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Correlation between shallow groundwater hydrochemical
characteristics and soil salinity
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Abstract ; In order to study the correlation between the shallow groundwater and soil salinity in Nantong are-
a, 31 water samples, 220 soil samples and 60 groups of water quality data were collected to analyse the
characteristics of the shallow groundwater and soil salts. The results show that the total dissolved solids
(TDS) in the shallow groundwater increases gradually from west to east which is highly correlated with the
ions in the water (K", Na*, Ca’", Mg’", Cl™, SO,”” ), and the groundwater is mainly constituted of
Cl™ Na type salty water and saline water. The salt content of the soil is basically similar to that of the
groundwater, which increases gradually from west to east and also increases gradually with the depth of the
soil. The saline soil type is chloride saline soil, dominated by weak saline soil, indicating that the salts in
the soil mainly come from the groundwater. The TDS of the groundwater is highly correlated with the total
soil salts and the ions (K", Na®, Ca’*, Mg’", Cl~, SO,”” ). Based on these findings, several linear
prediction models of TDS and soil salinity were established. With these models, thepredicted average corre-
lation coefficient can reach up to 0.839, and the average prediction accuracy reaches 88.93% , demonstra-
ting the excellent performance of the models. This presents a new approach to finding out the TDS content in
the groundwater from soil samples, which saves the cost of drilling wells.
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AFS8120 47l ; CO,° " (HCO; R JH R Bl 5 7% 71
T I 7 5 CL™ R FH A TR AR 7 2 125 1 2 5 NO; |
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5 - POH - Bk - B§PH—4F, TDS 7F 3 ~ 10 ¢/L
ZIA], R EOK, AR 2y 13 AR B E -
= =4 — &0 - (o - S fH—747, TDS 7£ 10 ~ 15
g/L Z ] KB 25, SR R 7K 5 S5 AR 3 1) Y2 1 by 7K
Jidse 22, TDS Z KT 15 /L, e ] 35 26. 64 ¢/ L( B
W MTE) o T R R E MR K 2 K VLK AR



551 19

2 3,5 R T KOKAE AR S AR A HORPERE S 91

95 RAEIRAC IR G, DT AE A VLU 52 H e 1 TDS fd
FRAL, SELR M IR ES

XFARYCRAR (0 1T AR RS, Rk 748145
B, R KA R B PR gt R 1, 8T
HKOKBERAC L T AR ST R 2. i 1 Fn 2
FIE T AOKHE T, S R R E 74 Na ™,
HWR PTI98 R 4 572. 57 mg/L, & i RGBS 1
Sy L™ HVR - (B 8 691.78 mg/L, K A& A
435k €1~ —Na %1, TDS 7 3 748 ~26 646 mg/L
), X945 R 15 059 mg/L; /K kE pH {HTE 6. 93 ~
8. 527 [], SF-HAME N 7. 46 , K T I i

28 /NHb T KK FE B K B 4% TDS K/N3 26 7] 43
M6 A JEIK (3 ~ 10 g/L) FI 22 A~Eh7K (10 ~ 50
g/L)  Hh#kEZL,

XF iR K K AR A 4 53 AT AR DGV 43 BT, 45 2R L
3, ME3 AN, TDS 5K EF (K" Na” ,Ca’" |
Mg®* (C1™ (SO, ) M I ME B2 1, # S 2R 504y
k7 0.800.0.992.0.462.0.963.0.995.0. 550, H:rf &5
Cl™ ARGk e, AHOCHE REGAH] 0. 995, 2R
T Ol BKhrREs 7, A5 5 HMEF LA R
ST R A i, F 2 {E 8 691.78 mg/L,
TDS 5 HCO; A0 ¢ M 48 25, M G R B R
0.195, K" 5 Na*™ Mg*" Cl™,SO,*" HI 3P4,

FH M 2Bk 0.827.0.727.0. 776 .0. 665 ,Na ™
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92 KIS Kk TR ¥R 2021 4E
F1 HRRMTAKAKBEFEEFRERESKITE mg/L.
PRI e K" Na* Ca’” Mg** al- S0,*" HCO; €0,>" TDS
EGYDO1 122 6814 423 809 12212 273 984 <1 21204
EGYDO05 142 5874 231 699 10759 234 984 <1 18486
EGYDO7 226 8376 271 1000 14991 1379 597 <1 26646
EGYDI13 111 5630 203 568 9117 1121 719 <1 17215
EGJX02 76. 4 5434 784 637 10675 575 672 <1 18576
EGJX05 195 7030 187 784 12380 2 955 <1 21110
EGQDO1 29.3 1633 216 219 3137 2 821 <1 5712
EGQD02 69.5 3938 632 474 7971 188 651 <1 13645
EGQD19 49.7 2852 228 398 5079 77.9 909 <1 9178
YD008 152 7392 636 877 13665 1012 580 <1 24060
YDO11 57.3 5258 749 668 10892 234 609 <1 18197
YDO13 29.0 2269 235 248 4278 5.13 698 <1 7437
HY14 112 4891 169 656 9552 222 723 <1 16009
HY15 98.2 3426 129 437 6086 558 1214 <1 11370
HY16 119 4475 193 636 8157 846 930 <1 14927
HY17 41.1 1404 89.4 211 2663 77.6 497 <1 4835
HYI8 108 4785 126 622 9637 14.1 685 <1 15686
HY19 67.7 3214 108 418 6408 15.6 614 <1 10572
HY20 75.0 3415 138 447 6974 10.4 646 <1 11437
HY33 137 5727 370 735 11343 870 845 <1 19800
HY34 62.7 4725 1095 592 10452 320 800 <1 17760
HY35 103 5999 371 710 11667 27.4 1103 <1 19622
HY36 40.5 1114 108 85.8 1904 224 421 <1 3748
HY37 61.0 1724 89.8 149 3022 222 363 <1 5520
HY38 242 6497 437 563 12194 1616 310 <1 21781
HY39 99.8 4255 191 522 8426 105 778 <1 14175
HY40 104 5063 314 597 10330 55.9 740 <1 17059
HY41 128 4818 255 531 9399 135 766 <1 15884
F2 HRERTAKEKNZASFEESITE
JRiE S p/(mg - L71)
FEAEE pH
K" Na* Ca®* Mg’ * Cl- S0,*" HCO; Co,*" TDS
BRE 242 8376 1095 1000 14991 1616 1214 <1 26646 8.52
f/ME 29 1114 89.4 85.8 1904 14.10 310 <1 3748 6.93
SEHE 102.07  4572.57  320.65  546.17  8691.78  372.21  736.21 <1 15059 7.46
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H&B (K" Na® Ca’", Z¥k -0.389, K" 5 Na*® Mg’ .Cl™.S0,>" #3%

Mg®* (C1™ SO, ) MAH GRS T, M OCVE R B ) Mhdseims, AH G 2 8020 514 0. 905.,0. 764.,0. 906,
7 0.916.0.998.0.652.0.850.0.996 .0. 773, 7F0. 01 0.808,Na* &5 Mg2+ No \5042’ MR, A ek
AV LR EMIG, 5 Na® (ClAHCHEm R, FER R0 0.826.0.997.0. 741, Cl~ 5 HiAth 4% 85 1
HF Na® [ Cl™ 2 &P ifae s 1, A5 5 g PR A PR A e o
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vk g HY42 \HY20 HY19 HY18 SRAE &5, i T 7 %6

Sytie/IN, HYA2 (A VL BRI, B A2 1 K 1 52 M 4571y
Hb B2 B TTK A A R BEVE T, 45 5000 o A
AN AT AR EB G AR B BRI Y HY20  HY19 (HY18,
HI T 32K s, A A 4 B 3 LB R B
WA 1% 4 NRAERFE s AR k2 A o v

TR VR ) HY42 MG 25 85 1 2 5 L

r b=
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¥

DL 6, KRB R

®3 MRRHMTRKUFESBXEFITER

4 kb

[ANNTi: N

HBEREE R E LA 2.

febn TDS K* Na* Ca’* Mg** cl- S0,*" HCO;

TDS 1

K* 0. 800 1

Na* 0.992 0.827 1

Ca’" 0.462 0.008 0.377 1

Mg * 0.963 0.727 0.963 0.375 1

cl- 0.995 0.776 0.985 0.470 0.964 1

S0,”" 0.550 0. 665 0.538 0.207 0.434 0.479 1

HCO; 0.195 0.023 0.214 -0.025 0.329 0.200 -0.238 1

*4 HMRRIGIHBSUFEIBEESITER
Bk e/ (mg-kg™h)
FHE(E pH
K* Na* Ca** Mg?* Cl- S0,*" HCO;  CO,>” jpihe

N 176 4225 311 236 6515 1340 355 <5 12313 9.84

£/ME 8.90 118 3.55 1.40 108 32.10 61 <5 616 7.38

G 73.11 1530.22  46.74  47.01 2310.55 292.61  186.86 <5 4493.63 8.24

®5 PHRRIESBHEUFESBEXESITER
izt PR ety K* Na " Ca’” Mg * cl- S0,*" HCO;
B 1
K* 0.916 1
Na* 0.998 0.905 1
Ca’* 0.652 0.453 0.633 1
Mg 0. 850 0.764 0. 826 0.837 1
cl- 0.996 0.906 0.997 0.639 0. 852 1
S0,’" 0.773 0. 808 0.741 0.656 0.744 0.725 1
HCO; -0.389 -0.497 -0.364 -0.443 -0.591 -0.410 -0.435 1
x6 AMBERESTEESUZEIFITR

TR Eite/(mg - kg™")

%7 K* Na* Ca®* Mg cl- S0,%" HCO; B
HY18 51.67 1268.72 48.54 42.08 1874. 44 237.60 202. 61 3725.67
HY19 39. 44 1150. 63 42.39 31.03 1670. 00 134.19 228.00 3299. 64
HY20 42.15 1042.75 44.92 38.29 1562.31 170. 81 197.56 3102.77
HY42 23.10 267.95 25.50 11.16 263.74 146. 64 200. 50 948.57
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i N, Mgt (HCO, 5 12 8 Jon e J3 R B &gt
SRR YRGS E Na® [ Cl™ O B — 3, X
EIUE T3S rhidhid 5 Na® (CL™ AHSC My A OCHE
ZAEEIA 0.998 F10.996 458 ; Na®  Cl™- & B 7E
8m LAVRIE IR B2 A K, RIIR)Z IR & HhEAN
K, X FF R TR L FRK IR R
PR B e AR DEAE H, A8 AR R 43 fE b, 1T 8 m
DU RS2 K 52, & Na®™ [ Cl™ 55 & 2]
IR TE 25 m 2247 VR EE AL A B EAE, iX — IR R FE
300l DX A TE

——Na* ——Mg> —=—Cl- ——HCO, —— Mg
S8/ (mg-kg) E8 / (ng-kg')
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6.1 THEHSSHTREFESBEESH
2T AR X S 1T K FE B4
S, W T AT AR, BT SR E
iy €17 \Na* (S0,*” \HCO; B F, ¥ & 14
5 48.89% 33.28% .6.67% 1 6.42% ; 4 F Ak 3=
FE TR C17 \Na® (HCO; Mg™" 55, 735 & 1 43 il
4 56.47% 28.71% .5.75% F13.52% , F2 0 +- 4K Fn
R K FREEFRA—H, HEEFESSTEE
O3 HEARIEA A . 3k 2Rt FAE L T K B8 it
5 KR A T A FIOKCEAE T, A4S I B 128
W BREAE FH e R A P L B R R SRV Rk
AR IR £ WA A AT K B 3 U )
TREATBE ),
%£7 WRRIESHTFATENFASSEFEHE
%

WiH K* Na* Ca¥t Mg* Cl- SO0, HCO;
4k 1.77 33.28 1.08 1.03 48.89 6.67 6.42

WK 0.71 28.71 2.28 3.52 56.47 2.56 5.75

Do I S 2 N N/ NG Sl R S
F B SCE , 8 T A OC R Bt — 2P i

TR GR35 1R KA 2R 400 45 B8 T IO AH G 1, 45
KF 8, mES W FH, LRFH K Na* Cl™,
SO, H# F/KH Ay K™ \Na* (Cl™.S0,*" #5eME &
AR 0.782.0.720.0. 712 F10. 693 , F - F2 BE#E
R HR/KA TDS 5+ kM @/ K" (Na™ |
Mg® " \C1™ .SO,”” YRS PEAAR & , A O 2R 443
7 0.735.0.812.0.714 0. 714 0. 741 10.835, 5
K* Cl™.S0,*" 7£ 0.01 /K | W& HHE, 5 ah &,
Na® Mg 7 0. 05 /KF F B FHHIE,
6.2 IR

WA ST T, B ARA R SR SR
K TDS FFAELRPEARSCNE , P e AT DL 3 37 B4 B ok
T - fA ) Bk & SSC RN ML R 7K TDS f, TDS 5
B EESSCK™ (Na™ \Mg®* [C1™ S0, X 6 & hs
FIFRDCHE R (2 8) , T LAy, TDS iy 2ot gkt [ml e
TR

FIF SPSS AR et 4y T hge e 7 7 4
TDS 51K S B Lk 3 5 FE, Wk 9, HhE9
AT, 3T A7 AR 8 ] D= AR 2R S0 5 SR R A, AH G 2R
BOFIIMEIE 0. 839, fe KAE M 0. 935, F & STt
HOEEIE H 0. 0125, /T 0. 05, 5 /MEAL H0. 006 ;
FIFHE 7 A [ F50300 5 A%, X6 F 38 X A 3 7K TDS
HEFT RO, T 7 A % 1) - X {E ik B T88.93% , i



451 19

2 i, 5 AT OKOKAE AR S AR A HORPERE S 95

R K A2 (3), 15 90. 62% , %0 TDS 5+
g K™ Cl™ (SO, B SC R % Y, EE A
Fphep K G REsE , R o1k,

36 2 % 1] U T g A A B R AR 2K S BT

PRAP AT LAGE 0 S e R A £ SR A
XHRE 5 K2 1 TDS , I RE L BB A W Z 15 1 1 575
IKJZ PR FCARBL , LA -4 H 572 BT 545
H2 .

x8 MRRXIEAZARSHTKUFASNEXRY

H T K
E=gan

TDS K* Na* Ca’” Mg** cl- S0, HCO;

e 0.735 0.692 0.744 0.293 0.333 0.705 0. 609 -0.079

* 0.812 0.782 0.826 0.256 0.437 0.774 0. 690 -0.047

Na* 0.714 0.676 0.720 0.293 0.309 0.684 0.594 -0.080

+ Ca®* 0.215 0.336 0.251 -0.033 0.056 0.199 0.373 -0.319
& Mg>* 0.714 0.702 0.773 0.094 0.474 0. 694 0.612 -0.097
Cl- 0.741 0. 685 0.749 0.303 0.351 0.712 0.607 -0.063

S0,>" 0.835 0.789 0. 858 0.259 0.444 0.811 0.693 -0.106

HCO; -0.656 -0.476 -0.684 -0.098 -0.693 -0.647 -0.473 -0.122

*9 TDS 5k E SR —YTR

I A *H%é F i%ﬁ T
G £ it 5/ %

TDS =21940 —1.80 ¢ ") -84 ¢ M%) _315 ¢ M%) 149 ¢ (97 485 ) (1) 0.935 0.026 90.26
TDS = 18487 —27 SSC +61 ¢ **) +43 ¢ (7 463 ¢ 5047 (2) 0.930 0. 009 88.03
TDS =8873.02 +97.05 ¢ ) =3.63 ¢ () +37.31 ¢ 5047 (3) 0.870 0.015 90. 62
TDS =7256.47 +52.42 ¢ ) 424,05 ¢ 047 (4) 0.848 0.006 90.52
TDS =7691.55 +134.94 ¢ **) —0.21 ¢ ‘“ 7 (5) 0.812 0.013 88.93
TDS =6750.97 +4.53 ¢ *“7) (6) 0.741 0. 009 87.11
TDS =6048. 58 +2.52 SSC (7) 0.735 0.010 87.04

T TDS Sty F K S AR IE B 1 7 Bt /L SSC R H AR B AR B i mg/kg; ¢ 4 1 kg o K O iE  mg/kg, ¢ )¢ (M2 2

XS HAAR,

7 & B

(1) Bl X 3% J2 0 /K 32458t 47 2 i,
KBRS, E PG [ 75 TDS % i 4 K, 22 gk Fiih
7K, kAL 2 3% €1 —Na 1, TDS 54 85 7
(K* \Na® .Ca’* Mg™* \C1™.SO,>" ) BIAHEERS

(2) Pl X 9% 2 A R s, b i e
616 ~12 313 mg/kg 2 [H], 3 55 £h i 1, #hist
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