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Abstract: Beihai City is a typical coastal city where groundwater provides a strong support for social and econgmic 'ﬂexelopmem étudles on the hydrochemlcal uharactenstlcs and

formation mechanism in Belhal City play an important role i in the sclentlﬁc management of water resources and,n(‘oastal ecofoglcal environment protection. Tn this study—: Weatbvealed

the main hy, dmgeochemlcal pmcesses controlling ground.wat@r quality bx means of gmlmdwater survey and wa.ter sample'ﬂ collecthp in tlye webtern region of Hepu Basin ; jielhal City,

comb,lﬁ_d wnh hydrochemlslry and isotope theories and methods Th.e resu.hs sh x

fed that groundwater had the xemarkabb-fealures of lows __yH value and low mineralization nﬂ'egr.ee Fm

pore wateu, h\droohenlg:l'_stry tﬂie by primarily NO, typel waf"l L n,d ¢l cerrl tlons of Na" and CI” were modestly increabed alongthe flow path. Ca-HCO,, Ca CLlHEO,, C-a

HC(TJ,and Na-Cl- HCO iypbs were predominant i flssure walers The gl‘ounﬁ-?vater was of meteoric orlgrn ‘l?drogeochemlml evolutions were mainly aff,ﬁcted by waler rock

mtera(’tlons catlon exchangg and anthropogenic actlvmes Nau,

K", and t’f were:mainly derived froni e\aporlﬂe and silicate rocks; Ca™, Mg, HCO, and S0, w fe from

cmbnname and evaporite; and NO; principally arose from ajl'thropogen;‘w acu‘yme% This study suggests that the groundwatel pollution preyention and control should be ctttied out as

ioorr;ﬁ possﬂ)le in the aled‘w y, - the NO, type water octurs to avond the further deterlpﬁatmn of water quality. 4 r.
Key dords grouhdwﬂmer hy droehemlstly hydrochemical pmces%e% syl N &tyw Hepu Basin
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{H 88. 58 mg- L' (LA NO, i) , {45 58. 8% I FL B /K 1
6. 1% 1) L B 7K A dh B8 3 1 A2 3% AR FH K A5 fE (GB
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5749-2022) HL & B9 BRAH 44. 29 mg- L' (LA NO, ) , k¢
dn P NH, T NO, 57 o v i 5 i A 1K B B i B AS 4
A TE R RITI R, Ak FAMA S5 P IR X, 5 %
NGB0

S4B K B B F BT W B2 G R M 1 Ca™ > Na” > K >
Mg™, DL Ca™ Fl Na" Ry A0 BH &5, 430 o5 BH 2
1 46. 2% F132. 7%, P B+ it Wk & OC & 8 - HCO, >
CI" > NO,” > S0, , L HCO, Al CI AR BB 1, i kb
G350 45. 3% F126. 8% ; FLER /K 15 2L B AH L, 32 %2
BT BH 25— o o ok B AR A A7 A B 22 5 . FLIROK PH
TR WIE LR N Ca™ > Na > K > Mg, (L H#H 25

/LJE.

Fz 1 hRAKINMTAKNEFAR

Tk Ca™, i B T R Y 57. 3%, 1B T 5 VR
X% M :NO, > ClI > HCO, > S0, AL # B 25 7 0 NO,
FILCL, o L4351 4 46. 1% F128. 5%.

WFFE X ALK HF KL Ca®* . HCO, i 46 BE 1 TDS
T KAE 5 B0AE VG 8 T BEE , G v b R 7K v KO
W BE S 5 R K AR e I (R IED 45 5%, Ca™ R HCO,
JoT HE v A DG W 3, AR AT RSk R T R Eh A R
PR R 5 B W 5 ik 5 b 7K v Nt ot et Ve B 0 (Y
IAE AR S (R R 2 2 1 1 XCL-115, g 4B K e
IRAHEER S, 1 m, [6] B bR 7K H C1FD TDS J vk i 4%
15, AT RE 55U R 0 IR A B A ROK T B A G
ik gt

Tablel  Descriptive statistics of surface water and groundwater hydrochemistry
E] HiH pH TDS K* Na* Ca™ Mg™ cr S0™,
e/ ME 4.53 70.02 0.66 1.38 10.02 1.25 7.50 2.87
N 7.10 221.10 24.23 26.06 37.50 5.91 27.06 30.23
%f - E 5.45 133.85 6.62 8.19 20.50 _ 283 1777 ,’l§g1
T A 22 0.60 40.32 5.77 5.91 8.56 I 71.28 6.02 =50 196
oA 11.04 30.12 87119 72.22 4104 s | 4535 3385 f 89.39
| 4= ‘
/M 4.90 33.74 1047 1.66 1..-.oq:. i 3.57 2.71 J,f-305 I
o RKME 7.24 640.55 _ 66.05 87.30 114.80 | 1201 151.72( l,.;;if" 78.86
%Fﬁ‘ FHM 596 137.6;?: _; i ‘75_..54 . 16.21 /1842 H..-""a : 339' 260! _f *1142f
bR Jom v 20.54 zp 82 4 332,,- 33.52 -1':3.8:1“
y ] #?éitl.--, L 11.98 /210047 126.70 14492 L 194.93- 148.36 120.89.
e | 2/ ME* [ e o PV Aoy 075 Ss0 | 07k 495 [ T 37387
nij::iﬁ g , 8.58 86 § /B 4._.4ﬁ7nun,- 4.94 .'9',"9'[5 | il 64 905 . 645
i%% R L 7.68 5345/ 34'32 2.12 AL 1.35 | 6.46 s
@ PRz & 074 sso” Jf Fus ) s 42347 0.3 1.57 1.03
Y "“{E«’?#t 15768 1591 ;.:101_ i .4___.-*'78 17 38.29 24.47 24.33 18.84
¥g Forzs | uco, NO, NHEET NO, SR 5D 50 DO
AmoE 35 26.67 — — 31.68 ~47.06 -7.07 4.90
) | Bk 75.57 81.87 0.48 0.02 105.29 -26.86 -4.40 8.51
s S 19.26 49.96 0.06 0.00 62.85 -38.50 -5.95 6.95
T Al 22 19.99 15.85 0.16 0.01 21.34 6.63 0.91 0.93
7 S B 103.79 31.73 286.84 213.81 33.95 -17.22 -15.31 0.13
/MY 6.30 — — — 5.91 -49.86 -7.99 2.17
SN 393.58 76.57 2.04 3.66 320.09 -22.58 -3.61 8.10
e S 54.48 17.07 0.10 0.15 59.22 -41.85 -6.65 5.93
T AR 22 68.05 18.18 0.52 1.00 58.22 5.66 0.88 1.62
A5 B AR 124.91 106.54 515.02 684.45 99.30 -13.52 -13.24 0.27
/Ml 6.30 0.04 — — 12.76 — — 7.63
SN 37 8.82 1.96 0.48 31.63 — — 10.72
& SE A 22.63 4.64 0.73 0.12 20.83 — — 9.12
* T ARG 22 12.78 3.57 0.51 0.00 6.87 — — 1.23
A 5 2% 56.48 76.90 70.34 0.00 32.96 — — 0.14
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3.1.2  KAESE AR

Hb R AKOK AR 2R SR BT RS R K . BT
R R K 46 NO, TEI B Frh 2w Y |/ L KT
25% ,NO, BN 52 e K A 27 i 44 1) 22 B0 85 -2 40 1Y

75 S ZH AT K % ,8D F1 80 BAL (LL VSMOW ) W %o , F A6 b5 B0 24 mg- L7,

Hb T KR AR A A R A K ST UK AR 2R 2R T
AU AR GE X 1T AL KRR b B IR A K A 16 41,
H R 94. 1% ;33 2H R BUKFE S rh IR BUK A 740 5
R 21 2%. 1R Y K 32 B2 50 A 46 7 TR X, AR AR Fr
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Fig. 3 Relationship of nitrate concentration and mEq percentage
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2 VR RN N2 3 sh i SR [ 52 e . L B K JE AR 07 1
VT X, KGR KA 2 Al PR B L i
TFOKAR BT A, Nat FlCLR BE 2548 T 38 , K fk 24 2%
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A5 12, 1%, I A2 3 5 1), Na'Fil CLvk B2 IR A i 3 R R F TS R W URE ] 16. 1% ~ 33. 2%,
. MK KA AL LA Ca-HCO, B R 3= KETE20% Lo A7 (£ 2). i b X &R A0 2, KA %

S AR T S AR ATIE ML KSR RST X LT K 0 AN A SR IR L R TR S b 2
T L (1 R S DX PR A R R s A o e e A TR SR MR KRR AL, X 5 1A B 2 AT IR
BEA TS B B E U B A Y. Rl A e R X PR i 7K ) 3 DX T AR AL

WEEA TSN Z — 0 TR 2, 4k 1 B 1 F2 WERXEMpHESIT
ﬁ’?ﬁﬁ&ﬁ‘ ,¥)}i8i@%§%§%}§£%jﬁ@ . ﬁ'ﬁ@%ﬂ?ﬁ Table 2 The pi()fprecipilalifjn in the study arAeaA _
T AR SR 5 18 A T KA R I T S
K FR T A X 4 % 606 2 O 5 €57l 9 B o oo . o
TR HE T 2338 ) H i R 2 | A E B e A 7 XA M 2012 4.67 ~ 6.86 532 23.9
TR AN, KA HETS - Tk = JE "y Heak 2 2013 4.92 ~6.09 5.50 17.9
TG ML R K . AR TR B U T H R KK A2 2 2om 134036 330 210
SR RUK AR L 72k e NO 0 T B RN o o
3.2 T KK AR SRR AR IR OHL R A3 A 2017 5.06 ~ 6.44 5.66 16.1
3.2.1 Rk R A R R 43 B

i P22 P b T 7K 2 T ] A g U M X5 A R (2) R PR S A it ﬁLﬂ(Eﬂ‘EFM’F}%‘ @1

JRERBEI B2 — ) KB AL BB A e 7l R B S 1 2 S i@aj«m pH
FICALHE ™ 45 3 3940 R R FE B B0 S DS K (1 0 3 17 9 O i 2
VRO TF SR A SIS A TR S (% Cafn) Mg)TU\i(TH&@@ | b A 5 Tt
A T R K 9 A R R L ﬁ%‘ﬁﬁ&ﬂﬁ%ﬁr%@%RZF @%%Eﬁpﬁ@ﬁgﬁ‘ﬁﬁ
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J I(M&Fﬁjwf% AW LM, Mﬁxwfk 4 L) S M £ Ok L R B % 3 R B
@@JTEEVE%H“‘ PP T K R AR pH (AP 7E 4.5 ~ 5.5,»1%@@%3@%@%
T4 U B DB — AR T 0 28 w1 A AT IR R T 6K 00
PO A IR B IR B4 4R 2010 ~ 2017@ WA R T AL X R B0 28 o B 2 T 3 S
58 X KSR K pHAE A T 5. 05 ~ 5. 66 Z[A] HZ2 LR
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Table 3 Statistics of pH value of unsaturated zone

PR AR (pH<4.5) Rt (pH 4.5 ~ 5.5) SR (pH 5.5 ~ 6.5) i (pH 6.5 ~ 7.5)

AR FEARL L A1 /% FEAZL L 151/ % FEAEL L 1/% FEARL L 51/% FEA
U R B R 20 59 13 38 1 3 0 0 34
50U R ARG A 4 11 21 58 9 25 2 6 36
I F o B RS 6 12 38 78 5 10 0 0 49
IR A 1 3 27 68 11 28 1 3 40
REREE A 0 0 20 65 9 29 2 6 31
PRt E TR 24 10 204 84 14 6 2 1 244
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P FERR AL I AR S SR AR K W) 22 )5, MR K B pHAE SR P AT (A7 SR K 2 v K i SRR R 3R I [ 4
AP ARIZERAE KR RGP RE T R/ ARMEA T3 89 RORE, PRI, %) TR B4 5% o BE T 555 . F-
WA D BF S X S KRR LA o R XA A ALK & K2 2 LA LD | R
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