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NH;-N and COD,, load in the inlet and outlet sections of the
Yangtze River in Three Gorge Reservoir Area

HUANG Yue', HUANG Zhilin', XIAO Wenfa', ZENG Lixiong', LI Hui’

(1. Key Laboratory of Forest Ecology and Environment of National Forestry and Grassland Administration, Research
Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China; 2. Three
Gorges Botanical Garden Management Office, Yichang 443005, Hubei, China)

Abstract: [Objective] This study aims to analyze the variation of pollution load in the inlet and outlet sections
of the Yangtze River in Three Gorges Reservoir (TGR) area and its relationship with the water level of TGR.
[Method] Based on the data of ammonia nitrogen (NH;-N) and potassium permanganate index (COD,,,) and
water flow in TGR area from 2013 to 2018 at the inlet section (Zhutuo, Chongqing) and the outlet section
(Nanjinguan, Yichang, Hubei) of the main stream of the Yangtze River, the pollution load and its relationship
with the water level of TGR were analyzed through density distribution curve and Mann-kendall trend method.
[Result] (1)The pollution load of NH;-N and COD)y, in the inlet section was significantly higher than that of
the outlet section, and the pollution load of the inlet and outlet sections was highly correlated (P<<0.01). The
pollution in TGR area mainly came from the inlet section and tributaries along the way. With the clarification of
the reservoir, pollutants decreased along the way. (2) The pollution load at the inlet and outlet sections was

negatively correlated with the fluctuation of water level of TGR(P<<0.01). (3) Mann-Kendall trend analysis
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showed that the annual load of NH;-N at the inlet section and that of CODy,, at the outlet section increased
significantly (P<<0.01). [Conclusion] The pollution load is the largest when TGR is at low water level, and is
the smallest when at high water level. When the water level is low, the reservoir has less water storage and the
water clarifying effect decreases. When the water level is high, the reservoir has a large water storage capacity
and a stable water environment, which helps to dilute pollutants. Water pollution control in TGR area and
upstream should not be ignored. [Ch, 6 fig. 4 tab. 33 ref.]

Key words: Three Gorges Reservoir; pollution load; NH;-N; CODyy,,; variation trend
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Figure 1 Daily pollutant loads of inlet and outlet and water level changes in the Three Gorges Reservoir from 2013 to 2018
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Table 1 Statistics of average daily pollutant loads of inlet and outlet in

the Three Gorges Reservoir at different water level periods
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Table 2 Correlation and differential analysis of daily pollutant loads of

inlet and outlet in the Three Gorges Reservoir at different

water level periods
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Figure 2 Probability density line of daily pollutant loads of inlet and outlet in the Three Gorges Reservoir at different water level periods
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Table 3 Differential analysis of daily pollutant loads of inlet in the Three Gorges Reservoir at different water level periods

AJEWTHNH;-N AJEWHICODyy,
7K 7K
FEKH SR ik FK kI ik 4]
FkM 162.55% 279.74* FEKHH 2 549.65* 3 140.67*
SFoKHA -162.55* 117.19% SEoKHA ~2549.65* 591.02*
ik A -279.74% -117.19% ik A -3 140.67* -591.02%
Ui *Fm 245 13 (P<0.05)
T4 AREKMHBAEENESEYBAGRGRERZAFEST
Table 4 Differential analysis of daily pollutant loads of outlet in the Three Gorges Reservoir at different water level periods
PR HTNH;-N KT I CODy,
pi i 7K
Fok SEAKI A7k FoKiH kI ik 3]
Fk 110.13* 162.45%* FK 1563.77* 2 194.07*
SEIKIH -110.13* 52.32% Tk —1563.77* 630.30*
A7k ~162.45% —52.32% 7k A —2 194.07* -630.30%

Ui *Fm 245 1 3 (P<0.05)
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Figure 3  Probability density line of daily pollutant loads of inlet in the Three Gorges Reservoir at different water level periods
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Figure 4 Probability density line of daily pollutant loads of outlet in the Three Gorges Reservoir at different water level periods
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Figure 6 Trend test curve of annual pollutant loads of inlet and outlet in the Three Gorges Reservoir from 2013 to 2018, by Mann-Kendall
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