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Fig.1 Groundwater sampling location in the study area
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Tab.1 Characteristic statistics of chemical parameters for the shallow groundwater in the study area

HCO5 S03- cl- F- NO; Na* +K* Ca®* Mg?* TDS pH 1§ NOy

fe/MH 165.00  16.20 1.03 0.08 0.10 1.53 55.90 2.04 172.00  7.10 0.10

—— E'ijc{ﬁ 387.00  89.90  13.90 0.39 6.94  65.54 68.00 16.40  428.00  7.70 6.94
S ¥ oA 251.67  49.37 5.36 0.20 2.49  29.02 61.40  10.15  305.33  7.47 2.49
brifEZE 118.73  37.33 7.40 0.16 3.86 32.95 6.12 7.36 128.33 0.32 3.86

5 FEL 0.47 0.76 1.38 0.82 1.55 1.14 0.10 0.73 0.32  0.04 1.55

f/ M 30.30 2.30 0.27 0.03 0.02 4.64 4.10 1.48 51.00 6.10 0.02

B 329.00 68.70 14.80 0.34 18.80 101.74  72.30 18.80  440.00 8.50  18.80
AR B OH 192.47  26.30 5.16 0.18 7.73 39.37 33.00 8.13  243.29 7.36 7.73
FrifE22  125.14  24.16 5.45 0.13 7.49  40.63  29.08 7.42  147.52 0.75 7.49

BRRE 0.65 0.92 1.06 0.74 0.97 1.03 0.88 0.91 0.61 0.10 0.97

He/MHA 30.50 6.30 0.66 0.08 — 6.05 8.79 2.31 146.00  6.30 —

e e TR 443,00 137.00  106.00 3.76 69.10 116.63 111.00  31.80  616.00  8.20 69.10
ZEE}L% ¥ O 265.79 47.38  28.25 0.43 25.96  47.86  60.62 17.35  387.89  7.34 23.36
PrifE 2 112.97 28.49  28.22 0.82 18.61  30.98  32.64 8.37 119.62  0.48 19.33

BRRE 0.43 0.60 1.00 1.92 0.72 0.65 0.54 0.48 0.31  0.07 0.83
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Fig.2 Piper triplex map of shallow groundwater in the

the %

study area
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Tab.2 Classification of shallow groundwater types in

the study area

R KA Bt/ PS8
HCO; -Na* 3 12,1725
HCO; - Ca®* 5 1.,5.18.23 28
HCO; - Ca®* - Na* 7 3.6.8.9.13.14.15
HCO; - Ca* « Mg?* 4 2.4.16.19 24
HCO; —Ca®* - Mg** « Na* 1 21
HCO; - S0?~ —Ca’* + Na* 2 10,22
HCO; - S0}™ -Mg?* - Na* 1 11
HCO; - S0}~ —Ca®* - Mg?* 1 29
HCO; - Cl~ -Ca’* - Na* 1 27
HCO; - Cl™ - Ca®* - Mg?* 2 7.30
HCO; + Cl™ —Ca®* - Mg®* + Na* 1 20
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Fig.3 Spatial distribution of chemical components in shallow groundwater of the study area
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Tab.3 Correlation coefficient amony shallow groundwater chemical parameters in the study area

Ca?* Mg?* Na* K* HCO; S03- cl- F- TDS pH
Ca?* 1
Mg** 0.748** 1
Na* -0.16 -0.088 1
K* 0.346 0.455*  -0.032 1
HCO; 0.769**  0.564**  0.381" 0.229 1
S03~ 0.397* 0.396* 0.11 0.363" 0.182 1
cl- 0.402" 0.650**  0.298 0.515**  0.362" 0.186 1
F- 0.002 -0.058 0.209 -0.078 0.022 0.061 0.037 1
TDS 0.767** 0.751**  0.435" 0.471**  0.839** 0.499"* 0.686"*  0.101 1
pH 0.183 0.018 0.465** -0.15 0.535** -0.039 -0.058 0.196 0.292 1
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Groundwater chemical characteristics and analysis of the controlling
factors in parallel ridge valley area of Guang’an City

ZHANG Wei'?, CHEN Wenbin', LI Jian', ZHAO Mingxuan', CHENG Jian'
(1. Civil — Military Integration Center of China Geological Survey, Sichuan Chengdu 610036, China; 2. School of Water

Resources and Environment, China University of Geosciences, Beijing 100083, China)

Abstract; The eastern Qujiang of Guang’an City is a typical paralleled ridge valley area with unique hydrogeologi-
cal conditions. The Piper triplex map, Gibbs map, Phreeqc software, ion proportional coefficient map and Pear-
son correlation analysis methods were used to study the chemical characteristics and the controlling factors of
groundwater. And the spatial distribution of groundwater chemical components, water — rock interaction types and
groundwater chemical components source and its controlling factors were comprehensively analyzed combined with
regional hydrogeological conditions. The results show that shallow groundwater in the study area is low TDS fresh
water. The shallow groundwater anions are mainly HCO; , SO;”, and the cations are mainly Ca’*, Na®. The
groundwater types are mainly HCO; — Ca’*, HCO; - Ca’*. Mg’" and HCO, — Ca’" - Na*. The groundwater
hydrochemical component mainly comes from the weathering of carbonate rock and silicate karst filtration, and salt
rock has little effect on groundwater. The potassium salt, gypsum, anhydrite, salt rock and fluorite in groundwater
are all in the unsaturated state, and the related minerals in the strata are the sources of related ions in groundwa-
ter. The chemical components of groundwater are mainly controlled by leaching, positive cation exchange, coal
mining and agricultural activities. The research results could provide some scientific basis for the rational develop-
ment and utilization of water resources in the study area, ecological environmental protection, and economic
derelopment of Chengdu — Chongqiang region.

Keywords: Guang’an City; hydrochemistry; cation exchange; leaching
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