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Effects of acid deposition on the hydrochemistry of Jinyunshan Lake

WANG Jia, ZHANG Liuyi, WANG Chunbo, XIA Lilin, HUANG Chengtao, LI Tingzhen"

Chongqing Key Laboratory of Water Environment Evolution and Pollution Control in Three Gorges Reservoir, Chongqing Three
Gorges University, Chongqing 404000, China

Abstract: Background, aim, and scope Acid deposition is an environmental problem caused by acid-causing
precursors such as SO, and NO, emitted into the atmosphere by manmade or natural activities and then
deposited on the surface. It has a critical impact on ecosystems, such as soil and water acidification, changes in
the ecosystem’s structure, and reduced productivity. In this study, we clarify the effects of acid deposition on
water acidification and hydrochemistry to provide a scientific basis for the management of aquatic ecosystems.
Materials and methods Using the monitoring data of EANET in Jinyunshan (JYS) and Chongqing (2001—2020),
the temporal changes of acid deposition and water chemistry were investigated, and the effects of acid deposition
on the chemical characteristics of lake water were analyzed using the MK mutation test method in combination
with the Spearman correlation analysis. Results It shows that the pH value of precipitation fluctuated between
3.94 and 5.15, with an average of 4.41. The acidification of precipitation in JYS is critical. The pH value of JYS

lake water varied from 5.25 to 7.50, with an average of 5.86, which is weakly acidic. The pH value of lake water

2022-07-06; 2022-09-27; 2022-10-18
Received Date: 2022-07-06; Accepted Date: 2022-09-27; Online first: 2022-10-18
KJQN202101201
Foundation Item: Youth Project of Science and Technology Research Program of Chongqing Education Commission of China
(KJQN202101201)
E-mail zhangliuyi@sanxiau.edu.cn E-mail litingzhen@163.com

Corresponding Author: ZHANG Liuyi, E-mail: zhangliuyi@sanxiau.edu.cn; LI Tingzhen, E-mail: litingzhen@163.com

TR, SoN— , AR, % . 2023, BRULHEATAR 2K L2 BRI [T]. ALEREFESEAR , 14(Q2): 242-252.
Citation: Wang J, Zhang L Y, Wang C B, et al. 2023. Effects of acid deposition on the hydrochemistry of Jinyunshan Lake [J]. Journal of Earth

Environment, 14(2): 242—-252.



£ S OIS = 1LK AL 5

was significantly correlated with the pH value of precipitation (»=0.56, P<<0.01). The sulfur deposition flux
was between 10.86 kg-hm *-a ' and 53.92 kg-hm >+ a ', with an average of 32.85 kg-hm-a™'; the dissolved
inorganic nitrogen (DIN) sedimentation amount was between 15.08 kg-hm *-a ' and 30.16 kg-hm *-a ', with an
average of 22.55 kg-hm *-a '. Discussion The pH of precipitation showed a “five-year change” characteristic,
indicating that the five-year regulation plan implemented by the state has achieved significant results; the acidity
of precipitation was affected by atmospheric SO, emissions. While the acidity of precipitation in JYS has been

improved and stabilized, it is still strong. The high concentration of SO;~ and the lack of a way to neutralize it are
the main reasons for the acid deposition in JY'S. The correlation and time trend of precipitation pH with lake water
pH showed that acid deposition plays a critical role in lake water acidification, and there is a lagging effect of lake
SO;” and NHj concentrations on atmospheric SO;~ and NH deposition. The concentration of SO;~ in the lake
water and the weak neutralization effect of Ca” and Mg on acid-causing ions are the causes of why the acidity
of JYS lake water was higher than that of other watersheds. The deposition type of JYS changed from sulfur
deposition to sulfur-nitrogen mixed deposition. Conclusions Acid deposition has a significant impact on water
acidification. Thus, it is very important to achieve a synergistic control of nitrogen and sulfur. Recommendations

and perspectives This study shows the implications of acid deposition on aquatic ecosystems, and atmospheric

deposition factors must be considered for the treatment of acidified water bodies.

Key words: acid rain; MK test; atmospheric deposition; lake water chemistry
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Overview of the study area
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Tab. 2 Correlation analysis between lake water ion
concentration and precipitation ion flux
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Precipitation SO}
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FANO, 3o qazer —om -
Precipitation NO;
JKNH;
F.%K. L. 023* 0.33%* 0.02 =
Precipitation NH,
Fiok pH {8 = = 0.56%*
Precipitation pH ’
**. P<0.01; *: P<<0.05,
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EZADIN
501 —a— NO3-N
—e— NH}-N
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30+
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Deposition fluxes/(kg-hm=2-a"1)
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JYS from 2001 to 2020

Fig. 5
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