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Abstract

In order to evaluate the hydrochemical characteristics and agricultural irrigation suitability of the
groundwater in the vegetable planting areas around Suzhou City in the Huaibei Plain, 25 shallow
groundwater samples were collected in Yongqiao District, Suzhou City, Anhui Province in 2025.
Hydrochemical parameters of the samples were analyzed and statistically processed. The results
indicate that the groundwater pH was found to range from 7.14 to 7.67, indicating weakly alkaline
conditions. The average value of total dissolved solids (TDS) was determined to be 857.68 mg/L,
classifying the water as medium-salinity type. The dominant hydrochemical type was identified as
HCO; -Ca-Mg, with Ca?*, Mg?*, and HCO; being the predominant ions, reflecting the controlling
role of carbonate rock weathering and dissolution. Analysis using the Gibbs diagram showed that
the hydrochemical composition is primarily controlled by rock weathering, with some influence
from evaporation-concentration processes. The average nitrate concentration was measured as
235.89 mg/L, exhibiting high spatial variability, and the exceedance rate was found to be over 30%,
indicating a significant impact from anthropogenic activities such as agricultural fertilization on
water quality. The irrigation suitability assessment revealed that the groundwater in the study
area is mainly affected by nitrate pollution and localized high salinity, posing potential risks of soil
secondary salinization and crop health hazards. Therefore, it is recommended that groundwater
dynamic monitoring be strengthened, ecological agriculture and precision irrigation technologies
be promoted, and source reduction coupled with water quality restoration measures be imple-
mented to ensure regional agricultural water security and the sustainable utilization of water re-
sources.
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Figure 1. Sampling point distribution map
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Table 1. Statistical characteristics of groundwater chemical parameters in the study area

F 1. AREUMTRUFSHGHHHE

2% RAME =/IME FHE PREE RRAH RSB
TDS/(mg/L) 1109.00 583.00 857.68 143.45 0.167 25
pH 7.67 7.14 7.32 0.15 0.020 25
EC/(ps/cm) 1824.00 897.00 1426.68 229.16 0.161 25
Li*/(mg/L) 0.0587 0.0500 0.0525 0.0020 0.038 25
Na*/(mg/L) 71.6976 28.8721 53.9989 9.7528 0.181 25
K*/(mg/L) 1.7665 0.2939 0.6736 0.3751 0.557 25
Mg**/(mg/L) 78.2917 28.6333 48.4967 10.7153 0.221 25
Ca?/(mg/L) 273.1952 99.3768 194.3243 39.9356 0.205 25
F-/(mg/L) 0.6548 0.1736 0.3668 0.1251 0.341 25
CI'/(mg/L) 124.3041 20.8784 52.6647 25.2988 0.480 25
NO; /(mg/L) 470.8277 11.9180 235.8927 120.6608 0.512 25
SO} /(mg/L) 227.6422 47.3784 141.5144 50.7518 0.359 25
HCO; /(mg/L) 636.4084 397.2213 501.3428 63.9359 0.128 25
DO/(mg/L) 4.7300 0.2700 1.2952 1.2699 0.980 25

% 1WAl pH S50 40E: M R/K pH EHANT 7.14~7.67 Z 18], V3 7.32, #iK2556M. TDS 48
IR 583~1109 mg/L, T35 857.68 mg/L, ¥ /rKbrk, JEHSEH LK. HFE(EC)S TDS 4
B8, PN 1426.68 ps/cm, BT KHE TR ER R .

FEETER: BT LA Ca? M M2 4% 15, PR 194.32 mg/L F148.50 mg/L, W+ Z Al
H PR R 80% A B (L 1), X5 XU E S5 BEORIR £h a1 BT SO AT Nats K& SIS, I+
LLHCO; FINO; A, “FIIMRE /51 501.34 mg/L A1 235.89 mg/L, HCO; ¥ & B2 RRKER £ A i 1 it
A5, 1 NO; =3 s B TR T 5= ZU R NI - SO Il CL P43 FE 43 il 141.51 mg/L 1 52.66 mg/L.

SRR BERERABCVIZF R, K. NO;. CI[f CV KT 04, J&TmEER,
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JuH2 NO; i) CV ik 0.512, KRR MRALIL], 2R s IR BRI 3580
Wi s 2 [3]. 1 pH. HCO; « LitZ4 CV HEUN<0.2), JEFIR R, W 1 H A2 Xl 5T 542 1A
xRS RE E[4] -

4.2. KUZF AR SKULFRHE

Figure 2. Piper diagram of groundwater chemistry in the vegetable planting area
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Piper — £ IEH FH T I MK Ak 2% 2 B85 1 IR 6T E BRI A3 AR AE . AR (S0 L 2500 = M 55
ARFEAN R KA I 18] AN [FIR B R KR, B B A S i S A X b K A 2 R R 1 A R . 2
IR KA 0 T A A (R KA 2 SRR R 7 VR [4] T B T3 B A R, 22 b R K Piper B(1E 2),
WFFC X /K PHES 7 = A, KFE U Ca>-Mg2 i 2k 7 fii, Ca? IR E T IS FEZIRHAE T
—“MHE HCO; +COY —CI" A, RMPE T LLHCO; FISO; NE, HCO; fiEFMHA. WiEErR71
FarE, WETEIX LR KRR S KA 252 A DL HCOs-Ca-Mg BN,

WA 2 20, WFFCIXHL N 7K it i R B R R AR SR TR XS 2 N J7 o il s R R R 40 ATt S e H %
BP9 DX - 7K A 2 4 RS 25 TR 35—, 0 B DXk P K S R AL 27 0 R 1 3 A AR — 3. FHES T =44
Kb, BT s (E Ca>" + Mg uiin: FIES =M, 3850 1L HCO; Ui yt, #4317 NO; +S0;”
SR TCHEM . LEEHIE, BFFC XL R KAL AR L HCOs-Ca-Mg BUA T, /B¥Ch HCOs-NOs-Ca-Mg AUEk
HCO;'S04-Ca-Mg B o X Fh B RFAE FRR EIAIE 1 B B8 56 55 VA A 1) = SR AR I& B [4] (SR 2R . BiER 28
BN B N FE e o

XA TE X RAE ) 25 AR FE RS FR AR EAT e vt 70 i, WF 90 XM /K P R B 1 2L Ca2 v F, HES
TR P E T 8B 65.31%, “FRIREAN 192,17 mg/L, PHE T-FHI5 SR E L8 Ca®t > Na* >
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Mg >K K &R B TFFEHCO; NE, HEFRERE SHEF 88N 53.53%, SFFHA, F
BIHEN 498 34 mg/L, [ 7 28 HCO; > NO; > SO >ClI >F [JK R F/K pH EIEH 7.16~7.67,
P 7.33, 2590, TDS & EAAT 185~1109 mg/L 2 18], “FEIME A 877.6 mg/L, BiAKE, WX
HRK TDS HBUN, KE—fK, 4568 TaRKkE, BT ST LK.
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Figure 3. Gibbs diagram of groundwater chemistry in the vegetable planting area
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CEARAEERIX A, LY T KPR T R ERIE T SOKEN A KA . E s AR5 EF
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WARFERI X TR . XK, B E A KR GRS H R i R 2SR, (HIE R X R EEK
SRAL. HEMRIEDKSEER R, ARG R CIEE R B P E RRR T — e M. EAERINE,
RBIUREA fTEAE “RARAIEHIX U6 BRI R R K AR A0S 3 T 7K AL 2 L M i 5[ 6]«

RIRACTE R EET5 Y ARUEMRNT, TETVESRIV R A R R BRI T, E— P42 T FIHE X &,
WA NO; /ICI S CIRFEEII 2 R IEI(ER SO /CIELAE), RIS 4 B s FR BhAF i s BAT e 1 NO; /CL
PO, XS A0EHE A CReA 2 RIS « JRRAE) S EUMIR EL Ml s S I RHIEARBF s i E6 4 NO; 55 CI R T
ERE S, AR T AE TRV S KB B B ISR A I . AN, SRR S S R 28 T (i 33K
RS RMIX 5 F R REAT IR, of LU ISR SR IRk FE A, R IR X (1) NO; I B = T 58
Rt WD EE TS24 FE B 5 A i B of b /K R I 65 B I TE [ S
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Figure 4. Scatter plot for source identification of groundwater chemical ions in the study area
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<0.1 mmol/L) 5 FE/KIX W&, AR 7 RABIIRHME K, HETEERK, RoRZLaRTE. M T2
B IR X B2 20 B RSO RE RS, Qe IR £ A A X AN BR IR h VA AR X, AL A A pl T
FOKRG D RAA ], REPR £ B AR AR

BeAh, 4 FikiEoR TR AOER L AR T . “IRETEM” Hk R 1R S0 1T T NO; /Na'LE
EFAREES, BoR T m SR T shK (5 K BURK) S IR K (R SR O R A I R . “A
Wy AR GBS TR KARR 2R, IR ER IR B

grLprid, ZEEL CIrE NO; /Nat IXPIANSREERAR(8], TEINE T MEWIHESRL: (RfHa TR
SRR IMARS A KAEAE AT, e U 3 2 s AR S 2R 5 TS S, T Fp ] ) 2 AR 9 DX U R 1 %
TR = A MR T RAS TR KRR A LR o X0 DR b R 7K R B 7 ORI RAR T 35t U R AL ik
NGRS T EMAT R TR
44, KUCPBER ROHMER

W SRR ] WAL BT A I € - B AR IR Eh A S U RS S BRI, i
TKSRHBE T EFEH Ca?ts Mgl HCO; K. Gibbs KT MR 7= A XA T LI, X5 DXt i 7
FIEEY (6]

A AKSCERAT FR I SRR R U T B K S T AR 2 A R L, S B KA
PER) “HRE - 457 R SXAERE T TDS A Cl& B i LA BGHR 73 b £ Gibbs B A 17 2% 5 i i 2 1A T
Ro WEMUKIO S EIBE F1E, ik 1K 3 M iy B
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LR, NO; BB A 2 WA S, IE RS R 5 e B b LR AT IO, Bedb, S Bk
o FH U2 B TR T4 SO2
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IKSCHIR 5 Mk ] 52 22 AL A B 00 B

4.5. KRAKESESTERBR

R R R KR T g - BERT B, OO SR A XS, AR AR K
ARG DREIRL . [FINF, B TDS KM T RE e T3 dh 7 117, oM - IRAS M RN E I I, e
BERAR A= g0 BRIL, XPWRFEIX 5, 7K B U5 B a0 200 DA B A0 [ B i OR B e ) /K - /K - 133
PR ORI BB A B o P ) e AUBCAE Bl D Al SRR R AN R KL BT

4.6. RAGEBLEE MM

Table 2. Statistical indicators of groundwater irrigation water quality in the study area

2. AREXUTKERKBRIER ST

Lo w/ME BAH SaEginy
SAR 0.66 0.98 A H0JE TAREN K (ST )
%Na 13.6% 14.7% ARG T 22 2

RSC (meq/L) -9.64 ~0.81 R, TERAR RN .
MH 29% 32% BT 50%, BEfE 3 KR,

MR A% HEERE KR FRUEY [10]-[13] (GB 5084-2021)%F 5 78 X b T 7K iE47 1EA -

(1) FEARTH: Frafea pH HIILE 5.5~8.5 P& EEE N . TDS “F3{E(857.68 mg/L)fiKT-JE &+
H11X 1000 mg/L HIFRME, {HEARME(1109 mg/L) AR, KHAREME A £ T 288 A Zh Ak i3 75 X
588

(2) AHAEFEDR: HEREEE(LL NO; T I B ™R o« bR FRAE N 250 mg/L (FAF), AT 7oA
I 30%FE St L IRAE, SR R IRAE R 2 £ SR EERS IR ShEE A T Rese i E AR, e
I RS B N, RN R K G

(3) HAhE T FHMCHEE RSB, HREEGE: SESTraER, WER, BRLHERE,
EU AT e 5 e EWE Wt I 5 B g AR 4

(4) Nk DRI RS, Wi 2 455, W I8 Xt T KA B L (SAR) B BAR(<3), #% USSL
3 RIE TARENK(ST ), BEHAAFH /N JRT, BNE 7 LE(%Na) B 20 B i I 60% 1 &2k, TRk
FREN(RSC)IRA IEME I,  $7RAEAE— 8 IR IEE , KHREBE v] A 3 B L 1At . BE /8 55 (MH) LU (E 8
E, BHMEEIE 50%, P RETERFE IR AR IE T o A A

SRS, BEFCIX R ARAE AR KR, L ZER M LR 7 2 iR #h 15 Y, LR 2 Ja) i X3 )
R
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Mt S BRI B BRSO B SR HY  K  1]
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W o
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DXt T AR AR HEVEAN 55 KU P 4R A1 1 AT AR SE B TR 2R

e HE

ZAR KRR NI H (GEACHE H R Z 1 N K IR YIRE, S202510379065); 22808 ARk
BRI (T N 2B R B 7 5 8 B L b 2R e, 2024xdey023); fiE M 22 B i Ll i R 4R TH I H (Bh &
FARL T, szxy2023xj7j02); T M 225t 205008 F AT H (B8 8 25 8= 61 HT BA, szxy2024cxtd05) .
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