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Abstract

Scientific understanding and appropriate analysis of the change of water pollution carrying capacity are
very important to promote pollution reduction and the red line management of water function area. In
this paper, taking the Jushui River as the research object, considering the influence of the water level
change of the Yangtze River, a one-dimensional hydrodynamic model of the lower reaches of the Jushui
River is constructed. Combined with the relevant specifications and literature, COD and NH3-N are selected
as the pollutant control indicators, and the one-dimensional model of the river is used to calculate the pol-
lutant carrying capacity of each water functional area in Xinzhou District of Jushui River. On this basis, the
changes in pollutant carrying capacity of each functional area under the influence of Three Gorges Reser-
voir regulation and storage are quantified. The results show that the Three Gorges Reservoir impoundment
has different degrees of influence on each water function area, and the pollutant holding capacity of the
upper reserved area is not affected. When the guarantee rate is 75% and 50%, the pollutant holding capac-
ity of the development and utilization area and the lower reserved area increases after impoundment
compared with that before impoundment. When the guarantee rate is 90%, the pollutant holding capac-
ity of the development and utilization area and the lower reserved area decreases after impoundment
compared with that before impoundment. The influence on the pollutant holding capacity of the water
function area is greater in the area closed to the downstream outlet.
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Figure 1. Location diagram of Jushui watershed
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Figure 2. Diagram of the water level calibration and verification results of the study river section
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Figure 3. Diagram of the average flow velocity of each water function area section
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Figure 4. Pollutant carrying capacity diagram of each water function area
4. BIKINREX iS5 RESIE
5. &g

1) AWFFERI T 287K 1 Be—4EK s B, B, AR RAEZR N K T RE X A id A4k, JFHR I /K B ah s
RE ISR T B 1 28 KR BRI X % K D RE X i e ). ARAEANTT RE I IO SR v 0, &K IIRE X3 —
SEINISRE ST 405 RE T A DR UE 2R (W T FRAES,  ELK DD DXEE B8 Ui H BRI X 49975 BE 7 B sE ok .

2) ZIRK PR B KO oK THRE X QN5 BE ST R EAN R, b BAOR B X FEARAZ R, JT AR X BT 2 S A
PR, FERORBE X BTS2 SN/ . 287K BOHTIN X % /K T RE X (9475 i) SR T A BUK & 564, Rk IR
PRGNS KR
EEWHE

[ 5K SRR 3 42(51509273); Hh R RO K 27 v e iR S ARl 4% 3 L T % 42 %2 B(CZY 20032)

&E 3k

[1] DARIIL, J.,, LODHA, P. and TYAGI, S. Assimilative capacity and water quality modeling of rivers: a review. AQUA Water

DOI: 10.12677/jwrr.2023.125049 447 TK YR 5T


https://doi.org/10.12677/jwrr.2023.125049

KA R R SR K T RE X 9895 e 0 THSEE 7T

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

Infrastructure, Ecosystems and Society, 2022, 71(10): 1127-1147. https://doi.org/10.2166/aqua.2022.063

MA, Q., PANG, Y. and MU, R. Water environmental capacity calculation based on control of contamination zone for water
environment functional zones in Jiangsu Section of Yangtze River, China. Water, 2021, 13(5): 587.
https://doi.org/10.3390/w13050587

DENG, L., YIN, J., TIAN, J.,, et al. Comprehensive evaluation of water resources carrying capacity in the Han River basin.
Water, 2021, 13(3): 249. https://doi.org/10.3390/w13030249

CHEN, Q., ZHU, M., ZHANG, C., et al. The driving effect of spatial-temporal difference of water resources carrying capacity
in the Yellow River basin. Journal of Cleaner Production, 2023, 388: 135709. https://doi.org/10.1016/j.jclepro.2022.135709

. T — 4K R K TIN5 A HSE). R SRR, 2017, 30(11): 257-259+63.
MIN Min. Calculation of pollution holding capacity of Huangshui main stream based on one-dimensional water quality model.
China Energy and Environmental Protection, 2017, 39(11): 257-259+63. (in Chinese)

Mz MIKE1 ERAE G M7 DX 9975 e v S IO B[], #RTK AR e B2 540, 2014, 26(1): 13-18.
LIN Jin. Application of MIKE11 model in calculation of pollution holding capacity of Taizhou urban river network. Journal of
Zhejiang University of Water Resources and Electric Power, 2014, 26(1): 13-18. (in Chinese)

Peisles, SRR, SRR vS R A S ARSI R AR IE)]. NIRERIL, 2016, 37(8): 82-86.
TAO Shuyun, WANG Guilin. Establishment of pollution model and ecological restoration measures in Rose River. Pearl River,
2016, 37(8): 82-86. (in Chinese)

LL Y. X., QIU, R. Z., YANG, Z. F., et al. Parameter determination to calculate water environmental capacity in Zhangweinan
canal sub-basin in China. Journal of Environmental Sciences, 2010, 22(6): 904-907.
https://doi.org/10.1016/S1001-0742(09)60196-0

KBS s EI X A KRR IR ER G VPN B = B 5 VIR Bk & 40 [D]: [l L2200 3], FIst: WK, 2005.
LIU Zhiwen. Comprehensive assessment of water resources and reduction of major pollutants in the water basin of Xinzhou
District, Wuhan. Master’s Thesis, Nanjing: Hohai University, 2005. (in Chinese)

XUFR, XIS, #Rigs. BT MIKE11 B2 o} B0t K Dy R X 475 88 0 7774 13]. ZARIb7KFIZK L, 2009, 27(8): 69-70+72.
LIU Wei, LIU Hongchao and XU Haiyan. Calculation of sewage holding capacity of river water functional area based on
MIKE11 model. Water Resources & Hydropower of Northeast China, 2009, 27(8): 69-70+72. (in Chinese)

EEL. KEGGEE 1T &S EI 0 SHE ], WLTEAKRIERLE, 2007(2): 55-57.
WANG Yanhong. Analysis and determination of various parameters in the calculation of water pollution holding capacity.
Shanxi Hydrotechnics, 2007(2): 55-57. (in Chinese)

WALHIAK BEIR RS R, /KIS aNT5 B8 D0 SRR (2], P A B HERT [ [ 5 o B R Bk s Ry, b B R v
5143, 2010: 24.

Yangtze River Basin Water Resources Protection Bureau. Regulations for calculating the pollution holding capacity of water
areas. General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China, Standar-
dization Administration of China. 2010: 24. (in Chinese)

HE, JHGE, SR, DUT T B BOKIIRE X OT5 RE /1 /0 i 5[0]. BRIGZKA, 2021(9): 123-125.

CAO Miaomiao, XIA Huanqing and CHAI Juan. Analysis and calculation of pollution holding capacity in Yangxian section of
the main stream of the Han River. Shaanxi Water Resources, 2021(9): 123-125. (in Chinese)

SO ZEK BRI TR V5 G A7 ais KRB 25 B 58 [D]: [ A A0ig 5], sl R R
WEN Qi. Study on pollution load and water environment capacity of river inflow in Macheng section of Jushui. Master’s The-
sis, Wuhan: Huazhong University of Science and Technology. (in Chinese)

W, BT, B KINREX KIS A8 M BRI HES S B i —— DB KT BT B[] KRR S &5, 2012,
18(3): 29-32.

XIE Fei, HOU Xin and LI Renzong. Analysis of pollutant holding capacity and total restricted pollutant discharge in water func-
tion zone: A case study of Fengjie County, Chongqing Municipality. Water Conservancy Science and Technology and Economy,
2012, 18(3): 29-32. (in Chinese)

IR K BOK ZEs A]. /K B ARG BRIEA M. Ab5T: /KFIZK B H AL, 1996.

Department of Water Resources, Ministry of Water Resources. Fundamentals of water resources conservation and management.
Beijing: China Water Power Press, 1996. (in Chinese)

Wil WRIERE, Wil 25K TURUKIDBEX A5 RE ISR AL[T]. KHERE, 2019(9): 62-66+73.

YU Ting, CHEN Xiaoqun and MIAO Teng. Study on calculation of pollution holding capacity in functional area of Jushui
River mainstream. Water Saving Irrigation, 2019(9): 62-66+73. (in Chinese)

KRR, BT K IDREIX 9895 HE JIRZ S5 70 Hr (7], TR UK, 2022, 44(6): 102-103+308.

LIU Kang. Accounting and analysis of pollution holding capacity in water function area of Yingde City. Ground Water, 2022,
44(6): 102-103+308. (in Chinese)

DOI: 10.12677/jwrr.2023.125049 448 KBTI


https://doi.org/10.12677/jwrr.2023.125049
https://doi.org/10.2166/aqua.2022.063
https://doi.org/10.3390/w13050587
https://doi.org/10.3390/w13030249
https://doi.org/10.1016/j.jclepro.2022.135709
https://doi.org/10.1016/S1001-0742(09)60196-0

	长江中游典型支流水功能区纳污能力计算研究
	——以举水流域新洲区为例
	摘  要
	关键词
	Study on the Calculation of Pollutant Carrying Capacity of Water Functional Areas in Typical Tributaries of the Middle Yangtze River
	—Taking Xinzhou District of Jushui River Basin as an Example
	Abstract
	Keywords
	1. 引言
	2. 研究区概况
	3. 研究方法
	3.1. 水动力模型
	3.2. 水域纳污能力数学模型

	4. 纳污能力的计算
	4.1. 水动力模型的率定和验证
	4.2. 纳污能力相关参数的确定
	4.2.1. 断面设计流量和平均流速
	4.2.2. 污染物的背景浓度
	4.2.3. 水质目标浓度值
	4.2.4. 污染物综合衰减系数
	4.2.5. 排污口的位置及污水流量

	4.3. 纳污能力计算结果

	5. 结论
	基金项目
	参考文献

