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Abstract; In order to study the implementation performance of the total water pollution reduction
measures in the Qinghe River Basin, the performance evaluation of the total water pollutant
reduction in this basin’s wet season,normal season and dry season was carried out by the set pair
analysis ( SPA ). A performance evaluation index system including the environmental status,
operation status and management status of Qinghe River Basin was constructed. According to the
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evaluation results of the three water periods, the performance level in the wet season is the highest,

and the performance level in the dry season is the lowest. However, the overall level of the three

water periods is basically the same, and the overall trend is on the rise. This shows that after a

series of measures such as the three major emission reductions, the control of point source pollution

in industry and life has great results, but the control of non-point source pollution such as livestock

and poultry breeding is still relatively weak. River managers need to rectify livestock and poultry

breeding projects and control livestock and poultry breeding. The discharge of pollutants should

also increase the control of ammonia nitrogen pollutant emissions.

Key words: total discharge reduction; performance evaluation;set pair analysis ( SPA ) ; different

water periods
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Fig. 1 Evaluation index system of total emission
reduction performance in Qinghe River Basin
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Table 1 The index weight results of the different

water periods

[iDPE'S Cl 2 C3 Cc4 cs 6

Fk 0.0824 0.0511 0.0634 0.044 1 0.0639 0.041 9
K 0.0651 0.0759 0.0541 0.0413 0.0460 0.057 3

SEAKIH 0.0489 0.0544 0.0802 0.0423 0.0850 0.034 9

[iDPE'S Cc7 Cc8 © Cl10 Cl1 C12

Fk 00441 0.0287 0.0836 0.0733 0.0525 0.052 5
Ak 0.0385 0.0401 0.067 8 0.0556 0.1119 0.053 4

K 0.059 1 0.0338 0.0624 0.0783 0.050 3 0.069 5

B ClI3 Cl4 Ci5 Cl6 C17 Ci18

Fkl 00406 0.0511 0.0421 0.042 0.0463 0.0897
FKHH 0.0421 0.0453 0.0407 0.0490.0630 0.0570

Sk 0.0384 0.0510 0.0434 0.04750.0455 0.075 1
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Table 2 The performance evaluation grade standard of total water pollutant emission reduction

TR —2 Y =% WES Bt/
cl 7.5,10 6,7.5 5,6 3,5 0,3
) 0,2 2.4 4,6 6,10 10,15
c3 0,15 0,15 15,20 20,30 30,40
c4 0,3 0,3 3.4 4,6 6,10
cs 0,0.15 0.15,0.5 0.5,1 1,1.5 1.5,2
c6 0,0.002 0,0.002 0. 002,0. 005 0. 005,0. 01 0.01,0. 1
c7 0,0.05 0,0.05 0,0.05 0.05,0.5 0.5,1
cs 35,35.5 35.5,36 36,36.5 36.5,37 37,37.5
9 50,70 35,50 30,35 20,30 10,20
Cl10 0,70 70,140 140,210 210,280 280,350
cl1 0,1 000 1000, 000 2.000,3 500 3/500,5 000 5000,6 500
c12 400,550 300,400 250,300 100,250 50,100
c13 600,750 450,600 300,450 100,300 0,100
cl4 80,100 60,80 40,60 20,40 0,20
Cl5 8,10 6.8 4.6 2.4 0,2
Cl16 12,20 9,12 6,9 3.6 0,3
c17 1 200,1 500 900,1 200 600,900 300,600 0,300
C18 32,50 24,32 16,24 8,16 0,8
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Table 3 The connection degree between the wet

period of each year and different evaluation grades

% 5 =g W HY R
2005 -0.590 -0.590 -0.417 0.047 -0.070 P
2006 -0.823 -0.658 -0.394 0.078  0.228 H%
2007 -0.766 -0.796 -0.735 -0.000  0.419 FZ

2008 -0.539 0.098 -0.031 -0.329 -0.586 —Z%
2009 -0.156 -0.504 -0.498 -0.248 -0.367 —%
2010 -0.158 -0.284 -0.255 -0.282 -0.517 —%

R4 SRS S A5 90 YK AR

Table 4 The connection degree between the normal
water period of each year and different
evaluation grades

Ty % % =% W& W 48R
2005 -0.878 -0.872 -0.713 0.238 0.465 T4
2006 -0.822 -0.641 -0.390 0.19 0.226 T
2007 -0.861 -0.857 -0.616 0.156 0.39 Tk
2008 -0.897 -0.526 -0.160 0.048 0.013  Pugy
2009 -0.571 -0.546 -0.204 -0.144 -0.279 %%
2010 -0.39 -0.277 -0.181 -0.264 -0.437 =

RS BAERI S & PN S5 98] 16 R B
Table 5 The connection degree between the low
water period of each year and different

evaluation grades

Ffy % &% =% WK LF 4

2005 -0.809 -0.846 -0.667 -0.045 0.498 HZK
2006 -0.893 -0.776 -0.42  0.002 0.33¢ HZ
2007 -0.791 -0.584 -0.449 -0.170 0.213 FHZ
2008 -0.889 -0.788 —0.447 0.018 0.256 FHZ
2009 -0.889 -0.555 0.019  0.010 -0.063 =%
2010 -0.758 -0.233 0.186 -0.074 -0.438 =%
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Fig.2 SPA evaluation results in different water

periods
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