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Analysis of Groundwater Conductivity and Water Temperature Changes in
Greenhouse Complex by Water Curtain Cultivation
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ABSTRACT

This study aimed to analyze the impact of water curtain cultivation in the greenhouse complexes on groundwater’s electric conductivity and water
temperature. The greenhouse complexes are mainly situated along rivers to secure water resources for water curtain cultivation. We classified the
groundwater monitoring well into the greenhouse (riverside) and field cultivation areas (plain) to compare the groundwater impact of water curtain
cultivation in the greenhouse complex. The groundwater observation network in Miryang, Gyeongsangnam-do, located downstream of the Nakdong
River, was selected for the study area. As a result of analyzing the electric conductivity and water temperature, the following differences were found
in the observed characteristics by region. 1) The electric conductivity and water temperature of the riverside area, where the permeability is high and
close to rivers, showed a constant pattern of annual changes due to the influence of river flow and precipitation. 2) The flat land in general agricultural
areas showed general characteristics of bedrock observation in the case of water temperature. Still, it seemed more affected by the surrounding well's
water use and water quality. The electric conductivity did not show any particular trend and was influenced by the surrounding environment according

to the location of each point.
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Ji et al. (2013)& BAA| S 2|3} A2 ARG o] 8510] X 1. 72 3 diH
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1o, Seo et al. (20201 A7|E 2|5} FAZA Y] o s
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A SeluEte) we 57Ao) A sl ek (Chang and
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Table 1 Greenhouse area and water curtain cultivation area percentage in study area

ol Greenhouse area (b) Water curtain cultivation area (c)
. otal area
Location (a, ha) Area Percent Area Percent to total area | Percent to greenhouse
' (ha) (ha) (b/a) area (c/a)
Hanam-ddeul 1,933 666 34.5% 572 29.6% 85.9%
Jeojok-ddeul 179 81 45.3% 70 39.0% 86.4%
Sangnam-ddeul 1,699 525 30.9% 451 26.5% 85.9%
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Fig. 1 The location of 31 groundwater monitoring wells categorized by agricultural type
Table 2 The characteristics of 31 groundwater monitoring wells classified by cultivation type and location (Bagk and Kim, 2022)
Classification Installation Location Well | Depth of . . Dlstz?nce Elev.
. No. Well type | depth | sensor | Adjacent river | to river
of monitoring wells year (eup, myeon) (m)
(m) (m) (m)
MYM-002 2013 Sangnam Alluvial 20 17 Miryang 184 9
MYM-003 2013 Sangnam Bedrock 100 40 Miryang 184 9
MYM-004 2013 Sangnam Alluvial 18 18 Miryang 430 2
MYM-005 2013 Samrangjin Bedrock 100 70 Miryang 213 2
MYM-006 2013 Samrangjin Bedrock 130 40 Miryang 40 2
Greenhouse | Riverside | MYM-008 2014 Hanam Alluvial 33 25 Nakdong 370 11
cultivation (15) MYM-009 2014 Hanam Bedrock | 120 60 Nakdong 370 11
MYM-011 2014 Hanam Bedrock 100 40 Nakdong 2,700 4
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Classification Installation Location Wl || RS C . . Dista.mce Elev.
il e No. — T Well type | depth | sensor | Adjacent river | to river m)
(m) (m) (m)
MYM-017 2015 Sangnam Bedrock 100 40 Miryang 1,600 8
MYM-018 2015 Sanoi Bedrock 100 40 Danjang 250 39
MYM-019 2015 Sangdong Alluvial 32 30 Miryang 676 28
MYM-020 2015 Samrangjin Bedrock 100 40 Nakdong 74 6
MYM-024 2016 Bubuk Bedrock 100 40 Jaedae 10 35
MYM-025 2016 Bubuk Bedrock 65 40 Jaedae 15 24
MYM-026 2016 Bubuk Alluvial 30 30 Jaedae 128 29
Mean - 76.5 38.0 - - 14.6
MYM-001 2013 Bubuk Bedrock 100 40 - - 21
MYM-007 2014 Chodong Bedrock 66 40 Nakdong 4,200 22
MYM-010 2014 Hanam Bedrock 100 50 Nakdong 4,300 33
MYM-012 2014 Sangnam Bedrock 72 50 - - 32
) MYM-014 2015 Muan Bedrock 100 40 - - 13
F("%';‘ MYM-015 | 2015 Muan Bedrock | 100 40 - - 49
MYM-016 2015 Muan Bedrock 100 40 - - 24
MYM-027 2016 Sangdong Bedrock 100 40 - - 30
Field MYM-030 2016 Naei Bedrock | 100 40 Jaedae 555 22
cultivation MYM-031 2016 Gagok Bedrock | 100 40 Miryang 206 7
Mean - 93.8 42.0 - - 25.3
MYM-013 2014 Sannae Alluvial 70 40 - 628
MYM-021 2015 Danjang Bedrock 100 40 Sijeon 85 139
MYM-022 2015 Danjang Alluvial 100 40 - - 115
MO‘(‘Q)tai” MYM-023 | 2015 Danjang Bedrock | 100 40 - - 59
MYM-028 2016 Chungdo Bedrock 80 40 - - 90
MYM-029 2016 Chungdo Alluvial 100 40 - - 62
Mean - 91.7 40.0 - - 182.2
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Fig. 2 Groundwater EC changes of 15 monitoring wells in riverside
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Fig. 3 Multi-depth EC monitoring result of MYM—006

. MYM-008 (Z2])2} MYM-0009 (¢hyhe] Azte 223
ZAo] Lre 22|12 Ho|il (769.0 1s/em~4,103.2 ps/em) ¢t
S0l & #AE 7Y AdiRler 2 Wk
(3,265.1 ps/em~10,964.8 ps/cm)S HojFEal itk
CRRAE T2L 98 Ax]E MYM-003, 006, 009, 020%]
Ao A7|AEE W3l AmEY 2 AEr}t 442
A7NAEEE gho]l AR= AeS Eleh 2] o]AA 7
7} A A o8 H MYM-003 (184 m), 009 (370 m)2] -
AR 7| 7o) A7)0 WSk F4] 9> Ao ® et
whom, 7o) o] AA g7} AH 02 717k MYM-006 (40
m), 020 (74 m)2] 75 =ublulj7| 7o) 71221 Wz} gl
Ao & ERGTE MYM-006- 24 oF 700 psem?E2] A7)
ALs Holut 57| =afAjul Al7]of ZaL 6,000 gs/emol Y
O] #& PAV S Holal Al FR7 & pA7F oA
L W3S Bttt MYM-0209] A 71 Alz7} o2 ECL
(10 m) A2 grapaufio] whe 7|22l HIkE Ho|x] ¢kl
e, EC2 (50 m)e} EC3 (90 m) A2 =upAjul] 7] 7o
006 HiH= oh2A| A7|MEEr} 9358 sHgskal o] % o
Al A8 27181 ATFS BYth 0061 A 0207 L o]
A3t shdo] Wf T Ysd s A= thE iAo 3o,
A7) A 717HEere] Alskae] sbAl Q1gRE sH
oMo AES ¢ Foll wE IS EAor T Aew
Helck
A 3k

F

1;9‘

Jl

PEANE 5 o] 23] A7) 91 MYM-0OG

Aol 2 A5 A712 2017 B2k S >
TRl A]7]9] =W A|ERRe] W% ok lF) 2 5426
pslemof| A Z31 6,417.9 psiem= —’,\—217]- Z7Vstan, A=t Z)
=75 WgkERo] Axth A3t offf 30 mofl HAAH AlA=
2]2] 542,63 pslemol|A] Z|IL 22955 pslem, 40 m= |7 548.7
ps/emof| A F)a1 3,994.1 ps/cm, 60 mi= 2| & 7583 ns/emo]| A
2|31 5337.7 uslem7}A| 5207} Z7VehH Aert L858 4

98 *° Journal of the Korean Society of Agricultural Engineers, 65(6), 2023. 11

2] 27} 2% AR} T3 SubAlu) A2k SAjY] BE A
9] EC7} Z7)8k=t] E224o] Az Aol AR vlLs)a
FH AT dyow E/\]Oﬂ 2|8l420] ARgEfo] wolx|=
PO R Tt —401' 0] 60 m= 7P =2 232 o8
717F RA|&51H, 40 mQl SA1E = SukxfuljA] 7)o AHEE
mojd] AJstel 01501 Shalgt 2 Tfg%0 8 Kol 30
mel HH= 270 AA| st ezt SRE] =
o 9 $A2 W) s £ Tpdo ol Uy
o) whE 3jAo] Yfler detE (Fig. 3).

L 42
TR0 Fig. 41 704l 91308 157) A Ask: B2AY
48 VakS Bol3 Slch, et Qo Fu1e) o

ulol
ol 92 1) QHLES FXI5L A7t 24T Lol
B, b Uelel B A2

% g7

SEsh= 2

o)

i)

N 1S
B
12
1o

o)

i

zi

=20l MYM-0022} 004+= S=uFAjjuj)
of=2 ola| AlfjAog AlHo] e
o] S7FIH AHi7|Zt T2 5 o] s
Qs Qg Holu, QlubEel alse) B4
~2C A}olof| 12Tt MYM-0052] 7% 7} 71zt
FrAgol 7 o] dRlgkE Eelth
l:]%/Q,E T=E AASE MYM-003, 006, 009, 0202] 4~2
4 12.07 CollA] 2|21 19.44 T2] WS B
127} ZJoJALE £20] =9tom, A=
WA S3Ich MYMAISS] 49 Asiee] elee)
3} o] HErt Ze5% 4-20] Fobl: AFS el
22, 20 mol AAE AlA Q) 0] upAHy 7|3t EJ
fof F2 X510t oP|alT}E B3to2 ARSI} Bhek
Hol= EAS Heltk MYM-006, 009, 0202 4=7}

o ™
ot
i)
N
é

o X

Ir o ofN [‘E
N
o opo

[ A=)
T
S e otk
— o

—~
\9)
—
W
3

-

lo o
m>~
)
i

D‘. rg
BT

o

mlm

[\S]

o g
é?:
r
jobed

oN,
)
—E Jlm

o>
ol

=]

flo o> W

-

¢



o [= N .
MYM-002 -
18 175 - MYM-003
I O —Temp.1(20m)  —Temp.2(80m)  —Temp.3(90m)
< <
g £ |
¥ 16 & 165
2 : I
G ; — -
15 4 : : : : T T , 9 16 T T T T T T 1
2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019
Time Time
MYM-004 MYM-005
14 18
o o
a 13 a 17
g 5
S S
H 2
4} Y}
11 4 ' : " T 15 4 T T T T T T |
2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019
Time Time
MYM-006 MYM-008
17 16 -
@) —Temp.1(30m) —Temp.2(40m) —Temp.3(60m) o)
= 16 Ll [
g 5 L — iy
E 15 E 155 -
= ®
g‘ 14 s
1 [0
O3 | . - T ) 15 . . : - ! )
2013 2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019
Time Time
MYM-009 MYM-011
_u 16.5
9 L
5 ——————— &
£ 16 by — | em—— £ 16 l
k) — e @
&
q —Temp.1(20m) —Temp.2(60m) —Temp.3(75m) I
O 15 T T T T T 1 15.5 - T T |
2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019
Time Time
MYM-017 MYM-018
165 17.5
o o A
= = N
§' 16 - E' 17 A
; r\ﬂ-""""\k/ & Mm__hm‘__h‘\____/
3 ¢
@ 155 + T T T T 16.5 1 ! ! ! |
2015 2016 2017 2018 2019 2015 2016 2017 2018 2019
Time Time
MYM-019 MYM-020
18 —~ 20
(o) U 9 —Temp.1(10m) —Temp.2(50m) —Temp.3(90m)
< 17 o
: . 18 ——
2 -3
E 16 /A\x_/___ £ 17 4 ——
0} ————————
= ﬁ 16 1 —_\J\L/ ~——
R 3 15
© 14
14 4 - : : T ! U] i i i '
2015 2016 2017 2018 2019 2015 2016 2017 2018 2019
Time Time
MYM-024 MYM-025
16 16.5
2 rmi—_ td
g s 16 At — w
E 155 £
= E 155 -
2 =
5 U}
© 15 T T T | 15 T T T 1
2016 2017 2018 2019 2016 2017 2018 2019
Time Time
MYM-026
17 4
-
v
< 16 |
. _
o
E 151
=
2144
Q
13 T T T
2016 2017 2018 2019
Time

Fig. 4 Groundwater temperature changes of 15 monitoring wells in riverside
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Fig. 5 Groundwater EC changes of 10 monitoring wells in plain area
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