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Fig. 1 The study area and the distribution of surface water sampling sites
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Tab. 1 Summary statistics of surface water physicochemical parameters in the study area

ReFE iR B3/ oK)/ pNa")/ pCa)/ pMg™" )/ p(HCO; )/ (SO )/ p(ClT)/  o(NO, )/
B SRt pH (pseem D) (mg+ L) (mg+L ") (mg+L ™" (mg*L ") (mg+L ") (mg+L ") (mg+L ") (mg+L"
M 8.43 485. 4 5.91 36. 87 45. 97 12. 34 129. 70 68. 68 30.19 5.47
4 H fKRfE 9.16 1310.0 27.01 176. 40 90. 13 24. 77 189. 10 282. 92 141. 83 23.71
F/MA 7.82 179. 3 0. 62 2. 00 17. 61 4. 67 54. 90 6.22 0.62 0. 87
FHIE 812 364. 8 3. 65 17.57 45.03 8.79 122. 34 37. 44 16. 44 2.12
TH ®mKRME 9.34 776. 1 20. 39 112.00 68.51 14. 22 183. 00 102. 30 93. 22 7.20
F/AME 7.69 185. 6 0. 60 1.67 28.08 3. 64 61.00 9.42 1.79 0. 05
SEHME 8. 26 449. 3 3.43 11. 43 38. 80 23.57 152. 60 52. 24 20. 26 8. 07
12 H &mKME 8.92 920. 8 14.22 20. 93 73. 20 73.50 237. 90 165. 30 76. 55 20. 19
/ME 7.96 135.6 0. 65 4. 48 19. 15 2. 34 103. 70 8.71 2.02 3.19
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Fig.2 Piper diagrams showing major ion composition of surface water in the study area for different months
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Fig. 3 The correlation between saturation index of calcite and saturation index of dolomite
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Fig. 4 Gibbs diagram showing major ion composition of surface water in each subdivision of the study area
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Resources, Environment and Ecology in Three Gorges Area

Temporal Variation and Influencing Factors of Major Ions in Surface Water of Chongqing

WANG Feng, CHEN Peng, XI Ningzhe, ZHANG Tao
(Chongqing Key Laboratory of Mountain Ecosystem Carbon Cycle and Carbon Regulation,
College of Geography and Tourism, Chongqing Normal University, Chongqing 401331, China)

Abstract: This study collected surface water samples from Chongqing in April, July, and December 2023 for physicochemical
analysis. By integrating methods such as Piper trilinear diagrams, Gibbs semi-logarithmic plots, and ion ratio analysis, it aims to
reveal the hydrogeochemical characteristics and spatiotemporal variation patterns of surface water in Chongqing, as well as the
impacts of natural factors and human activities on its chemical composition. Results show that the pH of water samples across the
three months is generally weakly alkaline. The dominant cation in Chongqing’s surface water is Ca’', while the primary anion is
HCO; . The majority of regions exhibit a Ca-HCO,; or Ca ( Mg)-HCO, hydrochemical type. Overall, the hydrochemical
characteristics of surface water in the study area are primarily influenced by evaporation-crystallization and rock weathering, and the
ions are mainly derived from rock weathering. Seasonal variations reveal significant changes in the mass concentrations of cations and
anions, total dissolved solids, and electrical conductivity, generally showing lower values during the rainy season compared to the
dry season, mainly due to the increased rainfall during the rainy season. Spatially, higher NO; concentrations are observed in
southeastern and northeastern Chongqing., closely associated with agricultural activities; whereas elevated SO levels in western and
central Chongging are primarily linked to industrial activities. Overall, the concentrations of dominant ions Ca’" and HCO; are
mainly controlled by rock weathering, while SO} , NO; , and Cl are significantly affected by various human activities, exhibiting
distinct spatiotemporal patterns. These findings provide valuable insights for water resource protection and pollution control in
Chongqing, contributing to improved water quality and sustainable urban development.

Keywords: surface water; spatiotemporal variation; Chongqing; hydrochemistry
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