38 2 2022

3

Vol. 38 No. 2 Water Resources Protection Mar. 2022

DOI; 10. 3880/j. issn. 1004 - 6933. 2022. 02. 023

1 1 1 2 2
b b b b
(1. s 102206 ; 2. s 067000)
, 9
Y N b b GDP\
. : ,COD NH,-N TP 3 5203.61/a.
505.71t/a.72.92t/a; 4 ,
. TV570. 55 A :1004 - 6933 (2022)02 - 0168 - 08

Calculation and initial allocation of water environmental capacity in Chengde section of Luanhe River / MEN
Baohui' , NIU Xiaoyun', LIU Canjun', CHEN Jing®, LIU Jingjing’ (1. College of Water Resources and Hydropower
Engineering , North China Electric Power University, Betjing 102206, China; 2. Chengde Ecology and Environment Bureau,
Chengde 067000, China)

Abstract; Taking Chengde section of Luanhe River as the research object, the water quality of 9 sections was evaluated by
single factor index method and grey correlation method. Then the control unit was divided according to the characteristics of
water function area, and the water environment capacity of the research section was calculated by one-dimensional model.
Finally, based on the principles of economy, environment and equity, the equal proportion allocation method was adopted to
initially allocate the water environment capacity of each administrative unit. GDP, regional area and population were
selected as the distribution indicators of Gini coefficient, and the distribution schemes were evaluated and optimized by
using the Gini coefficient under each indicator. The results show that the water quality of Chengde section of Luanhe River
is better, and the water environmental capacities of COD, ammonia nitrogen and total phosphorus are 5 203. 61 t/a,
505.71 t/a and 72.92 t/a, respectively. In the allocation of environmental capacity, the four allocation schemes meet the
requirements of relative fairness, and the scheme with large weight of environmental benefits is more reasonable than other
schemes.

Key words: single factor index method; grey correlation method; water environmental capacity; water function area; Gini

coefficient method; Chengde section of Luan River
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Fig.1 Water system distribution of Luanhe River
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Fig.2 Distribution of monitoring sections
of Chengde section of Luanhe River
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Table 1 Single factor index method evaluation results of sections in Chengde section of Luanhe River

2020 2 2020 5
1 CoD 0. 80 m cOD 0.72
il COD 0.70 I COD 0.87
v TP 1.20 1 TP 0.95
Y TP 0.80 I TP 0. 65
I NH,-N 0.65 m TP 0. 80
Il NH,-N 0.65 Il COD 0.57
I NH,-N 0. 56 Il TP 0. 80
() I NH,-N 0.52 I COD 0. 80
|| COoD 0.85 m TP 0.95
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Table 3 Calculation results of water environmental capacity of Chengde section of Luanhe River
/(t-a™l)
COD NH;-N TP
1 350. 34 39.23 4.65
2 367.51 48. 83 6.71
3 500. 40 77.89 6.50
4 628. 05 99. 03 9.10
5 1072.91 109. 68 17.53
6 1002. 63 47.35 13. 11
7 1281.77 83.70 15.32
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Table 5 Initial allocation table of COD, ammonia nitrogen, and total phosphorus capacity of each
calculation unit in Luanhe main stream of each scheme
CoD /(t-a™l) NH;-N /(t-a™l) TP /(t-a)
a b c d a b c d a b c d
1 563.57 579.55 637.99 627.48 54.80 56. 35 62.03 61.01 7.89 8. 12 8.94 8.79
2 924. 84 913. 15 907. 12 878. 08 89.92 88.79 88.20 85.38 12.95 12.79 12.70 12. 30
3 821. 84 819. 45 812.32 812.29 79.91 79. 68 78.98 78.98 11.51 11.48 11.38 11.38
4 581.97 608. 22 645. 60 686. 98 56.59 59. 14 62.77 66. 80 8. 15 8.52 9.04 9.62
5 973. 16 957.55 936. 29 910. 74 94. 62 93.1 91. 04 88.55 13.63 13. 41 13.11 12.76
6 665. 47 660. 18 637. 08 644. 31 64.70 64. 19 61.94 62. 65 9.32 9.25 8.92 9.02
7 674.32 667. 06 628.76 645. 28 65. 56 64. 86 61.13 62.74 9.44 9.34 8. 81 9.04
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Table 6 Gini coefficient of each index
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allocation of Chengde City
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