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Evaluation of Water Environment Carrying Capacity in Southemn
Shaanxi Province Based on Vector Norm Method

LAI Xue-hui', WANG Xiae-wen', XU Jiefeng', ZHOU Yuarli
(Department of Environment Science, Northwest University, Xi an, Shaanxi 710127, China)

Abstract: T his study is based on the concept of water environment carrying capacity and is combined with the
current water environmental situation. T hrough the establishment of evaluation index system and the appl+
cation of vector norm method, the evaluation of water environmental carrying capacity in Southern Shaanxi
Provine from 2000 to 2007 are made. Results show that the change of water environmental carrying capacity
has a fluctuated tendency, but becomes more and more gently. A ccording to the specific circumstances of it,
some countermeasures are proposed: strengthening regional water conservation and protecting water sources,
revising industrial distribution, speeding up the construction of sewage treatment facilities, increasing smalk
scale water conservancy project construction, and establishing water resource compensation mechanism.

Keywords: water environment carrying capacity; vector norm method; southern Shaanxi Province

. ( »,
: 2020 a7
> , 43% ,
3 : 7.00% 10* km?, ,
34. 2% 3.15% 10 m’, t
4.45%10° m®  70.7% , ,
[24]
:2009-06-21 :2009-08-10
. « i « 7 (50678147)
(1984—), ( ), s s E-m ail: laixu ehui007@ 163. com
(1958—), ( ) s , s E-mail:

wxw8633@ 163. com



57

1 7RIAEE A& I [ EAE VA

1.1

[59]
1.2
[10] ’
(
) ( )
[11] 1 n
? m n
m , m E;
(j: 19 27 R m)7 Ej n
, wi(i= 1,2, ..
n), Ei= (Ey, Ey, -, Ey) s
| Ejl = [:Zl(ley)zjé ()
, Ei= Ei/_:z;lEi
1.3
. ( D:
/ GDP GDP
COD

1
/ (+)
(GDP)/
(/) (+)
GDP /
(mg/ ) (_)
/
(/) (=)
COD
/ (kg/ ) (=)
! % (+)
/% (+)
/
(¢ ) (=)
(+) (=)
1 2 5 3 2 3 3 27
/2 1 1/2 1/3 1/3 1/3 13 1/2
175 2 1 1 172 1/2 1/2 1/3
A 173 3 1 1 172 1/2 1/2 1/3
ly2 3 02 2 1 2 12 2
/3 3 2 2 12 1 2 2
173 3 2 2 2 1/2 1 2
L1/2 2 3 3 /72 1/2 1/2 1.
1.4
, ( aij 2)
2 a;
ai]'
1 Yi ¥
3 Yi ¥
5 Yio ¥
7 Yio Yi
9 YiooYi
2,4,6,8 i ¥
Yi Yi
,eo= (1/n, 1/
n, -, l/n)T,eZ-: Aer1,|etl Aer-1  n
ee= e/l el, k= 1,2, ... ek s
e, e= (a1, az, - an) wi=
ai, , 8. 662 9,
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GDP
ST AL
2 PENEE R 50T
COD )
2.1 GDP
2000 —2007 2.2
4 . Ei= (B, Ey s Ey) Ei=E;j/ ZE;
4 ) 5
3
GDP
GDP COD
0.2639  0.0508  0.063 1 0.0730 0.148 8 0.143 6 0.1444  0.1123
4 2000—2007
GDP
GDP
/ coD / / /
(/) .
/m’ (t/ (kg/ ) % % (/¢ +d)
2000 553.84 2608.2 21.41 123.5 64. 85 54.0 0 181.9
2001 520.22 2816.7 2.19 111.6 74. 42 55.9 0 177.0
2002 516.13 3170.3 20.84 94.5 40. 38 58. 8 0 160. 4
2003  488.93 3714.2 19.52 74.4 27. 00 49. 8 0 154.7
2004 491.38 4012.8 17.15 54.5 18. 19 60. 0 6.7 151.6
2005 581.37 4815.7 12.85 46.5 15. 38 56. 4 3.8 145.7
2006 480.86 5434.7 13.89 4.2 14. 55 64.3 52.9 182.9
2007 458.44 5971.6 12.99 46.7 16. 76 68.3 69.2 162.0
: 4 2000—2007%, ;
(GDP) 2000
5 2000 —2007
GDP
GDP coD
2000 0.1354  0.080 1 0.1520 0.207 2 0.238 8 0.1155 0 0.138 2
2000 0.1272  0.086 5 0.157 6 0.1873 0.274 1 0.1196 0 0.134 5
2002 0.1262  0.097 4 0.1480 0. 158 6 0.148 7 0.1258 0 0.1219
2003 0.1195  0.114 1 0.138 6 0.1249 0.099 4 0.106 5 0 0.117 5
2004 0.1201  0.1233 0.1218 0.0915 0.067 0 0.128 3 0.0415  0.1152
2005 0.1421  0.148 0 0.091 2 0.078 0 0.056 6 0.1206  0.2030  0.110 7
2006 0.1175  0.167 0 0.098 6 0. 0742 0.053 6 0.1375 0.3274  0.1390
2007 0.1121  0.183 5 0.092 2 0. 078 4 0.0617 0.146 1 0.4282  0.123 1
2.3
(1) , 2000 —2007
’ 0. 042~ 0.074
, 2000—2007
6 b
6 2000 —2007 CoD
2000 0.058 2004 0.042 6
2001 0.060 2005 0.054
2002 0.049 2006 0.064 2000—2007
2003 0.043 2007 0.074 ( )



2000 —2004 : , .
. 2004 ,
GDP , ; )
. 2004 - 2005 ,
GDP
) , GDP 3.3
COD , 2004
, 6. 7%,
: , ,2007 69. 2%,
, \ , , , COD
, 3.4
Jete o ( »
3 XS , 2010 3.26x10° m’,
3.1 2.38%x 10" m’, 8.82x 10°
Hl3 N
’ 3.5
3.2 ’

, (T 4% 78M)
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1
/ / / / / /
(m3* hm~?2) (m** hm~?) (kg hm~?) % % (kg m?)
2424 3 849 4775 167.07 30. 85 1.24
3771 5258 3116 74.24 5.55 0.59
3411 4 850 2 736 53. 02 12. 87 0.56
4040 5 567 1 788 — — 0.32
2 5.6 C
/ / / (3) ;
( ~hw®( -bho?( - b 1.2 kg/m’, 1: 2.03,
9890 20055 10165 1: 2.03
10 092 13087 2995 1: 1.30
10038 11491 1453 10 1. 14 [ |
10133 7510 2623 1: 0.7 [q] 7 , ,
[J]. ,2002, 18(2) : 347
351.
N [2] . [J]-
3 4k , 1994, 14(1): 83-85.
(1) 3 SRR
[J]. ,2008(3): 17-18.
) 67.35%, [4] 7 7 ’
35.44%, 5.1%, (1. ,2008,36( 19): 8184-818.
[5] ) ) .
(2) 0—25 cm [1]. , 2009,
: > > > , 20( 1) : 50-54.
(L% 59 M)
[ ] [ 6] ) ) s
[1] , (1. ,1995, 21(3): 363369
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