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Abstract: [ Objective ] Lingjiang River is an important river basin in Southern Zhejiang Province, which is
typical and representative. The hydrochemical characteristics, evolutionary mechanism and irrigation
suitability of surface water at Lingjiang River basin were analyzed in order to provide scientific basis for
agricultural irrigation, ecological protection and high-quality development in this region. [ Methods ]
Mathematical statistics, Piper three-line graphs, principal component analysis, and ion ratio were used to
analyze the hydrochemical statistics and identify the causes of the surface water in the basin. The suitability
of surface water for irrigation was evaluated by constructing Wilcox diagrams and USSL diagrams. [ Results |
(D The hydrochemical types of surface water at Lingjiang River basin were spatially zoned, and the
hydrochemical types from HCO,;-Ca type to Cl-Na type transitioned from the middle and upper reaches (zone
1) to the lower reaches of the Wenhuang Plain (zone II) to the estuary of Taizhou Bay (zone [ll). @ The
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hydrochemical characteristics of the surface water in zone | were mainly affected by the dissolution of
silicate rock during rock weathering, and were affected to a lesser extent by the dissolution of carbonate
karst. The hydrochemical characteristics of surface water in zone [ were mainly affected by the dissolution
of silicate rock. The hydrochemical characteristics of surface water in zone [l were mainly affected by the
dissolution of evaporative salt rocks. @ The K and Na® of the surface water in zones | and Il were mainly
from the dissolution of silicate minerals. Ca*", Mg*", HCO; , and SO? mainly resulted from the
dissolution of silicate rock, and a small amount resulted from the dissolution of carbonate rock, NO; was
mainly derived from human activities. @ The surface water in zones | and [l was suitable for agricultural
irrigation, while the surface water in zone [l was poorly suited for irrigation, and could easily cause saline-
alkali damage. [ Conclusion | The hydrochemical components of surface water at Lingjiang River basin were
affected by natural dissolution and human activities. The surface water in the river network area of the middle
and upper reaches and lower reaches of the Wenhuang Plain is suitable for agricultural irrigation, while the
surface water in the estuary of Taizhou Bay is prone to saline-alkali damage. Attention should be paid to the
planning of agricultural irrigation and ecological protection and high-quality development.

Keywords: Lingjiang River; hydrochemical characteristics; principal component analysis; irrigation applicability;

surface water; Zhejiang Province
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Table 1 Statistics of hydrochemical parameters of surface water

FRICEWKE/(mg- LD

JH P —10s K" Na* Cat* Mg’ cl SO7 HCO, NO;
s /MHE 6.33 31.30 0.01 0.01 0.39 0.67 3.23 15.00 0.05
= K{H 9.04 13 800.00 179.00 4 600.00 204.00 592.00 7 220.00 984.00 206.00 9.09
S 41 7.10 379.24 6.95 106.94 17.42 14.65 158.92 32.86 51.48 3.18
b 25 0.48 1 905.85 24.74 637.58 28.36 81.90 1001.01 135.93 33.98 2.79
TRAEE 0.07 5.03 3.56 5.96 5.59 6.30 4.14 0.66 0.88
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samples at Lingjiang River basin
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Table 2 Statistics of hydrochemical parameters of surface water in different sections at Lingjiang River basin

FEITEEE/ (mg+ L7

- v -
RE #H P TDS K" Na Ca?* Mg’ - SOF HCO, NO;
F/MA 6.33 31.30 0.01 0.01 2.90 0.39 0.67 3.23 15.00 0.05
SN 9.04 122.00 4.65 10.50 28.70 3.06 8.60 22.80 105.00 9.09
I X CFHE 6.96 66.41 2.45 5.43 10.34 1.37 3.43 7.89 39.83 3.35
i 22 0.39 21.77 1.08 2.51 4.85 0.66 2.12 3.61 16.31 2.69
R R 0.06 0.33 0.44 0.46 0.47 0.48 0.62 0.46 0.41 0.80
H/ME 7.54 157.00 3.39 15.10 20.00 4.23 15.80 20.00 82.00 0.10
&R AE 7.84 338.00 12.00 72.40 45.40 10.40 63.90 65.40 131.00 8.30
MK 7.68 217.00 5.79 33.25 29.78 7.34 34.05 34.60 98.12 3.37
brifE 2 0.11 66.94 3.20 21.65 10.50 2.66 22.28 18.17 19.13 2.93
ALY 0.01 0.31 0.55 0.65 0.35 0.36 0.65 0.53 0.20 0.87
R/ME 8.01 553.00 10.00 173.00 21.60 27.10 208.00 54.50 63.40 0.10
KA 8.05 13 800.00 179.00 4 600.00 204.00 592.00 7 220.00 984.00 206.00 7.32
Mx FHE 8.02  5187.67 73.67  1709.33 94.20 219.50 2 637.33 387.17 125.13 4.74
bR 22 0.02  7465.73 91.88 2 505.04 96.72 322.65 3 971.10 518.01 73.20 4,03
LN 0.00 1.44 1.25 1.47 1.03 1.47 1.51 1.34 0.58 0.85
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Fig.3 Piper diagram of hydrochemical of surface water at Lingjiang River basin
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Table 3 Principal component analysis of major ions and cumulative variance of water samples at Lingjiang River basin
5RO pHE iiﬁ%ﬁiﬁiﬁ%*ﬁéﬁ b VEAS RBES
TDS  K*© Na©™  Ca®® Mg Cl° SO HCO;, NO; i/ % /%
1T 0.41 0.99 0.99 0.99 0.98 0.99 0.99 1.00 0.42 0.23 7.24 72.42 72.42
H2HT 0.74  —0.13 —0.07 —0.14 0.13 —0.14 —0.15 —0.08 0.79  —0.23 1.33 13.30 85.72
3B 023 —0.05 —0.05 —0.05 —002 —0.05 —0.05 —0.04  0.02  0.94 0.95 9.51 95.23
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Fig.6 Relationship between rate of selected ions of water chemistry at Lingjiang River basin
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Table 4 Irrigation water quality classification standard at Lingjiang River basin
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Table 5 Suitability indexes of water irrigation in different

sections at Lingjiang River basin

FKAEXE fEhR SAR SC/%  EC/(uSecem™)
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