluation model; weighted entropy endow entropy model; pollution;

Dali



