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HYDROCHEMISTRY AND GENESIS OF GROUNDWATER IN THE
ALLUVIAL-PROLUVIAL FAN OF TAIZI RIVER

XU Bo, TIAN Ye, WANG Mo, TANG Wen-tai, ZHAO Nan, LIU Chuang-chuang, SUI Ke-lin, HUO Wei-qi
Langfang Natural Resources Comprehensive Survey Center, CGS, Langfang 065099, Hebei Province, China

Abstract: Based on the existing basic geological and hydrogeological data of the study area as well as hydrochemical
data, the paper uses multiple methods including mathematical statistics, SChukalev classification, Piper diagram,
Schoeller diagram, Gibbs diagram and ion ratio analysis to analyze the hydrochemical characteristics of groundwater in
different areas of alluvial-proluvial fan, discusses the main controlling factors of groundwater evolution in different
areas, and studies the status of groundwater environmental pollution. The results show that the groundwater in alluvial-
proluvial fan of Taizi River is weakly affected by human activities, with the main hydrochemical types of HCO;*SO,-Ca
and HCO;+S0,*Cl-Ca in the root fan, HCOsCa and HCO;+SO,-Ca types in the mid-fan and HCO;-Ca type in the end
fan. The intensity and mode of rock weathering and ion exchange are various during groundwater evolution in different
parts of Taizi River alluvial-proluvial fan. The nitrogen pollution in the groundwater is mainly affected by mining and
metallurgical activities, chemical industry and agricultural activities, and its spatial distribution is closely related to
human activities. The analysis and research on the hydrochemical types and characteristics, hydrochemical genesis of
groundwater and the present situation of nitrogen pollution in Taizi River alluvial-proluvial fan can provide scientific
basis for further exploitation and sustainable development of groundwater sources.
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Table 1 Mass concentration statistics of major ions

KREEGIE FEARBUA WiH K* Na* Ca* Mg S0 HCO; cr DS
¥iE 7.54 50.61 111.26 29.94 144.45 192.09 72.22 713.87
iy 3.28 4153 111.05 27.12 109.53 179.10 66.97 690.88
Jai T 20 brifE2z 11.63 33.76 53.43 17.99 108.23 84.90 50.91 304.27
/IMA 0.49 8.18 30.79 7.24 32.59 72.77 13.31 294.89
SN ] 49.42 122.20 249.00 77.11 429.60 417.79 228.80 1496.22
¥l 2.91 27.83 89.10 18.62 82.62 199.90 43.49 431.04
E 1.55 23.66 79.31 16.21 66.85 207.10 38.97 383.73
J 59 T2 6.49 17.06 50.05 10.98 80.53 70.62 37.91 202.00
/IMA 0.13 7.77 29.92 5.70 1.72 60.07 2.36 157.36
SN ] 50.83 76.39 251.40 58.09 384.76 393.21 210.03 1186.40
¥l 1.40 28.80 88.33 16.70 50.56 238.32 48.43 401.43
HE 0.91 22.88 72.51 14.43 14.05 229.44 23.39 354.15
%%k 48 bz 2.75 14.04 46.65 8.90 62.83 77.56 51.47 184.25
fe/ME 0.13 10.50 24.00 3.95 0.02 76.46 3.75 156.08
SSON( 19.69 68.00 215.00 48.97 241.44 440.60 214.44 968.00
ETEEAAL: mg/L.
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Fig. 2 The Schoeller diagrams for major ions in groundwater of Taizi River alluvial-proluvial fan
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Fig. 3 Distribution map of hydrochemical types of groundwater

in Taizi River alluvial-proluvial fan
1— HCOsCa; 2— HCO; *SO,-Ca; 3— HCO; -SO, -Cl-Ca; 4— HCO,
- 80,-Ca *Mg; 5— HCO; +Cl-Ca; 6— HCOs-Ca *Mg; 7—3H fth (other)
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Fig. 4 Piper diagram of groundwater in Taizi River

alluvial-proluvial fan

1—E T (root fan); 2—F H (mid-fan); 3—FH %% (end fan)
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Fig. 5 Gibbs diagram of groundwater in Taizi River alluvial-proluvial fan
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a—7% & Eh 7 (evaporite salt rock ); b—FERRE: 7 (silicate rock); c—HREZEE %A (carbonate rock); 1—53 Wi (root fan); 2—F H1 (mid-fan); 3—Fp %% (end fan)
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