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Table 1  Observation of groundwater monitoring wells in 25 hours

5 L e CRE B ) AR/ /BB 2 43 piEDA HUT AR IBORE (28D

Q72 2014/06/13 08:30—2014/06/14 09:30 K 26
2014/06/19 17:00—2014/06/20 18:00 /N 26

QZ3 2014/06/13 12:00—2014/06/14 13:00 Kl 26
2014/06/19 10:00—2014/06/20 11:00 N 26

QZ5 2014/06/27 09:00—2014/06/28 10:00 K 26
2014/06/19 10:00—2014/06/20 11:00 s 26

2 AR R R AL

2.1 FEHEBETEETHL

2.1.1 XKi#h

W, QZ2 W I K* % & 2h 406 ~ 458
mg/L,Na" 2} 10 700~12 200 mg/L,Ca*" 2} 384
~430 mg/L,Mg*" 5 1 330~1 520 mg/L, ¥
fEM K R 430,11 415,408 F1 1 422 mg/L; QZ3
W KY 5 9.8~11.2 mg/L,Na”™ i 68.7 ~
129.0 mg/L,Ca*" 24 49.8~61.5 mg/L,Mg*"™ 2}y
8.3~9.0 mg/L,FE¥{EMKK HF 10. 7.80. 3.58. 4,
8.6mg/L;QZ5 Wil J K™ &y 432 ~492 mg/L,
Na™ 2y 10 200~11 600 mg/L,Ca*" 25 382~432
mg/L,Mg*" & 1 150~1 290 mg/L, FIHEMKIK
A 451,10 592.,397.1 197 mg/L(F& 2),

2.1.2 INERH

AN QZ2 W KT % &y 385 ~ 426
mg/L,Na™ 2} 10 900~11 900 mg/L,Ca*" & 390
~623 mg/L,Mg*" /1 230~1 380 mg/L, ¥
{EAR K & 401,11 254.413.1 298 mg/L; QZ3 M
MWH K™K 10.3~11.4 mg/L,Na" 3 67.8 ~
119.0 mg/L,Ca’" y 42. 2~63. 6 mg/L,Mg*" K
7.3~8.4 mg/L,FE¥EMKK M 10. 9,78, 4.56. 9,
7.9 mg/L; QZ5 Wi H K"l 362~419 mg/L,
Na™ & 10 200~11 400 mg/L,Ca®" 5 398 ~438
mg/L,Mg*" & 1 210~1 360 mg/L, FIHEMKIK
S 391,10 735.416.1 266 mg/L(FE 2),

i 285 55 W 25 B W T s A R R O B R R
R ] QZ2.QZ3 Wi I LU A i o . 2 R
W, QZ5 M) F I 4 Sy 7 g R W 5 /N I QZ2 42
A R 32, QZ3 & A Fe A A I - 9 U4 A

HWE AT, QZ5 A Ry A o LASH U SRy 3 L AT DL A 4
G2 IR 2 Bl 0 2 i BT A AR AR .

KW 7 QZ2 W) LR TR R
B3R 0.03, 284k A RS 2, 1T QZ3 WD - BR T
Na ' BALEE K Z A0 A8 5 ZECH 0. 02~0. 05, QZ5
A R T 0.02~0. 035 /NI QZ2 78 = &
B BTN € 0. 02~0. 11 Z ], QZ3 F A 4k +5
7E 0. 03~0. 14, QZ5 Wil H: JLF- R A8 . 354 0. 03,

QZ2 F1 QZ5 WM Iy K™ Na® . Ca’" & &
AHIE T Mg® ' 125 S 8 WL B i P X e i e 3
18.82% , F W QZ2 Wi I =2 B K A=, H AR
PEAR LR K — A AE R S WY BORE A T R A T
BH B T8 5 M B B W TR

22 FERBETIETHL

2.2.1 XK#H

K, QZ2 Wi CI & & 19 100 ~
21 200 mg/L, SO K 2 300 ~ 2 660 mg/L.
HCO, H 118 ~ 128 mg/L. F ¥ {H K K K 20
138.2 519,126 mg/L; QZ3 Wil Cl™ K 83.3~
160. 0 mg/L,SO?" & 35.0~49.9 mg/L, HCO;
197 ~ 242 mg/L. FHE KK A 96.8.37.9.
227mg/L; QZ5 W H Cl A 17 000~ 19 100
mg/L,SO? H2320~2 580 mg/L, HCO, H
158~168 mg/L, FIE MK K 17 827 .2 427,168
mg/L(FE 3),
2.2.2 A

AN, QZ2 W JE CL i 18 400 ~
19 800mg/L, SO K 2 400 ~ 2 780 mg/L,
HCO; H 123 ~ 128 mg/L, F# E K &k K 18
838.2 594,125 mg/L;QZ3 Wi} CI™ 24 80. 5~
142.0 mg/L,SO? & 39.3~49. 3 mg/L,HCO;
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Table 2 The content of cations of groundwater Table 3 The content of anions of groundwater

monitoring wells in tide period /(mg/L) monitoring wells in tide period /(mg/L)
W B W St E K Na' Ca?" Mg* Mt W St Cl™ SO~ HCO3
Q72 /N 406 10 700 384 1330 Q72 A 19100 2390 118
IZPN 458 12200 430 1520 Eoa 21200 2660 128
T8 430 11415 408 1422 T4 20138 2519 126
fZ&  —0.09 —0.13  0.09 —0.11 7 —0.04 —0.11 —1.00
A —0.69 —0.50 —0.80 —0.37 s 25 —0.93 —0.81 0.11
* AR EEC 0.03 0.03 0.03 0.03 * BSRFRE 0.03 0.03 0.02
] QZ3 /N 9.8 68.7 49.8 8.3 ] QZ3 5235 83.3 35.0 197
Ll BXk 112 129.0 615 9.0 Ll B 160.0  49.9 242
S 10.7  80.3  58.4 8.6 S 96. 8 37.9 227
& —0.92 2,61 —1.88 0.12 TES 2.64 2.71 —1.87
LN 0.46 6.48  3.66 1.07 & 6.55 7.03 3.77
AL ZHE 0,03 0.19 0.05 0.02 ERFH 0.21 0.10 0.05
QZ5 SN 432 10200 382 1150 QZ5 5438 17 000 2 320 158
TP 492 11 600 432 1290 e 19100 2580 168
S 451 10592 397 1197 S 17 827 2427 168
i 25 1.46 1.87 1.90 1.08 kS 1. 04 0.56 —5.10
e 25 3.46 5.33 5.50 1.74 U 2% 3.16 0.02 26. 00
R R 0.03  0.03  0.02  0.03 WA 0.02 0.03 0.01
QZ2 SN 385 10 900 390 1230 QZ2 i fi% 18 400 2 400 123
TP 426 11 900 623 1380 5L 19 800 2780 128
S 401 11254 413 1298 S 18838 2594 125
i 25 0.69  0.66  4.80  0.34 TES 1.04 0.15 0.33
e 25 0.74  0.53  23.88  0.87 e 2% 1.08 0.18 —2.06
TREA 0.03  0.02  0.11 0.03 REM 002 0.03 0.02
Q73 B/ 10.3 67.8  42.2 7.3 Q73 52 80.5 39.3 202
SN 11.4  119.0  63.6 8.4 58] 142.0 19.3 237
N Sy 10.9 78.4  56.9 7.9 N SEH 95.0 41.8 226
b fiZ& —0.84 2.63 —1.28 0.33 i IEES 2.18 2. 20 —1.31
i e 25 0.66  8.42 1.33 1.66 m W A5 6.81 7.95 4.10
AR ZEE 0.03  0.14  0.10  0.03 REH 0.13 0.05 0.03
Q75 /N 362 10 200 398 1210 QZ5 ik 17 700 2 370 153
SO 419 11 400 438 1 360 e 19100 2 540 163
S 391 10735 416 1266 S 18223 2445 158
T 25 0.07  0.33  0.23  0.64 S 0.56 0. 20 —0.79
s 25 0.09 —0.34 —0.62 —0.07 e 25 —0.46 —1.09  4.18
AR ZE 0.03  0.03  0.03  0.03 WREH 0.02 0.02 0.01
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202~ 237 mg/L, ¥ EMK K H 95.0.41. 8,
226 mg/L; QZ5 Wil # Cl~ 2k 17 700 ~19 100
mg/L,SO? K2 370~2 540mg/L,HCO; 3k 153
~163 mg/L, FEHEMK K J 18 223.2 445,158
mg/L,

QZ2 Wi K CL Fn SO KA fm FiH
WAE o /N 300 D0 Ay s R AR 0, QZ3 W AE R
/N 2 O 20 e RN AR 06 QZ5 W I I A K
0150 7 A FH AR 0 L /N T 391 A A Al R LB s HCO,
Z 5 Cl" SO NMHRGEIHIEA. WA B
QZ2 Wi A S R ECH 0.02~0.03, QZS K
0.01~0.03, W35 ¥R/, 455 LL E CL M
SO B FH B & &, W0 I 34 2 B vl K B
P QZ3 WAE S REN 0. 05~0. 21, LB,
Cl™ #1 SO B BARAR 2, iR oK Pr i il , (B A 32
B Cl FEpfR g,

2.3 HthZEREETH

2.3.1 # & CO, Fo T M SiO,

QZ2 W H- 7 W3 A~ T 2 15 B 9 i 1 CO, 3
R0, 2 A W R i 3 BN 1S DA S B CO, i
MEC QZ3 W W 75 75 A0 £ s B i i 25 CO, AR
WH 6.2~8.8.2.6~8.8 mg/L,QZ5 Wil 7
FR N HIRIR H 5. 3~8. 8.2, 6~12. 3 mg/L,

A i A DX A e AR R R R Fh )2
AR R R 45 3 R K & T SIO, 3
) SiO, FEE— 2 A 0 E Tk 2 AN i ek 18R 1HL 7 3
15 5 BOR /N & ARG, KW, QZ2 W I I
A% P SiO, Sk 8.8 ~12.8 mg/L, K 10.4
mg/L.QZ3 Wi I K 17.9~22.3 mg/L, ¥ K
19.2 mg/L,QZ5 Wi H~ 9.4~13.5 mg/L,F
11,4 me/L;/NE QZ2 Witk SiO, k2.8
~6.8 mg/L,QZ3 Wil HH 18.9~21.6 mg/L,
QZ5 K 4.7~5.7 mg/L, F¥MKIK K 3.7.19. 5,
5.2 mg/L, QZ3 W& T QZ2 f1 QZ5, )5
[EZEE S
2.3.2 XIAEMEK TDS A2 E & FF4 pH {4

ERTI, QZ2 W 0 1 MR 7K S i [ 44
TDS 3 34 400 ~ 38 600 mg/L,F# Kk 36 465
mg/L; QZ3 Wi il H Ky 404 ~ 529 mg/L, ¥ ¥k
427 mg/L;QZ5 Sk 31 900~35 600 mg/L, K
33 054 mg/L., /NEIHA, QZ2 Wik 34 000~

36 800 mg/L, 1 34 908 mg/L; QZ3 Wi
385 ~ 501 mg/L, ¥ K 424 mg/L; QZ5 K
31 300~ 35 400 mg/L, ¥ F 33 458 mg/L,
QZ2.QZ5 Wi I TDS ¥4 15 15 5 w5 K - A2 5+
FHAE 0. 02~0. 03 Z [H] AN 5, 78 A AN K, A X 2k
Y, QZ3 A A fie K A8 7 R K 0. 05~0. 08,

I QZ2 Wi 4o /K ) SRS Ry 6 469
~7 327 mg/L,FH 6 878 mg/L; QZ3 il H:
A 160 ~190 mg/L, F 3N 182 mg/L; QZ5 N
5 552~6 248 mg/L.F ¥ % 5 784 mg/L. /il
B1.QZ2 Wiy S AE B2 6 050~6 756 mg/L,
Sk 6 357 mg/L; QZ3 S 136~193 mg/L,
% 174 mg/L; QZ5 % 5 975~6 701 mg/L, -
¥ 6 249 mg/L, QZ2.QZ5 W -5 FE my H %
LT QZ3 W IR E AR, 5 LA L TDS J2& A4f X i
.

2.3.3 pH1&

K QZ2 W H-9 pH 2y 8. 34~8. 67,°F
Yok 70415 QZ3 Wil H- ok 7. 88 ~ 8. 00, F K
7.92;QZ5 WM IR 7.86~8.39,FF 7.99, /]
W, QZ2 Wil 3t pH 2 8. 32~8. 38,1 8. 36;
QZ3 W3 pH H 7.62~8.13,F3 7.78; QZ5
Weil HF pH b 7. 92~8. 23,71 8. 10, QZ2.QZ5
W pHAE 578K pH HIJLF—B L H 2
QZ2 Wi H: .

2.3.4 wFFE

K W, QZ2 ny 7 %l 58.5 ~ 65.6
mS/cm,FE K 62 mS/cm; QZ3 H 5% 0. 688 ~
0.897 mS/cm, ¥ 0. 726 mS/cm; QZ5 & 54. 2
~60.5 mS/cm, ¥ 56. 2 mS/cm, /M, QZ2
B S K 57.9 ~ 62.6 mS/cm, F 1 59.4
mS/cm;QZ3 B 5% 0. 656~0. 854 mS/cm, -1
0.722 mS/cm; QZ5 & 53.3~60.3 mS/cm, -1
57.0 mS/cm, QZ2.QZ5 Wil 43T . QZ3 Wil
B EMARZ . o SR TDS, SR 2 A0 F.
KR AR AR A X GRS

ZE bRk, QZ2.QZ5 WM HFHE T LA Na© |
BB+ LL CU b, Na™ Bt & P 3 L il oy 83 %0 ~
85% ik s g K 5 i, L o 87 % ~ 88045
QZ3 WEMFELL HCO; (514, Hfil hy 6296 ~63% ,
Ca®" L i B R, IR I
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Fig. 2 The variation of anions of groundwater monitoring wells in tide period
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Fig. 3 The time series change graph of the groundwater ion standardization variable s of monitoring wells in tide cycle

X 41 e 22 S5 5 0 BH i

AL S1O, X R I8 A 1. 84 % ~18.57 %,
PLQZ2 Wi - fe v . TDS Ry 1.42% ~4.99% 2
M) . s BE R 1.94% ~5.96% . pH K 0.15% ~
3.23% LGN 1. 40% ~4. 96 %, £ A0 X 4R 1
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3 M KXHEEIEHS T K AR A A= 2S00

3.1 HTAKEBEEWL
WK A2 #i48 Cl- Na't L K H At ¥ 46 55 +

KA HEF K — MR RE K 3R 2~
100 ps/cm Z[H], [ 7K HE 50~100 pS/cm, ifEK A
50 mS/cm, T M HEGC 7K B 5~ 15 mS/cm, X 7K
100~250 mS/cm, QZ2.QZ5 Wil I Hy & -3
FE 56.2~62. 0 mS/cm Z [i] , B 8 5 F T ll HE ik
7K LT B TR S Al AN DR 8 B A s ) 24 45 7 e A
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W yMg® /yCa®' SR R8T K 4 53 ok R
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Fig. 4 Tide periodic average value of groundwater ion activity coefficient  in monitoring wells
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intensity I of groundwater monitoring wells
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Q0TI 0 SO A B AR TDS 5 A
wL IR AR E  EE B R CL Ml Na'
AR R 4 e I AT B R 5 i T EL R A R Y
B g 2 Bro iy B AR R K R R
LRI, — M R KT 4 o R LN
OWAK<1 g/L; QRUKE 1~3 g/L H:Q K 3
~10 g/L; @ #hK 10~50 g/L; © KK>50 g/
L. K, ik AR EUE I QZ2.QZ5 4k
K AR T QZ3 I 52 3 1 52w 52 G AT 9K Ok
FRIRAK KRR O,

R4 LS HHh T k8 R A Rk R
Table 4 Saline water type of ground water

monitoring wells in tide cycle
MR W EOKEED MR W Rk
K Q72 oK N Q72 ok
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Table 5 Degree of salinization of groundwater

monitoring wells in tide cycle
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VARIATION IN CHEMICAL ELEMENTS OF GROUNDWATER
ALONG THE SOUTH COAST OF HAINAN ISLAND
AND SIGNIFICANCE TO SEAWATER INTRUSION

YUAN Xiaojie, HUANG Xiangqing, GAN Huayang, HUANG Lei

(Guangzhou Marine Geological Survey, China Geological Survey, Guangzhou 510075, China ;

Key Laboratory of Marine Mineral Resources, Ministry of Land and Resources, Guangzhou 510075, China)

Abstract: The data of 2014 from monitoring wells in South Coast of Hainan Island was studied during
the times of neap tide and spring tide. Variation in chemical elements of the groundwater is adopted
for revealing its relation with seawater intrusion. Our results show that chemical element concentra-
tion varies with tidal cycles, location of wells and surrounding environment. In the wells of QZ2 and
QZ5., the contents of K", Na', Ca’" are quite close, but Mg®" is obviously different. In the well
QZ2, it is 18. 82% higher than that in well QZ5, suggesting that the well QZ2 is more severely affect-
ed by seawater. Na™ and Cl™ are the dominant ions in both the wells of QZ2 and QZ5. The average
ratio of Na' is 83% ~85%., Cl™ is 87% ~ 88%, showing effects of seawater. In the well QZ3,
HCO?" is the dominant, the content is 62% ~63%, and Ca®" also occupies a large proportion, show-
ing the predominance of fresh water. The SAR of QZ2 and QZ5 wells are 57. 95~ 63. 24 and 57. 20~
63. 13 respectively. However, it is 2. 17~4. 42 in well QZ3, obviously lower than those in QZ2 and
QZ5. As the conclusion, wells QZ2 and QZ5 have higher risk of salinization.

Key words: South Hainan Island; groundwater; chemical element; seawater intrusion



