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Abstract

In order to further understand the hydrochemical characteristics and water quality status of the
shallow groundwater around a livestock farm in Suzhou city, We investigated the countryside
around a livestock farm in Suzhou and studied the 24 groups of shallow groundwater which we
collected. Then we analyze the hydrochemical characteristics of the shallow groundwater by Piper
plots, Gibbs plots, and multivariate statistical analysis. The water quality of the shallow ground-
water in the study area was evaluated by combining the Drinking Water Sanitation Standard (GB
5749-2006) and using the USSL and Wilcox diagram methods. The results show that the hydro-

chemical types of shallow groundwater in the study area are mainly HCO; -Mg?+-Ca?*, the PH

range is 7.16~7.58, all the water samples are weakly alkaline, the range of TDS is 307~690 mg/L,
and the average value is 406.3 mg/L, which belongs to the hard water. Cation concentration (Na+ >

Mg+ > Ca?* > K*); Na* ion is the dominant cation, anion concentration (HCO; > Cl- > SO}7)

HCO; is the absolute dominant anion. Ions mainly come from the dissolution of salt rock, sulfate

and carbonate, and the weathering and dissolution of silicate. The shallow groundwater in the
study area is basically suitable for drinking water, and reasonable agricultural irrigation can be
carried out. Excessive irrigation may lead to land salinization.
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Figure 1. Research area overview
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WEFKFER SRR TAES R CHL T ARl 77 v KPR R EE AR AE) (DZ/T 0064.2-1993), KK TAET
2022 4E 9 H 24 HIFE, it REERZEH R KFES 24 4, BURRRIZAE 8~60 KA A4, BlIZill&E TDS. PH.
COND('ﬁzﬁﬁﬁrilfzI:) EC (FES%), i F 500 mL T LIGIREKEE, REKFERT e =, J535%
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T%Miﬂ!%fﬁ S8 R T FH RS Y VA Y0 78 v 002 FTHCO; E/]miy SR 1CS-900 &1 {h ik
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Table 1. Statistical results of the water chemical composition of the sample

= 1. HRKUERDGITER

RIA¢ bRtz S ONII BME FHME BLEE N
Na* 45.83 17.10 83.47 30.37 50.40 0.37
K 0.89 0.15 1.42 0.64 0.92 0.17
Mg** 50.67 10.76 62.63 27.18 48.01 0.21
Ca™* 44.37 7.83 60.03 27.94 44.28 0.18
cr 10.51 60.76 207.66 3.18 41.41 5.78
SOy 13.21 5.47 27.65 3.93 12.40 0.41
HCO; 483.56 84.71 543.05 222.71 448.73 0.18
PH 7.32 0.09 7.58 7.16 7.34 0.01
TDS 344 115.33 690 307 406.29 0.34
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HCO; -CI'-Mg” Na'-Ca™ B); 43 Jil (5 B K=K A) 58.3%- 16.6%. 12.5%- 8.3%. 4.1%. AIAIRFFLIX
IR E LT KA 2K F BN HCO; -Mg™ - Ca® Bl HCO; -Cl'-Mg”*-Ca® !,

Gibbs FIfEEITH AR TDS & SHAAFR CI/(CIT + HCO; )RI(Na'/(Na'+Ca® )i & B 2K 40 #r
IR A2 3 IR, F RPN R IR, A KA, 28 MR /KA (R 5

WFFE X KR Gibbs BRTZR(ILIE 3), #F 78 XM R /KAL) TDS 7E 100~1000 2 18], " %0 Cl/ACL +
HCO;3 ). Na'/(Na'+Ca™), R DEAFEN BN, EREREE A RX IR, XRIIHE X K
IKA S LR = B 2E 0 R S5/ A B I R 4], 52 28 R TR FR S B LT A2 KA B K3l o
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Figure 2. Pipper three-line diagram
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Figure 3. Research area Gibbs chart
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WA Z gt ok, JHFES I Na®y K Ca®'s Mg™'. HCO; . ClI'. SO? . PH. EC 1 TDS
HeA-TFE AR AT S M T (W32 2). Horp Ca®" Mg Il CI 2 A B B IEMISR R, W EE>
VETRERR LW 0 AL T A%, Na il Ca®'\ Mg®" 2 1) 5 15 35 57AH 2 0% 2 AT R R 2B BH 28 158 B IR B I [4]
[51[6].

Na,AlSi O, (#4H41)+2CO, +3H,0 — 2HCO; +2Na* + H,AlLSiO, +4Si0, (1)
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Table 2. Correlation analysis of hydrochemical parameters

® 2. KUFESHRXMESH

Na* K Ca® Mg™* HCO; cr SO, TDS PH

Na* 1 - - - - - - - -

K 0.363 1 - - - . _ . _
Ca*  —-0.509"  0.040 1 - - - - - -
Mg -0.716" —0.202  0.8417 1 - - - - -
HCO; 0317 0.050 -0.233 -0.374 1 - -

cr 0.200 0.204 0.605™ 0.456" -0.192 1 - - -
SO 0.083 0.308 0.312 0.237 -0.083 0.368 1

TDS  —0.408"  -0.356 0.340 0.360 -0.080 0.180 -0.031 1

PH 0.364 0.240 0.255 0.043 0.202 0.602"" 0.309 -0.056 1
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S CEIRRHK BAERRE)  (GB5749-2006); /K FEREAT AR K AREVE (LA 4), PH e KAE A
7.58; “FHMEA 7.34, FFEEZKIRME, TDS KN 690 mg/L; ~FIIME N 406 mg/L, FF& EbridE, i
PR R B IR SN 24.6 mg/Ls “FIIME N 12.4 mg/L; & E R, SUWRKEN, 207 mg/L, “FiHE
N 414 mg/L, Fr&EEZKbRE. WA PH. TDS. WilREh. Sars& EEbriE, DAk DY I K& )
YE R /K (PH JEFEIE 6.5~8.5; TDS < 1000 mg/L; Fifigth <250 mg/L; &4 <250 mg/L).
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Figure 4. Drinking water sanitation standard index limit chart
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AT 24 HAE PN T 3 XS KR 2 R ACABE AR &R, @ R R G, AL G EIfgE DL AR
R Hr s REBIE S DX A KR 7K A 2 A A A A DA S E R A FH 2R 47 40 #

a) WFFE X IR 2 Hh R KBH S 7F Na®s Mg™' Ca” #HX & &4, M5 F HCO; « ClUAIR & B,
PH (3B 7.34; TDS [F°FI1E A 406.29. 4T piper =2k, B 50 X K AL OB 1 42 J8 25 7 K Tk
&R BT ISR KT 3RERIR, /KRR 3 EH HCO; -Mg™-Ca® &L, HCO; -CI-Mg™"-Ca”™ %4, 435 &
BRI 58.3% 16.6% 12.5% [7]. Horid pedth N /K CU & & ik i JE DA o] g A2 725 3% 2h )
PRIGGERL, B AT & A KEM A WIEm.

b) Hi Gibbs B #T, BFFE X HL T KK A T B2 2A A M S K S M EAE R, 3238075 R DTIEVE
WSS, PHESTACHAE H DA N R &S A 5 — e g, JEAR S K prsg i o

¢) B (EIEWHK BAEE) (GB5749-2006), PH. TDS. FiFgh. SA¥& & 546 B ARk H K
MG P, TENREA BEARH KRS, BT rIRHK. 8t SAR (18#) M EC (2 5)%5 & Bt il ALt
FUIX SR ZH T KT DG 2 A L, ok B VR T A ol Hh R AL

o
R SRR 7 T R P DR A SR 2«
EE&ME

2022 B PR LA F AN R K150 B (s M H IR BB AR IR S5 A7), 2022 S E R PR ZEAQHT
BN ZRiE KI5 H (202210379055S), 1 M B KA GEE A ZR iR H KYLXYBXM22-078.
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