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Fig.3 Changes of surface water quality in Wuhan East Lake before and after rainfall
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Fig.4 Response of total phosphorus in surface water to total phosphorus in sediments of Wuhan East Lake
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Response of water quality of urban eutrophic lakes to rainfall .
a case study of Wuhan East Lake

Hu Shenghua', Li Xin?, Li Xiaohui*, Sun Zitong®, Zhou Hane’, Xiong Xiong®, Wu Chenxi®

(1. Wuhan Bridge Engineering Co.. Ltd., Wuhan 430071, China; 2. Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China; 3. Wuhan Hangfa Ruihua Ecological Technology Co., L.td., Wuhan 430063, China)

Abstract: Rainfall is an important way for lake nutrient input. In order to find out the characteristics of water quality
changes of urban lakes before and after rainfall, Wuhan East Lake, a typical urban eutrophic lake, was selected as the research
object. 27 sampling points were set up in the whole lake. Surface sediment samples were collected, and 11 water quality indica-
tors were monitored before and after rainfalls from September to October 2021. The status of nitrogen and phosphorus pollu-
tion in surface sediments and the characteristics of water quality changes in Wuhan East Lake before and after rainfall were i-
dentified. The causes of the differences in water quality before and after rainfall were analyzed by linear regression and principal
component analysis. The results showed that the average contents of total nitrogen and total phosphorus in the surface sedi-
ments of Wuhan East Lake were 4 065 mg/kg and 683 mg/kg, respectively, which were generally at a severe pollution level.
Compared with before rain, the turbidity, total phosphorus, dissolved total phosphorus and active phosphate in the surface wa-
ter increased significantly after rain(P <C0.05), and dissolved oxygen, pH and nitrate nitrogen decreased significantly (P <<
0.05), but there was no significant difference in total nitrogen and dissolved total nitrogen(P >>0.05). The increase of phos-
phorus in surface water after rainfall might be caused by non-point source pollutants carried by surface runoff and the release of
endogenous phosphorus in sediments caused by runoff. The reason for no significant change in total nitrogen content after rain
might be denitrification. At the same time, the organic pollutants carried by rainfall runoff aggravated the consumption of dis-
solved oxygen by microorganisms, and organic matter was decomposed into organic acids, which was also one of the important
reasons for the decrease of pH. In addition, rainfall could cause the decrease of light intensity, and the decrease of dissolved
oxygen and pH might be related to the inhibition of photosynthesis of phytoplankton.

Keywords: urban lake; East Lake; surface sediments; rainfall; water quality differences
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Tab. S1 Evaluation standard of sediment comprehensive pollution index
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Tab. S2  Pollution index of surface sediments in Wuhan East Lake

Bl SsrN Ssre FF
/M 0.53 3.87 3.45
SN 4.35 9.83 7.94
FHME 1.14 7.39 6.04
bR 22 0.71 1.61 1.22
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