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Spatio-temporal distribution characteristics and mechanisms of chemical composition of shallow groundwater in
coastal area of Yangtze River Estuary / XU Changchang, WEN Yao, CHENG Si, GAO Xiaojiang ( Department of
Environmental Science and Engineering, Fudan University, Shanghai 200433 , China)

Abstract: In order to understand the chemical characteristics of shallow groundwater, using the coastal areas in Qidong
City, Jiangsu Province on the north of the Yangtze River Estuary, the Pudong New Area, Shanghai on the south of the
Yangtze River Estuary, and the eastern Chongming Island as the study areas, the spatio-temporal distribution characteristics
and formation mechanisms of chemical composition of shallow groundwater were investigated with mathematical and
statistical methods and hydrogeochemical analysis methods. The results show that the shallow groundwater in the coastal
area of the Yangtze River Estuary was hard water-hardest water and hard water during the wet and dry seasons,
respectively, and was mainly fresh water. The main cations were Na* and Ca’* , and HCO; was the anion with the highest
content. The contents of main chemical components in the wet season were higher than those in the dry season, and the
coefficient of spatial variation of each component in the wet season was larger than that in the dry season. Compared with
Pudong, the chemical types of shallow groundwater in Qidong and the eastern Chongming Island showed a more significant
seasonal change. The recharge of shallow groundwater mainly originated from atmospheric precipitation. The shallow
groundwater in the coastal areas on the north of the Yangtze River Estuary and in the eastern Chongming Island were mainly
affected by soil leaching, weathering and hydrolysis of rocks, cation exchange processes, and human activities, as well as
evaporation and concentration to a certain extent, with only a few sites affected by seawater mixing. The coastal area on the
south of the Yangtze River Estuary was mainly affected by weathering and hydrolysis of rocks and cation exchange processes
and not affected by seawater mixing, and the agricultural activities had little influence on the area.

Key words: shallow groundwater; hydrochemical characteristics; spatio-temporal distribution; influencing mechanism;

coastal area; Yangize River Estuary
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Table 1 Correlation matrix of hydrochemical parameters in shallow groundwater during wet season

SR p(IDS)  p(Na®) p(K*)  p(Ca®")  p(Mg*)  p(Cl7)  p(HCO;) p(SOi7)  p(NO;)
b 1 0.596 ** 0.474* 0.335 0.456 0.762 " 0.575* 0.331 0.663 ** 0.242
p(TDS) 1 0.872* 0.656™ -0.213 0.819 * 0.793 ** 0.818*  0.348 -0.150
p(Na*t) 1 0.807*  —0.428 0.783 ™ 0.957 ** 0.882*  0.280 -0.321
p(K*) 1 -0.323 0.625 ™ 0.791 * 0.700*  0.207 0.069
p(Ca’*) 1 -0.175 -0.320 -0.517*  0.576* 0.633*
p(Mg?*) 1 0.822* 0.707*  0.272 -0.078
p(Cl7) 1 0.754*  0.325 -0.263
p(HCO; ) 1 0.043 -0.400
p(S037) 1 0.392
p(NO;y ) 1
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Table 2 Water-soluble salts in surface soil and salinity
of shallow groundwater in eastern Chongming Island

EIRGED i oK | A ?&El&?ﬂi_]
Pe#hs/(g- kg™ ) WHE/(g-L7H)

1950 4 S1/C2 0.501 0.764

1960 4 S2/C3 0.542 1.190

1990 4E  S3/C4 1.156 2.940

4.2.5 AEXZFFH®W
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