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ABSTRACT: In this study, spatio-temporal variation characteristics were evaluated using groundwater quality
monitoring data for sustainable groundwater use and appropriate management in rural areas. The hydrogeochemistry,
analysis of variance (ANOVA), and trend analysis of Mann-Kendall test and Sen’s slope analysis were applied
to 20 groundwater wells in the study area. As a result of ANOVA, groundwater quality showed a significant
difference (a<0.05) by depth as shallow groundwater was relatively higher than deep groundwater in major
components (TDS, Ca, Mg, Na, K, Cl, NOs;, HCO;, SO,). However, differences in groundwater quality according
to time (year and season) were not clearly identified. As a result of non-parametric trend analysis such as the
Mann-Kendall and Sen's slope methods, TDS, Ca, Mg, Na, and ClI gradually decreased, which seems to be related
to the decrease in the im pact of high-salinity irrigation water supplied the drought in 2018. However, S2 and D5
showed a tendency for these components to increase, which is thought to be due to increased human activities and
livestock sheds located around the tube wells. It was found that TDS, Ca, Mg, Na, and Cl can be used as useful
indicators to monitor water quality changes from the groundwater hydrogeochemical characteristics, ANOVA,
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and trend analysis studies of the study area. Therefore, it is thought that these statistical techniques and trend analysis
can be usefully used for the prevention of deterioration of groundwater quality in rural areas and sustainable water

supply in the future.
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Fig. 1. Location of the study area and distribution of stream and groundwater wells.
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Fig. 2. Land use map of study area.

3k - 0j2

4

lor

28] 174

B R AR FHF0R AmeIA 18-43
m (B 57 3.47 mole], F4% ShFel 1.8-14.0
m (B 7 3.89 m) Zolo] FaleiAket, 2Pa5)
Je)3 Hsiiolis 7RI Aol o] 28
14.0 m Zo]o]A] Lehitar ek,

2.2 254 Al 33 L 24

AT N5H0] Hmoh A7ho] e 48]
s} B3] $iste] 3 207) WA et A= S
Aol LA +HHAHAY 1). AFAYG A
sl 420) A oA Gl T BRI A
| 57] 15tel, Tk A3k THL A= 30 mE 7]
Fo= AR gFAe AR 1248 TEIGH
% 3b). ARG Ao WSS ARG AR
ek TR o An, et o) olvt o
2 10 m Aol 3 e B ATeo] Rk
A F3be] A G A Tefshe] B AT
£ AR 30 m JES 71E0 R Ao} AR sk
PAL FEEIHE Kim ef al. (2008)2] =AM
A3heo] ek AT E 0|2} o] S2 5} F3}
Y7k F2 BEsHe W% 5] 542 yehd

N

A

© DG
|_N¢]
A Livestock

Landuse

[ | Residential
[ | Paddy
:‘ Upland

Forest

m Grassland

Bare soil

- Water



SEIAIBIEE SHTHEM EA Y Y

ool
0x
I

T e A= 7IE2E 30 mE AASEL A
FebH|asto] AL A Ao o B4S F7IRE
Uk, EZE sk =AY AT THE WS FAE
Bslm grkslr) 9Jahed, & 831(2019.07.~2022.09.,
280 d)el) BA A5 A28 AFHst Lajstel 1
=& FEshar stk

] A5 sk Bl §2rh A=
o] QQA] oo} Soi|-& 4~%=H I (Submersible Plastic
pump, Eijkelkamp Co.)& ARE3}o] X8l A|lRE
GO, AR ASTL 71E B A o]
gato] NS Yk Aol AR HHE ©
ol o5t RS AT YEAE 2E ARE
shwsl] fate] 27]ohe A|olE S5 )
of WA 3 W A Skl LE(T), Sko]
SE(pH), A7 HEE(EC), ALRMIASIER), 85
AHE(DOY7H HAE ol AR E AHSAT. A}
S AR AHNE T 8719 B £ BA Al
AR He A RO} A5E ol gate] 3

T O

£ o

(a)

30 D12

=)
o
o
0

i
Rl
12
Rl
_O'E
T
¢
rE
o
Jm
0_I.
HI

A 73

3] o] M AT F ARgsEl e, ti7|et HES 2
2:35te] H|lE &, FE A 5ol IE 329
H37h AskA] s skGT) o] AFE A5}
T A| B ofo| Aubiof WA Hytsto] g%t wE
AlZE Yol] AFARE R8I F4 oS0l 1
FAAEY EAS AR Asle AlRE 045 um AE
EAMEY ] L E ot on, 8 ol
M AEE S L ol IH Sl e s= 7
2 A5 AASAL AR 10 mIg & 34
F7¥ste] pH 2 o5tz Th5o] T3t

RHHE Aok T8 F=0l(Ca, Mg, Na, K,
Si0,, Cl, NO;, SO} &z o] thste] 245
Asheich 78 ol LS FEATER T EA
7](ICP-OES, Optima 7300 DV, Perkin Elmer), 2]
2.2 ol&g2nlE T12u|(IC, Dionex Aquion, Thermo
Fisher), 718]2 ¢Z&] == A=2A7](Auto titrator,
T50, Mettler Toledo)S ©]-&3}9t} X]5}=29] o]-&
B4 A= skt P 2AHCBE, %)E AlAtste] o

D11 S4 S3 S2 S1

-
o

[ -
o o
. . . . .

Elevation (m a.m.s.l.)

Soil/Alluvium
Weathered soil/rock
[ZZ2 Rock

-50

Distance (m)

(b)

0

30

60}

90t

E120}
-4

2150+
[

Q g0l Shallow

S1 S2 S3 S4 S5 S6 S7 S8

300

350

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10D11D12

Fig. 3. (a) Stratigraphic cross sections of A-A’ and B-B’ and (b) classification of shallow and deep wells by depth

of the wells in the study area.
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Table 1. Statistical summary of groundwater quality parameters from 2019 to 2022.

Parameter | Month-year Jul-19 Oct-19 May-20 Dec-20 Mar-21 Sep-21 Apr-22 Sep-22
Range 14.0-21.7 | 14.9-21.2 | 12.1-16.6 | 14.1-17.1 | 11.4-15.8 | 14.4-19.0 | 8.1-15.6 14.8-19.0
T! Mean 17.3 17.8 14.0 15.3 14.5 16.0 13.4 16.4
Median 16.3 17.0 14.4 15.2 14.6 15.5 144 16.0
SD 2.1 2.4 1.3 0.7 1.0 1.3 2.2 1.3
Range 6.2-8.2 6.2-8.1 6.1-8.1 6.2-8.2 6.2-8.3 6.0-8.3 5.7-8.8 6.1-8.3
e Mean 7.1 7.1 7.0 7.3 7.2 7.1 6.9 7.1
p Median 7.0 7.0 6.8 73 72 7.0 6.8 7.0
SD 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6
Range 0.0-9.8 1.3-8.1 0.1-7.7 0.1-8.8 0.0-6.4 0.0-8.5 0.0-8.0 0.0-10.2
DO Mean 4.05 4.09 3.09 3.53 2.77 3.26 2.31 3.24
Median 4.2 3.6 2.7 3.6 2.0 2.9 1.0 2.0
SD 3.1 2.0 2.4 2.3 2.5 3.0 2.5 3.0
Range 164-2630 | 160-1361 201-853 224-868 158-836 157-966 151-900 143-951
EC Mean 620 444 456 405 386 430 404 427
Median 510 336 381 330 329 405 350 377
SD 538 286 206 204 196 220 217 233
Range -83-327 -320-247 | -268-281 | -223-253 | -427-253 | -262-233 | -151-262 | -179-321
ER? Mean 138 135 109 63 84 76 102 77
Median 167 202 166 98 130 116 147 151
SD 107 149 159 131 157 136 129 156
Range 12.9-127.8 | 12.9-91.6 | 14.3-92.2 9.1-90.7 12.7-88.1 | 12.3-84.0 | 14.0-90.6 | 12.0-92.1
Ca Mean 57.4 459 41.8 38.1 40.6 41.2 38.5 42.8
Median 56.9 343 38.1 31.7 30.8 40.4 28.7 33.8
SD 31.3 24.1 19.9 21.2 22.5 20.0 21.8 23.3
Range 4.9-47.1 4.7-25.6 4.0-22.9 4.2-21.6 5.5-23.7 4.5-24.2 5.0-27.1 4.3-26.7
Mg Mean 15.6 12.2 12.2 10.9 11.0 11.0 11.8 11.7
Median 14.7 10.8 11.7 9.3 8.6 10.2 10.4 9.8
SD 9.5 6.0 5.6 4.8 5.2 5.0 6.3 6.3
Range 6.2-320.6 | 7.1-136.6 | 7.0-72.1 6.4-74.7 7.4-64.5 7.2-43.2 6.3-56.1 6.6-44.7
Na Mean 37.9 26.7 22.6 21.7 20.9 19.7 20.8 20.6
Median 18.9 17.2 18.1 16.1 17.0 15.7 16.0 17.8
SD 68.1 29.3 15.5 16.1 13.8 11.0 13.8 12.7
Range 0.8-27.6 0.9-14.0 0.8-9.8 0.8-7.9 0.9-4.9 1.1-6.4 1.0-7.5 0.8-6.7
K Mean 4.6 3.7 2.7 2.8 2.4 2.8 2.8 2.8
Median 2.6 2.6 2.1 2.2 2.2 2.1 2.2 2.5
SD 5.8 3.1 2.2 1.7 1.2 1.7 1.8 1.7
Range 3.5-25.3 2.7-24.4 1.1-22.2 0.7-23.5 44-27.6 6.5-23.7 0.0-24.1 1.8-22.9
SiO, Mean 16.1 15.5 14.2 14.5 15.7 15.9 12.7 13.4
(aq) Median 16.1 15.9 14.5 14.8 15.5 15.8 12.2 13.3
SD 54 4.6 54 5.1 4.8 4.0 5.6 49
Range 59-399 33-326 60-338 43-359 57-374 46-306 52-316 39-315
HCO, Meé_m 169 144 137 148 147 138 128 138
Median 153 120 126 124 125 124 115 117
SD 84.5 77.3 68.0 78.3 81.7 66.6 68.2 74.1
Range 7.3-735.5 | 7.3-303.3 | 7.67-136.7 | 7.1-124.4 | 7.35-136.7 | 10.1-153.8 | 7.02-135.1 | 9.15-153.8
cl Mean 102.0 64.2 58.4 40.4 42.3 46.8 45.7 46.9
Median 56.5 29.7 42.8 27.8 30.1 41.9 34.5 36.6
SD 163.0 80.3 44.0 33.1 33.5 36.4 35.8 40.3
Range 0.0-60.5 0.0-55.3 0.0-53.6 0.0-55.9 0.0-65.3 0.0-59.6 0.0-61.8 0.0-87.2
NO; Meé'm 11.9 12.2 10.9 11.0 134 12.7 12.9 14.0
’ Median 2.7 4.0 2.7 1.7 3.8 39 32 6.5
SD 18.8 18.8 16.1 17.7 19.6 18.2 18.6 22.8
Range 3.2-77.7 4.5-48.6 0.7-59.0 1.0-43.4 2.8-44.1 0.7-54.4 1.8-104.0 | 0.0-68.4
SO, Mee_m 223 16.5 17.4 14.8 15.6 15.9 17.8 15.6
Median 17.8 12.9 14.4 11.7 12.8 13.5 13.5 13.5
SD 18.6 12.1 13.4 10.4 11.8 12.3 21.7 14.9
Range 87-1409 100-709 104-447 107-451 95-454 93-449 93-453 87-508
TDS Mee}n 352 268 250 229 235 224 226 237
Median 321 206 225 201 196 210 203 195
SD 284 154 104 109 107 96 106 120

*The units of all parameters are in mg/L except; 'T (C), 2pH (-), 3EC (uS/cm), “Eh (mv).
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Table 2. The results of correlation analysis between groundwater quality components.
Parameter Ca Mg Na K SiO,  HCOs Cl NO; SO, TDS
Ca 1.00
Mg 0.84 1.00
Na 0.51 0.65 1.00
K 0.58 0.73 0.91 1.00
Si0, -0.01 -0.15 -0.28 -0.30 1.00
HCO; 0.85 0.64 0.35 0.40 -0.02 1.00
Cl 0.64 0.82 0.92 0.87 -0.25 0.36 1.00
NO; -0.20 -0.09 -0.21 -0.12 0.38 -0.36 -0.22 1.00
SO, 043 0.37 0.52 0.57 -0.20 0.23 0.44 -0.10 1.00
TDS 0.85 0.90 0.87 0.88 -0.14 0.64 0.92 -0.15 0.55 1.00
<2019.07> <2022.04>

® Deep wells
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3% 60

a0

I cd
IT CaHGO3
M Mixed CaMgd
IV Mixed CaNaHCO3
V' NaHCO3
VI Nad

B Tl
L T

* s ae PO .4
100 80 60 a0 20 o o 20 40 60 20 100 100

Ca Cl+NoO,

Fig. 4. Piper diagrams of groundwater samples analyzed during the study period.
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Fig. 5. Variation of NO;-N during the monitoring period by land use.



K

o] EX|o|-§ ¥z} Fof 7]¢lg Ao
2 AAXI. A& =9°], D3 32 32} A]7](2020
d 5eH)E 717 o2 ZARY A4T)6.90~8.24 mg/L
oA 2.40 mg/L o]3t= FA I Robxl=t, ol=
D39 EZ] o]-g-o| A4Hd Ao WA 7Hs/dol =
< WA A= HItE At Bl IS A=
AZrEnt. o|ek= 22| D4 & 23} A]7]<Q1 2019
A 10€71A) = AA] 2471 0.05 mg/L o]312 H
Z=chr} 33 A17121 20209 5LEE]E= 7.14 mg/L
oA} B LA & Fro] WAk Aavt HEEw
U FRIT o= USIT E=3E S5 B 9] H ol =
47} A17191 2020 1295 H=E +47]E2 10
mg/LE 2134 10.17~14.76 mg/Le] =2 AAk
d AaE eIt

3.3 24 EM(ANOVA)S 0|25 2|54 AT
YAPIE E4 R

Asta: =4 5L AR 719 7D A7
wsto] weh gebd 4= glom A|ska: 3 9] 7o)
of wetA = zpo]7h WAE 4= YtHCha and Seo,
2020). FH Aol A= ol A5k -2 2] W3}
7HAZHAE, A=) 859 Zloof| whebA EetA]
= A& Aok AEE BARE o]-83)o] vkl

BAF BHANOVA)T 22 A wioz 4%

(a)

njo
=)
0

-QE
0

i
Rl
12
Rl
_O'E
T
¢
rE
o
Jm
O_I.
HI

24
B—m S5
20 *—°*s6 »
+—¢ S8
~16F
3 oLa
€ 12r \* T AT
; N
o &,
= N\
4+ =
0 L

19/5 20/6 21/7 22/8

79

1z

sfazzt shict.

a9 72 A7) ¥ig}t & Ax W3 Solet A
A Zpolo tigh HFel A A3k 107] &
(TDS, Ca, Mg, Na, K, SiO,, HCO;, Cl, NOs, SO,)
of gk =4 A AuE JEEE vtAE o] EA]
stof Hlwgk Ao|x, 322t AF ) HF 2 F
7HEE UEhd Aojok. 19 7a= 2019~2022 7}
<2 (9~10¥)°f 3210 24 4=3= 107] A&l
gt B4 S Uehd Ao 2 dfjnirt JEE ¥
T F2 v Aozt Lot A7z Eet A A
29 A3}t Fol= A HolA] 52 ¢ = AUsTh
ool A5 TP S AatEe gt sh= A
33,42, 5.1 mg/lLE AZE 27}l A UeR)
o 39 FFSE EAFCE HoF= Cl1Y Hd
LT 201939] 106.2 mg/L, 2021~20223 9] 63.8
~67.1 mg/Le] & Z0 & sP7tsl= A 4 5 AU
o AAA 2= BE RN HFR Zskert A
R AsteEt AFo s =2 Pdt D S 5
T2 HoFqith 19 7b=2022'd 4931 9€ 9] A
A 4 EAAS v|ug 298 B Aotk
1 7oA & = Sl vke} o] HE e AH X|s}
o BRoA A mE A & Apol= YEht
A &Sk, Bt FE H FHEE EIF FARE 3
YR ITHEE 3). el $bA 39 TaoM = & &=
U= AXE AE Askp= AR RSk H]s]
Fi AR s/ AHEoRE 2 HAE o &
WA Yelgtew, ol MR X|gkprt A %9 574

(b)

20
+—eD1
o—e D3
16 m—HuD4
+—+ D6
- D10
Jd12¢
[<]
E
.\A
e ‘
(@]
z ,l
"‘::-\. %
e
0 —l—!/ /

19/5 20/6 21/7 22/8

Fig. 6. Changes in NO;-N over time. (a) shallow groundwater, (b) deep groundwater.



80

5} 2. AUl ) A7 G2
=2t

A 2 ol e HAES B 1 A
2, Awd L A Q3 £ Hol7t B
o= o5 B/15h7] Siste] HAL BA(ANOVA)
& sty E 45 A7 el ANE B
B2 915 37 Aol et Bk BA(A
2 95%)9] 232 el Aolth. & 494 Ok
P-value7} 0.05 Bt} 2 02 s FFE7Hdo] Al
2 95% WA felstehs 22 ekl X
P-value7} 0.05 1k 2o} g HR7H4o] $2l5t
A) 9Fe A& Urekic. 3 A 7HQ) Ao} 4y
A3k 5 159] 48 Aol FUSIThs 7He] of
SHHL S0, 2 A9f3kat LheA] 97) 4 R(TDS, Ca,
Mg, Na, K, HCO;, Cl, NO;, SO,)ollA 2% t}=x]

QThs AT 712 & AR} AR Aeks 4

W) wo 2 A

-0l

4

lor

28] 174

Ao thatis AES 3L 4 Ak ol oA v
223 7)9 Ao} 7o) Belsis Aoz AR
A5t AR Asierr Ao Raig 4
o WslE Sl 5 % Q17 BE Sof oFt o
BRI P AR $olo] FusiA walsh
7) th2el o2 Witk uhH, e Aol et o
= 4 RS H 4o B 2= 9l Hle} 2] 2019
9 10€, 2021 99 € 2022 949 X[t =2
A7} A2 2ok 5 WA 757Ho] AgEo] o
=3 FJol7} ZA5IA) PeThs AL AT 4 9
oleh. a3k, 2022 43} 99| AHE So]| Rpo|
7} Qlehs Al i) ARIAE AeEo] AR oo
A ARE A5k S20] Zol7h Holx] gherhs
AEL AL, ol ATHSE 252 90%ol A
o] B4k B0l A = FAT 23S Lhehiit,
wheha), HRAEO} BAL BA(ANOVA)E o}84t %]

N
S

Na (mg/L)

Mg (mg/L)

60 7
= 30

88 E

16 30

28

0
Oct-19  Sep-21  Sep-22

0
Oct-19  Sep-21  Sep-22

0
Oct-19  Sep-21  Sep-22 Oct-19  Sep-21  Sep-22

320

- T _
D20 2 S 60
= £ 160 J T E
3 160 3 q )
¢ e B | £
80
80 ‘

40 z
20

.

117 4
Er

SO, (mglL)
TDS (mglL)
>
8

(=]

o
Sep-21  Sep-22 Oct-19  Sep-21  Sep-22

0
Oct-19  Sep-21 Sep-22

o
Oct-19  Sep-21  Sep-22

@
i

2

s

Na (mg/L)
8

Mg (mglL)
a ¥

J1T

>
N
S

K (mglL)
N

$i0, (mglL)
3 @
J—

|

b
(I

G sG

sG s DG DG

160

©
8

HCO, (mglL)
g 3
.
L
NO, (mg/L)
N 2 @
3 5 3
|
Cl(mgiL)
s 2 8

S0, (mglL)
3 8
DS (mglL)
P
g &
s g

SG DG SG DG

DG s DG sG

Fig. 7. (a) Seasonal and (b) annual comparison of groundwater quality using box plots.



== o

LE|R|Sfet EMTL EAEAM Ol Z45E B

njo
=)
o
o
0

i
Rl
12
Rl
_O'E
T
¢
rE
o
Jm
HI

1z

Table 3. Mean and median of groundwater quality parameters over group of time and depth.

Parameter Month-year Oct-19 Sep-21 Apr-22 Sep-22
SG 60.0 50.3 52.6 55.4
Mean
C DG 36.5 352 29.1 34.4
a
. SG 62.6 454 51.4 56.9
Median
DG 30.6 32.7 24.4 30.7
SG 16.2 14.0 16.1 15.8
Mean
DG 9.6 9.0 9.0 9.0
Mg
. SG 14.9 11.7 14.0 15.1
Median
DG 8.1 8.9 8.0 8.6
SG 394 249 24 .4 27.0
Mean
N DG 18.2 16.2 18.4 16.3
a
. SG 24.2 22.9 19.3 23.8
Median
DG 16.6 13.9 14.5 12.5
SG 54 3.5 3.6 38
Mean
K DG 2.6 2.3 2.3 2.2
. SG 52 24 2.3 2.9
Median
DG 1.9 1.6 2.1 1.6
SG 15.9 16.4 13.1 13.5
Mean
Si0, DG 153 15.6 12.4 13.4
(aq) , SG 16.1 16.1 11.5 12.7
Median
DG 15.9 15.5 12.5 13.5
SG 172.9 165.3 155.8 177.1
Mean
DG 124.5 120.0 110.0 112.5
HCO;
) SG 154.6 162.1 132.5 172.3
Median
DG 113.3 115.6 106.2 105.3
SG 106.2 66.3 63.8 67.1
Mean
al DG 36.2 339 33.6 33.4
. SG 54.7 57.1 444 48.8
Median
DG 28.5 30.3 26.9 29.5
SG 33 4.2 4.5 5.1
Mean
DG 24 2.0 1.9 1.9
NO;-N
. SG 0.5 0.6 1.8 1.0
Median
DG 1.0 0.9 0.7 1.5
SG 17.4 16.0 25.6 16.2
Mean
DG 15.8 15.9 12.7 15.2
SO,
. SG 13.9 15.1 14.0 14.9
Median
DG 12.8 12.2 12.8 8.6
SG 361.6 275.3 296.1 311.4
Mean
DG 206.1 190.1 180.1 187.5
TDS
. SG 310.7 253.5 263.4 307.3
Median
DG 184.9 192.7 167.6 168.3
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Table 4. The results of ANOVA for groundwater quality data in the study area.

Depth Year Season
n Oct-19 = Sep-21 = Sep-22 Apr-22 = Sep-22
SG=DG (P”)
All (P) SG (P) DG (P) All (P) SG (P) DG (P)
Ca X?(0.00) 0(0.80) 0(0.72) 0(0.96) 0(0.55) 0(0.83) 0(0.44)
Mg X(0.00) 0(0.80) 0(0.79) 0(0.89) 0(0.96) 0(0.94) 0(0.99)
Na X(0.00) 0(0.47) 0(0.51) 0(0.87) 0(0.96) 0(0.71) 0(0.68)
K X(0.00) 0(0.33) 0(0.31) 0(0.81) 0(0.98) 0(0.84) 0(0.82)
Si0O, 0%(0.56) 0(0.18) 0(0.39) 0(0.47) 0(0.65) 0(0.87) 0(0.68)
HCO; X(0.00) 0(0.96) 0(0.96) 0(0.86) 0(0.66) 0(0.64) 0(0.90)
Cl X(0.00) 0(0.53) 0(0.50) 0(0.96) 0(0.92) 0(0.89) 0(0.99)
NO; X(0.00) 0(0.96) 0(0.85) 0(0.91) 0(0.86) 0(0.85) 0(1.00)
SO4 X(0.00) 0(0.98) 0(0.96) 0(0.99) 0(0.71) 0(0.45) 0(0.65)
TDS X(0.00) 0(0.52) 0(0.50) 0(0.84) 0(0.77) 0(0.81) 0(0.82)

*Statistical analysis in 95 % confidence interval,
PV : P-value; X? : no meaningful; O® : meaningful
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Table 5. Result of trend analysis according to the Mann-Kendall test.

Group Name | TDS Ca Mg Na

S1 - - -
S2 A A A A
S3 \Y4 \Y4
s4 ; ;
S5 ; ; ; -
S6
s7
S8 ; ; ; -

>

SG

D1 Y% Y4 Y4 Y%
D2 - - - -
D3
D4
D5
D6
D7 - - - -
D8 - - - -
D9 - - - -
D10 - - - -
D11 - - - -
D12 - - - -

DG

* A (increasing), V (decreasing), Statistical analysis in 95% Confidence interval

TNA(HE S2, S3, S4, S6, S7; A5 D1, D2, D4, D5,
D6)E A Este 77 2 AE(TDS, Ca, Mg, Na, Cl,
HCO3, NOs)oj| t gt Sen’s slope 5412 AX|5FH.C
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Fig. 8. The results of Sen’s slope analysis; X is sample numbers, Y is Sen’s estimate. The trend of (a) shallow groundwater wells, (b) deep groundwater wells.
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