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Abstract: In order to study the hydrochemical characteristics and genesis of the groundwater in the Hanzhong
Basin, 56 unconfined groundwater samples were collected during the high water period to analyze the hydrogeo-
chemical characteristics of groundwater, the spatial variation of each chemical parameter and control factors and
sources of major ions by means of mathematical statistics, correlation analysis, Piper triangular diagrams, Gibbs
model and ion ratio and other methods. The results show that Ca”" is the main cation and the main anion is domi-
nated by HCO,". From the perspective of spatial variation, K fluctuates most violently, and gradually decreases
from the middle and downstream. While C1 and Na' have the same change law, showing a fluctuation variation.

The contents of HCO; , Ca’’, Mg”’ and SO,” decrease gradually from the middle and upper reaches to the mid-
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dle and lower reaches, and increase in the lower reaches. TDS ranges from 128.5 mg/L to 590 mg/L, with an av-
erage of 282.67 mg/L. The average value of pH is 7.17, showing weakly alkaline, which fluctuates violently in
the middle and upper reaches, and gradually decreases in the lower reaches. The hydrochemical types of ground-
water are mainly HCO;—Ca and HCO;—Ca-Mg, which are jointly controlled by the dissolution of carbonate rock
and silicate rock. The cationic alternate adsorption is weak. Among all the chemical composition of groundwa-
ter, Na" and K™ mainly come from the dissolution of aluminosilicate minerals such as potash feldspar and albite,
and the weathering and dissolution of some salt rocks. In addition to the dissolution of carbonate rocks, Ca’" al-
so comes from the dissolution of a large amount of silicate rocks. Weathering and dissolution of carbonate rocks
such as calcite and a small amount of dolomite have a greater contribution to Mg’" and HCO, . Identifying the
hydrochemical characteristics and genetic mechanism of groundwater in the Hanzhong Basin can provide a
strong scientific basis for groundwater drinking water safety in the Hanzhong area.

Keywords: Hanzhong basin; groundwater; hydrochemistry; Piper triangular diagrams; chemical weather-
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Tab. 1 Statistics of major irons in groundwater (mg/L)
i H K Na’ Ca™' Mg cr HCO; S0,” pH TDS
¥I{E 3.53 17.33 77.19 16.23 18.55 253.84 37.75 7.22 292.44
R 25 5.48 9.41 25.78 6.70 17.04 86.04 23.89 0.27 152.28
hfE 1.40 16.03 72.55 14.85 14.78 259.00 34.10 7.19 262.00
R/MHE 0.28 2.07 37.50 4.60 0.81 91.50 0.82 6.69 52.00
= RAH 23.80 48.50 171.00 36.60 103.00 412.00 117.00 8.19 857.00
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55 44

RIS DUt R KR A2 AR R A R T 52

269

i

HC:HCO;—Ca
HCM:HCO,—Ca #!
HCN:HCO,—Ca-Mg %
HCC:HCO,Cl-Ca-Na #{
o CREEMSL

20 km

& 7

WX T kKL KB [E 5 E

Fig. 7 Hydrochemical type of groundwater water within the Hanzhong basin

R2 BENERZEBEEXRER

Tab. 2 Correlation coefficients between major irons in groundwater

K’ Na' Ca™ Mg™ cr HCO; SO~ TDS
K 1
Na’ 0.282" 1
Ca™ -0.094 0.427" 1
Mg” 0.08 0.312' 0.479" 1
cr 0.191 0.789" 0.619” 0.424" 1
HCO, -0.072 0.003 0.219 0.341° —-0.01 1
ol 0.217 0.417" 0.499" 0.645" 0.614" 0.12 1
TDS 0.14 0.515" 0.744" 0.410" 0.619” -0.087 0.426" 1
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B SRR ] AR Al Na ™ i BV R 3 A
A, AE I SR R b B U B BH W, R RE A7 BH BT AR
W BRFAE FH S e, (RS 1
33 FEYFRFKIE

Na' = BRI T Eh A FRE R Eh A s i, Hop, 38
B A — B 23 BRI A5V BE 1Y NaFl CL (Fu et al.,
2018), T UYL B b I L v A b BB R A3 b T KRR
b VEAE Na I CLURY 12 1 FR(EEZR I T 7, &6 o0 B 5 78
1 1R BRI (B 10b), U B Na'¥R B & F CLIR B 5 BR
TR I A AL IR ER B I i N 32 KRR R Na Y
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BRAL2E SRR, 0] DU B X K Ak 2 2 75 R R R 5 1
F A B T 2 # (Ayadi et al., 2018; Maurya et al.,
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R A AP REAR, 2R A B TDS
fl -} 128.5~590 mg/L, V¥ {H K 282.67 mg/L, 7EH F
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Wil shm 2, 2 F 2 B

(3P 73 b b 7K K Ak 27 25 AL L) HCO,—Ca Al
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