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Table 1 Division table of aquifers in urban district of Suzhou, Anhui
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Table 2 Mass concentration statistics of chemical composition of groundwater in urban district of Suzhou
R B p(mg/L)
= K* Na* Ca®* Mg?* cr- S0,% (oo My HCO;~ NO,~ TDS
IN:] 4.69 284.70 378. 80 264. 80 954. 88 612.70 0 746.38 54.89 2623. 00
o fre/IME 0.25 25.17 40. 98 25.17 15.33 19. 80 0 342. 60 0.00 360. 00
% SEH(E 0.87 93.30 96. 09 66. 38 110. 38 112. 80 0 496. 74 10. 06 790. 65
PrifE 2 0.77 52.61 58.42 41.58 158. 30 111. 46 0 107. 89 14.19 382.69
TRREC|] 0.78 0.56 0.61 0.63 1.43 0.99 / 0.22 1.41 0.48
TN 1.87 123.2 130.6 72.43 116. 31 302.26 0 575.08 0.22 915
i /ME 0.61 36.58 46.47 23.68 5.67 10. 62 0 367.07 0. 00 433
W FHE 1.01 85. 06 80.93 37.91 34.19 75.51 0 495. 85 0.02 585.67
J= FRifE 2 0.4 28. 83 33.09 14.1 34.13 87.24 0 64.3 0.07 139.72
WERFE| 0.39 0.34 0.41 0.37 1 1.16 / 0.13 3.00 0.24
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Table 3 Statistics of ion mass concentration( mg/1) and hydrochemical types in groundwater in urban district of Suzhou

RIBMTHEM T AEFRERERUFLEG TR (B mg/L)

I | w5 | K Na* Ca* | Mg* - | S0,% | CO,* | HCO,™ R KL 2E 2500

SYO1 | 87.06 | 60.10 | 0.68 |157.50 | 147.10 | 67.53 | 0.00 | 599.39 HCO,™ « CI"-Na® « Ca® « Mg**
SY02 | 67.43 | 68.74 | 0.45 | 55.60 | 55.49 | 61.15 | 0.00 | 402.62 HCO, -Ca™ - Mg™
SY03 | 120.50 | 71.64 | 0.65 | 84.76 | 64.52 | 95.79 | 0.00 | 451.05 HCO, -Ca®* - Mg**
SY04 | 113.40 | 64.39 | 1.57 |105.10 | 113.55 | 114.20 | 0.00 | 563.06 HCO, -Na* - Ca® - Mg*
SY05 | 85.17 | 107.00 | 0.98 | 134.30 | 127.75 | 158.36 | 0.00 | 656.90 HCO,-Na* - Mg*
SY06 | 69.73 | 68.81 | 0.81 | 90.61 | 74.84 | 65.51 | 0.00 | 544.90 HCO, -Na® - Ca®* - Mg*
SY07 [ 106.10 | 47.62 | 1.00 | 87.08 | 64.52 | 90.83 | 0.00 | 547.92 HCO, -Na* - Ca®* - Mg*
SY08 | 86.47 | 131.60 | 4.69 |284.70 | 318.72 | 319.44 | 0.00 | 662.96 HCO,™ - CI” + SO,2" -Na* + Mg*"
SY09 | 105.20 | 61.62 | 0.58 | 180.60 | 143.23 | 296.30 | 0.00 | 532.79 HCO,™ - S0, -Na* - Ca*" - Mg*"
SY10 | 42.41 | 57.30 | 0.50 | 56.71 | 23.23 | 62.56 | 0.00 | 454.08 HCO, -Na® - Mg*"
SY11| 73.90 | 44.19 | 0.27 | 50.30 | 72.26 | 42.86 | 0.00 | 363.26 HCO, -Ca®" - Mg**
SY12 [ 101.20 | 28.18 | 0.25 | 36.60 | 51.62 | 48.06 | 0.00 | 387.48 HCO, -Ca™ - Mg*"
SY13 | 378.80 | 264.80 | 1.00 | 143.80 | 954.88 | 612.70 | 0.00 | 614.52 Cl™ - S0,%"-Ca® - Mg”
SY14 | 53.82 | 45.34 | 2.17 | 59.58 | 28.39 | 115.10 | 0.00 | 360.24 HCO,~ ~so42*—Na* - Ca™ - Mg™
SY15| 91.15 | 98.70 | 1.27 | 82.01 | 116.13 | 81.38 | 0.00 | 511.60 HCO, -Ca® - Mg**
SY16 | 42.61 | 43.93 | 0.55 |103.30 | 24.52 | 65.37 | 0.00 | 487.38 HCO, -Na® - Mg**
SY17 | 86.47 | 45.99 | 0.53 | 68.10 | 56.78 | 124.90 | 0.00 | 399.59 Hc03‘—Na* . caz* - Mg

|SYI8| 40.98 | 42.34 | 1.04 |175.10 | 34.84 | 47.70 | 0.00 |714.42 HCO,-Na* - Mg**

% SY19 | 72.33 | 52.23 | 0.93 |179.60 | 111.10 | 273.14 | 0.00 | 460.13 HCO,™ - SO,% -Na® - Mg*
SY20 | 93.56 | 59.29 | 0.38 | 78.79 | 66.66 | 110.77 | 0.00 | 411.70 HCO, -Na® - Ca®* - Mg™
SY21 | 50.86 | 25.17 | 0.51 | 68.85 | 36.60 | 41.65 | 0.00 | 348.13 HCO, -Na® - Ca®* - Mg*
SY22 [ 127.70 | 28.26 | 0.61 |151.20 | 88.88 |238.09 | 0.00 | 466.19 HCO,™ - S0, -Na" - Ca®*
SY23 | 89.00 | 63.48 | 0.38 | 53.81 | 83.65 | 69.97 | 0.00 |393.54 HCO, -Ca®™ - Mg*"

SY24 | 65.35 | 58.61 | 1.06 | 78.98 | 23.53 | 19.80 | 0.00 | 641.77 HCO, -Na® - Ca®* - Mg*
SY25 | 93.39 | 67.78 | 0.76 | 60.31 | 83.65 | 86.74 | 0.00 | 544.90 HCO, -Ca®* - Mg**
SY26 | 89.19 | 56.23 | 0.82 | 67.70 | 88.88 | 82.20 | 0.00 | 411.70 HCO, -Ca® - Mg*"
SY27 [ 121.40 | 51.74 | 0.43 | 81.04 | 104.56 | 61.90 | 0.00 | 550.95 HCO, -Na* - Ca® - Mg*
SY28 | 95.43 | 63.66 | 0.82 |100.30 | 122.86 | 145.23 | 0.00 | 426.84 HCO,™ - CI"=Na® - Ca® - Mg**
SY29 | 68.75 | 73.07 | 0.69 | 90.75 | 51.06 | 68.40 | 0.00 | 581.20 HCO, -Na* - Ca®* - Mg™
SY30 [ 229.70 | 43.08 | 0.43 | 51.97 |334.73 | 41.50 | 0.00 | 425.19 HCO,™ - ClI"-Ca®"
SY31| 69.56 | 31.01 | 0.58 | 25.17 | 31.20 | 20.02 | 0.00 | 342.60 HCO, -Ca®" - Mg**
SY32 | 81.14 | 71.18 | 0.46 | 54.15 | 59.57 | 83.25 | 0.00 | 388.48 HCO, -Ca™ - Mg™
SY33 | 92.36 | 113.90 | 0.47 | 67.05 | 133.33 | 87.40 | 0.00 | 544.49 HCO,™ - CI"=Ca®" - Mg**
SY34 | 97.72 | 94.36 | 0.47 | 77.13 | 89.36 | 116.85 | 0.00 | 587.32 HCO, -Ca™ - Mg*"
SY35 | 87.22 | 86.57 | 1.81 |124.20| 46.81 | 77.11 | 0.00 | 746.38 HCO, -Na® - Ca®* - Mg*
SY36 | 45.44 | 36.33 | 1.14 | 43.81 | 15.33 | 22.25 | 0.00 | 399.59 HCO, -Na® - Ca®* - Mg™
SY37 [ 132.90 | 27.93 | 0.56 | 41.38 | 40.00 | 57.64 | 0.00 | 454.08 HCO, -Ca™

HYO1| 56.78 | 41.10 | 1.28 | 71.88 | 15.33 | 30.43 | 0.00 | 484.35 HCO, -Na" - Ca®" - Mg*
HYO02| 66.58 | 42.21 | 0.72 | 94.90 | 41.43 | 62.39 | 0.00 | 481.33 HCO, -Na® - Ca®* - Mg*
HYO3 | 64.77 | 33.18 | 0.70 | 81.50 | 25.53 | 65.17 | 0.00 |452.72 HCO, -Na® - Ca®* « Mg™

i |HYO04| 46.47 | 23.68 | 1.14 | 93.28 | 5.67 | 10.62 | 0.00 |477.19 HCO, -Na® - Ca®"

% |HYO05| 69.64 | 34.30 | 1.87 |119.40 | 52.48 | 74.93 | 0.00 |513.90 HCO, -Na* - Ca®

2 Thyos| 116.20 | 72.43 | 0.81 | 94.68 | 116.31 | 302.26 | 0.00 | 367.07 HCO,™ - S0,* —Na" - Ca® - Mg™
HYO07 | 52.87 | 32.89 | 0.82 |[123.20| 12.77 | 51.92 | 0.00 | 575.08 HCO, -Na* - Mg*

HYO08 | 124.50 | 29.80 | 1.12 | 36.58 | 15.33 | 43.04 | 0.00 | 544.90 HCO, -Ca™

HY09 | 130.60 | 31.56 | 0.61 | 50.09 | 22.86 | 38.86 | 0.00 | 566.09 HCO, -Ca®
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Table 4 Correlation coefficients of major ions in groundwater in urban district of Suzhou

o RZH T KB F R R p
K* Na* Ca Mg cl- s0,* HCO,~ NO,~ TDS
K* 1
Na* 0.627" 1
Ca® -0. 046 0. 104 1
Mg 0.310 0.372" 0.656" " 1
cr- 0.204 0.354" 0.896" * 0.841%" 1
S0,* 0.328" 0.619"* 0.666" * 0.749" * 0.817"* 1
HCO;~ 0.413" 0.623"* 0.137 0.469" * 0.258 0.268 1
NO,~ -0. 150 -0.209 -0.031 0.096 -0. 139 -0. 118 -0. 189 1
TDS 0.331" 0.590" * 0.798* * 0.884" " 0.924"* 0.909" * 0.443" " 0.017 1
- PR IE MR KB TR p
K* Na* Ca®* Mg** cr- 50,% HCO,~ NO,~ TDS
K* 1
Na* 0.271 1
Ca® -0.270 -0.657 1
Mg** -0.183 0. 164 0.311 1
cr- -0.022 0.258 0.374 0.914** 1
S0,* -0. 159 0.203 0.394 0.937** 0.959"* 1
HCO;~ 0.076 -0.163 0.028 -0.742" -0.720" -0.733" 1
NO,~ -0.272 0.128 -0.163 0.114 0. 080 -0. 056 -0. 085 1
TDS -0. 101 0.259 0.484 0.863" " 0.940" * 0.943%* | -0.493 -0. 031 1

e " —FE 0.01 AR b BEFSE, T —FE 0. 05 KR I BEFE,
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Study on hydrochemical characteristics and formation of
groundwater in urban district of Suzhou

YUAN Li

Geo-environment Monitoring Station of Anhui Province, Hefei, 230001

Objectives: As the main water supply source of Suzhou, groundwater plays an important role in social and
economic development. The shallow pore groundwater and middle—deep pore confined groundwater are the main
water-bearing rock groups in the study area. Through a comprehensive consideration of the test results of
groundwater samples and hydrogeological conditions of Suzhou, this paper aims at studying the hydrochemical
characteristics and control processes of groundwater at different depths in urban district of Suzhou.

Methods ;37 groups of shallow pore groundwater samples and 13 groups of middle pore groundwater samples
were collected to measure its cation and anion, total dissolved solids. Statistical techniques, correlation analysis,
Piper triangular diagrams, Gibbs figures and ion ratios were used to analyze the test results of samples.

Results: (D) The major cations in shallow and middle —deep groundwater are dominated by Ca®* and Na®,
respectively, and the dominated anions are all HCO, . The average values of TDS in shallow and middle
groundwater are 790. 65 mg/L. and 585. 67 mg/L respectively. Three groups of shallow groundwater samples are

brackish water, while the remainder and all the middle — deep groundwater samples are fresh water. @ The
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hydrochemical types of the shallow groundwater are complex , mainly with HCO,”—Ca** - Mg** and HCO, —Na"*
Ca’ + Mg™ type, and followed by HCO,”™—Na" - Mg’ type. The middle — deep groundwater is showing the
HCO,”—Na" + Ca™ - Mg™ type.

Conclusions ; The hydrochemical characteristics of groundwater in urban district of Suzhou was influenced by
dissolving filtration, cation exchange and human activities, the hydrochemical components of groundwater mainly
came from the weathering and dissolution of silicate and carbonate minerals. The shallow groundwater was greatly
affected by human activities , while the middle groundwater was not obviously.
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