J. Soil Groundwater Environ.

< Technical Paper >

Vol. 27(4), p. 1~9, 2022

ZAE IZL A} S0{EX|5H 22| dot
Ol - ATl N5

Management Plan for Rural Groundwater Resources
in the Era of Post COVID-19

Byung Sun Lee - Sangjin Seo - Gyusang Lee - Seok-Hwan Yoon ‘- Sung-Ho Song*

Rural Research Institute, Korea Rural Community Corporation

ABSTRACT

This study was conducted to supplement new-normal strategies on management plans of rural groundwater resources in
the era of Post COVID-19. Global outbreak of COVID-19 has damaged across all areas including public policy,
economics, industrial services, and others without exception, which has resulted in establishing new-normal strategies in
order to restore balance and functions as for these areas. The new-normal ones were represented as enhancing preventative
management on infectious diseases, expanding non face-to-face services, enhancing protective trades and food securities,
and preparing growth policies on public services using the 4" industrial revolution techniques. In this study, G-WASH_AD
(Groundwater supply, sanitation, and hygiene with attraction and digitization) was suggested to be new-normal strategies
on rural groundwater resources. The G-WASH_AD was consisted of three detailed action plans: a preventative plan on
waterborne-diseases of groundwater (PP), a groundwater-tourism plan with rural heritage (GP), and an application plan of
the 4™ industrial revolution techniques to groundwater facilities and its data (P4). The PP can contribute to protect human
health from waterborne-diseases and minimize hazardous effects on crop cultivation. The GP accompanied with high-
quality groundwater resources is able to strengthen rural tourism, to promote marketing activities on local agricultural
products, and to increase household incomes of rural communities. The P4 can reinforce fast, comfortable, and scientific
management on groundwater facilities and its data, creating a virtuous cycle between innovative management on
groundwater and growth of technology related to it. Results of the G-WASH_AD strategies can encourage a green growth
engine in field of rural groundwater management keeping up with Post COVID-19.
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X2E FZWpost COVID-19) Althet, Z=21}-19 o
TR o] FRYAY ZEU-197 FEHAY A3k
R W AAeL Al tkE: Wgt 2 AVE =T
(KDCA, 2022). gutd o= nlo|fi= AES 98l v}
g AR 540] ofiAle SAS 7KL ok
(DE, 2022). 20223 69 @A ZZU}-19% o] 7}
SRR £/8o] ofgl Qu|aE WHolrt Ao R AeiRt
I lom, AR = Z2U-198 A-RSTAE TES
A Itz ske Z=24 A (endemic) =7 A
< 9] Foll ATHYNA, 2022).

AIA] =& 7Pk mlEell Z2u-19259E 3jEE A
o2 AuEAEt AE AgHe] 9Fle x)&gE Ao Tt
et o] Aareas FEU-197 Q5] Y 52
F wole] FARER 0|2 QIF i EdEE BAs)
of, IXE F2U A FolEA|ele #e] s Al
33t

2. 2190 olst sAE 20

o| m|3}

FZ}-199] ke fEUREE HIRS Al ZE =71
] g, 73‘211 A xdntel] of '%8 mFh ol SAF
ok oot FF9 g@¥yo] wle Fad, Fa &

] %z‘r@*éa% HE ALS 1718 Jaliet 35 9
o] B3k #E 145 w7k mEiE iE 4 2
THThm, 2020).

2.1. HAS 27} =54 o m|aH

ALE )e] $AE Rojel e, FABAEEA
el e 257, Fadel whE oFsel Y A,
a2 B9 #59 J/]]wr%é}‘j’o}‘ﬂ7 s e 34
o] 9ol 23 AAZ YERITH(Table 1). 53] 2020
d 2A I2Uk19 2 HIRIE 93 ZAEY 2 AR
M| @k, oz, ool Hr EAl olFeE
AFES] o FAIgh, ol59] AR mE A57AE oloix]

AE EO

oh wEA Ego=e] Fado] Hd FIRF oMl ¢F
20% Fasglon, 53] olzel7t FEAE 3%
A3t (Shin, 2021; WB, 2021). o]t 3lle] Fa<e]
e LS T I ASAE fdelal, ol 4
5 AF 74 I of ey ofFo] JYRE
of AldEle AFE EJUTHUSAID, 2021a). ©]o wet
HAAA 7]oF A= 2020 °F 12490l 2021
1639 o= F7FE|JUTHUSAID, 2021a).

gk F24-19 A RS A% FuE ool wE
Sl 72 T F2 oFsrY] FoE ootk
AAA2ZEA Z (WFP, world food programme)ol] b=
20183 HAIAl 6178 <F 16.497H82] oFsolA] skul
218 APl ot, FuEog sle] 2020300 2470
o 7490bg o] ol Fo ARt F4S A D3ATHGRI,
2020). T3 ARSlERAE} - olaZe)FlolA= 2 9,5005¢
Wol SIS Q197F F7HEC we, Alervt sk
Ao o= AT Shin, 2021).
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ool WE T S B, A8)H ATl e o
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22.1. w|=F

nl=e] B 219 i HAE QI3 ol sAlgke =
Hpo] QolehEo] AR S5 7140] oF 10% sF=ei3d
o, AR Qg oF AHF A= Wl 7HHo)
oF 18% 313 TtH(Yoo and Kim, 2021). 3k =21}
1900 gk 2nlAlE] EQFgel e 2% Eoke] ARk

T BXIo= 2020 AREZ] F %9 RSO
AaE. 53] 9 a0 ot 3ExE FAHFE T

29 F7e BRE ga olojgtt,

Table 1. Damages from COVID-19 outbreak over agricultural service area

Classification

Damage progress

Remark

Underdeveloped

o Shutdown — Restricting movement — Decreasing house incomes — Food crisis

Aftica,

countries — Starvation, increasing poorly-fed children Southeast Asia, South America
o Shutdown — Decreasing immigrant workers — Decreasing agricultural
productivity — Decreasing rural house incomes
Developed ° i i i .
P Shutdown —> De({reasmg consumption regardmg restaur.ants and schoqls USA, EU, Far East Asia
countries — Decreasing agricultural foods consumption — Decreasing rural house incomes

o Shutdown—> Collapsing of global trade network— Increasing imported agricultural

products — Increasing market price
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S 7Y EoklXs ARSI ArlFr) Als, SRt
A Al 3 7V TE ToE SUFEE A A
-13%, SR -29%)°] YEPSTHGRI, 2020). SAF Hole]
75 2=l olFi=EAlel thek s SHAE o=
gk BETe] A5 7} I, St )1
o ojFsh= AU A& A FTRIME olF=EAL 7
22 ke o]fe-S A71% & tH(Yoo and Kim, 2021).

free] 739wl Hls) doiFoE wikE AL A
F 7H, 79 0] e E s oF 1.4%
o] 7idl 3o, B7ASS oF 7.9%7F T AT
(KREI, 2021; Meuwiessen et al., 2021). 2]=%] o|Fx=
A 5L v vRPIRAR F2 39 AL 57
e ] JERe FAITE 53] 20204 B Sl
= oF 3R Y T FH A FE0= ok}
Az7} QoA Ae At LAY ATHIhm, 2020). ©]
A7 FEATHEU)] o5 ALl oF 5% ¥ T 4=
Z& 2%, AE FE8 449% A oH, AL A5
12+ A A7l <F 4129 f29] £Ao] HAEITH
(KREIL, 2021).

T3 B ZXZ Qlsle] 20209 3~59 RIARIF F
sk vhA, 7Py 2|l tisk vl e dd 571
iH] oF 15~20% A YERsTHSong, 2020). HE3F 7
o] FIZ U192 FAF AHIFEY] HslE fEele, fr
71 AFE AT, viES] Qs A A 34 5
7} 5 o TAHE ANIE Aeshe WEkeE HFE A
(KREI, 2020).

223. 5 OPIoKEH, )

FEvEte] A AREA AT 9 GG dE5o
2 924 7hAaT) EAE ], A GAe] FAHE Tl
o] ZFASATHGRI, 2020). H3F Fao] we stwg4]
FTHoZ AT Arksvke] Edlrt BAE e,
Al FIREE BHZ I8l 7R 2 AR Als
o] 714 A 12%, 255 3.3%, T 25.4% )|
AT

gro] AL FZ19Z Adk 2020 £J2H] A&
o] ] 65.7%7HA HAEATH(Lee, 2020). 248 7+
e Ax, FAE e AR o]ojA], 92 Ak (EE
U=, wighiig], 24 518 59l 9] S ET,
ot A7) 7H4e] shEtE AT gk FulEel] whE

ST AR Qsl, i T AE 2RF

s S7IA, 7
A2 2] R, 99, P WA 5 7R84
LEAE AR, =AY 7ML 2dssidT 20204 4
do] AA F SEFe A 10%, 7 L AdFE
18.5%, S+ 19.7% & AEHo] F7Feidch. ey
HAQ] 21222 e A uin] oF 6.6% AT

2.3. sAE 2ofel ZZLE-19 25 QI8 =8

IS Ve FAFE ok A7) 35S 93 Bhiet
7lEs 7t FAEe =2 BYsldla, ol wet 2020
SPE7] o] 2 Ui kst SEAE BTt vl=e] 7
- 2020300 FZ=1}-199] el FAFe] ofuta of
4659 2j9] w7} AEFo] AFEHIeH, A7 IE
H 2021doll= old <21 ¢F 1159 287} AF=ATh
(Kim, 2021). f¢<] 4% 2020d 79 FHAT HIH
A3leA FHEFdE=NLES dddl Blsl < 759
2 ol TdsIA, F2F Hoke] A IES AYst
ATHCho, 2020). YE-9o] Z-foll= A Far thd e
2 202045 BA k] 12} 5448940, 23} 658<4-S
Z¥z7}y F7VSIITHINEWMA, 2021). 531 5242 35342
Mast sihE AE sty on, A= =5y
g AGPAESY] A GAH] 5 508 FAE Hol
P35 A8 ATHLee, 2020).

EuElE 2020 32 FH 60099, A4 300
4 5 A HdAlmS AL (KPC, 2021), 2
2Rl AEEE, IPAFE, A, AE 5) I S48t
2 FZ214-19 A o|HEDE oF 38| oo wiEe] LAY
3t &3 shuEAS gl = IS ARAE vt
A2 ] wgS ok, X130 AiksTte] ASH
s 9l =2k vk ATHGRI, 2020).

3. AEL}-19 Al7] E 22|

3.1. TEZZ[(WASH ¥ agri-WASH)

WASH(water security, sanitation and hygiene)= "=
E, TF A8 E A L S gulske 8o, &
Zuh199} ZFg 749 oS flal F8sHA ARE =
(G2 ) W eltHEC, 2021; USAID, 2021b).
WASH Z238e 2 & 7 33 Ql=gle} AuH|2v}
FE3 ofzg]gle) oprJote] A4S I7E gPdo R &
o, S0k A7), 19 SEE], 3 e, B
d QJEZTNFF A5, s S, HeS BEs 5
2 ygo= 3
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WASHE F24-195 HIESH 255 o ddElelad 2, |
A=, 3Bk, slElg 5)025E SfslE ARl Ahd
Slme, WAsHe Afe AxSwvlel 71w B2 A%
gog wHEtt. WASH 2319 ARIZ Ql=oMe =
Suh19 Wy o) & A1, W B S Ble] B
ol¥aL, A&7 e NEEE3E(SDGs, sustainable development
goals)= FH3}] 20303714 QBdslaL Z1REE o) |
T B ¥us Hu=E A Fo dtkBalamurugan et al.,
2021).

THEF T2 FEAY= WASHE S-8%F agi-
WASH(agricultural water supply, sanitation and hygiene)
7} AFEHAAL, ol TE98T 3, 3 98 2 Q)
A & YEFHEFAO, 2021). agri-WASH T2 T3S
SAES B, g 9 dfol] o|27kA] LTS AL
$31] S BUE AL 2 RF BIS Eudh 5
3] B T4 5o 299 Weg= A5 el
Al ErHE] SIS R 4 Q7] wiEell, sHlelAl o
HA & HEETE TH A sHES NNES
29T} olo} A B HE SR, olFeEA,
S A S QA EF Al Q1Y e
2g Fopslolol gk, w8 FA0lt FAGeIE 2
Aol LA Bamol sl 43 Helst, 7}
8 29 Ao B BH BAT Bk L B

(¢}

AIBE 2Asloor It HFHome i Fdo
U =59 S55 P8R AHsa, B §5
4 & AEIR] Atds Estelof Ftk

3.2. k|

2119 tifrelo] 2o WS 75 ol PIA|
= Gl digh A7 e BA @A Q=i 2
219 tifgo] W ol &F AR oot
(Balamurugan et al., 2021). =M= ol &A1} 273
HHAZ =500 AZFEWN 23%)pl, T=AHY =5
g 1 9 548F THo g Wie o] 74y
Aok wEbA A, HY, 71EE) 5o Aol of
10% 7HAE AT}

53] W8 of 67%E AR Fwdh7] whEel,
THEF] THOE I8 oFFt ZH(Yamuna river)®]
ZaFo] ¢F 108] 74300 — 3,000 f¥/secyd Ao H
A}, &3k MR 7H(Ganges river) 2 HoFEke]
°F 10%5 Ak 79 3749 D7IRF A= s,
WA 2 Z¥e] $24o] 71(DO S7F, BOD 74, A 7
2)EAE Aow Vet
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4. TAE FZ2L} AL} Y EBC

= (New-normal)* | AEA B3} | ALs] 73}
A B it FieEe 2007 AA 28 ¢
7ol o3l oF 57t A&E AT Ale] A= A
FEFolRt gu|E AREEloY, HTdle Z2-19 o)F
AEA Heke A AL e FoE onrh SE
ATHDE, 2022). Z214-19 tif-3dol] oJst 221 4713
A= ZAA 2] w7kl wlelus s Adst
A Aot WA 2= e Algle] A2 A4
Q1 Bt AHIZ AFE 431 AFE R E TVes &8
3 AR sl TAE F2u Alie] Aol A
Ho] =2 A Zo|r},

¥2E F2u AUl i Edce F2 A48,
FeAROE 3B A (resilience), BT TX|E g
55T 9 AR e Al ws), Eok 4l
Flo] T84 T oY= T A -E3LAAIA EE0]
AzE Aog HAETHAP, 2020)(Table 2). 53] Z24
-19 o]% HoFy A3 2 IFURT XY I+
o] HlFo] wolx|al, F2H A7 IIA Aiom G484
Hole 3EeAgs B BE RN txg A
o] w2 Mad Aoz 7vEct.

U T FEolME el Mo, ARk (food
security) S, FRFE 3EY A1, txds), w45
9] X84 Ala, 9] 22l 7= Y § v W

2

ko)

oS mAIElaL QITHMAFRA, 2020)(Table 2). £3] 9
S Ul AnlEe] B AEREe] AkeES o), 2
o

=

1o =

2 RIS 93 FAMA A A ALY
Sttt 3k oy AEAE B3 $2F Y 3=
2 Fola, F2F AR5 tAE 3s Fxls)
o 39] Fuialel] tigh 22l FAF =S ALtk
(MAFRA, 2021). gE0o] 24 F= 3
&) 48], V] 2 T IR 24,
o gk ARSI 33l § wH s X84 AuE
A e o] A= o

U & ) BoplMe a38WE, tgRERE 5 &
) o AS 53 ¥XAE IZ2 AlY e
ko] AAEATHPark and Ahn, 2020)(Table 2). A
2 A 33 T 7] st F30 AHolA
Zih-19 o}F JPREY YAERE #H FES FF
of Fgstar ot TAFES 9T B, Eol

N
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-
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Table 2. New-normal trends in the era of "Post-COVID-19 (modified after AP (2020), MAFRA (2020), and Park and Ahn (2020))

Classification

Description Remark

New-normal trends

° Deglobalization accelerates

o Resilience takes precedence over efficiency

o Technological disruption shifts into override AP (2020)
o Consumers will segment by income and health priorities

° Trust becomes an even more valuable commodity

New-normal strategies
on agriculture

> Enhance protective trades and food securities

o Reinforce resilience on rural communities and infrastructures

o Digitation on producing and trading agricultural products MAFRA (2020)
> Promotion of marketing activities on local agricultural products

o Export of agricultural products using newly developed online platforms

New-normal strategies
on water management

° Gree.n new-deal: prqmotlon of integrated water management policy, evenly distributed water Park and Ahn
service to the public (2020)
> Digital new-deal: digitation on water management, development of smart water grid platforms

olc}. Wil TR

<= 2 <8 A 4o gAEs), A &0} AHAHe] shHaolli RNAZE 7%, RNA

A HElole) B, SElEGEAE B BUE 7S RS VR 994 K F40] JPsd slow 9

b5 i B B AAE TSk} ke dEgelh # AtH(Mallapaty, 2020). ©]°| W2} SARS-CoV-25 ¢
ek shalel] o3k 1 A st S o
5. ZAE FZLL Aol X|5t5= 2| ghot 2 78 $87F A71E e (Bogler et al., 2020), A3}
4 949 2E= A7)19 v} Yth(Huo et al., 2021).
5.1. Z2L}-19 Hio|2{Ae| X5l LH 7|&f Iy SARS-CoV-2E 357 ulolg|Az, HwolA]

219 npolHAFH 2 $5 FA4 35 S = AT SARS-CoV-29 2J3F ¥H-557] 7t Avh= vk

2y ulo]# 2, severe acute respiratory syndrome- ¥

|

o] &3l= ASE d#fx UTH(Alley and Job, 2020).

¢

coronavirus-2; ©]3} SARS-CoV-2)9] A5l W] 7|2 T3l SARS-CoV-22} ARG AR |9 W22 nlo)g]e
B vlelyze] 7R fAksle], AskE wiziA] Shlrol A 2~3Gel] 99.9% AlEEE AoE UTA,
2 3 AZ21}-199] M9} 7he e W e FA"ET shalarol] 9%k SARS-Cov-29] 571 Huks 53] A
(Alley and Job, 2020). SARS-CoV-2¢] 7= 002~ o2 =4gckAlley and Job, 2020).

030 pm= 5ol FY=EE 35 EFAA] 23

e EGETol ot o802 AAY BFA A 5.2. ZAE FAZLL ACHe| X[sl4= 22| ot

5T P B9
% Ol e S olFT B o AN RS Fst, sAve), Suel, velds

A, EF

SOz, =3 XSk o] FAte wE HAEY AR & H 7= 5 34 A FAE
& Aell= A7l sl A2 fls A=z A= a8y Z2u-19 o]F ZHE
SARS-CoV-2& 7 & 3 oJujel] Exje] tjiez I Z7F, Q1¥o] Bl ¢

K

A Ul AASRE o= Al 71 BRE Sl FolEAsE Solguls A5y

& Yo Belael 2
7 ol TiE 4151
b

Table 3. G-WASH_AD as new-normal strategies on rural groundwater management

G-WASH_AD Description Remark
oa preventative plan on waterborne-diseases of groundwater roundwater sanitation
PP o protection of human health from waterborne-diseases and minimizing hazardous effects on &

and hygiene

crop cultivation.

o a groundwater-tourism plan with rural heritage
GP o strengthening rural tourism groundwater tourism
o promotion of marketing activities on local agricultural products

> an application plan of the 4" industrial revolution techniques to groundwater facilities and its
P4 data innovative techniques
o fast, comfortable, and scientific management on rural groundwater resources
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A%, T H Ve B0l vl ) SN2, 5
oleAlaly: Hokw olelah Al HlZel wel ol
2go] 7Fsd B Wele] Baslt.

o] AellMs EXE FZU Al FolEAsle ¥
9] 7= HFOZ G-WASH_AD(groundwater supply,
sanitation, and hygiene with attraction and digitization)
€ ARkeih. G-WASH ADe= o83 Asl #, 91
3 Ag v, AL A Bl TREN, 27e
FEde, s, BAase ok vinE 23
4= UTH(Table 3).

5.2.1. oA Aal e

FAEA G TAR YR g B o] 8ol mE X
sl 5-8o] HIdsiaL, oo w} 4143 AHel] HAl =
=4 7FsA0] k. A8l We] SARS-Cov-29l ©|&h
2 de sulel Ho g U FA|THAlley and Job,
2020), SARS-CoV-2 &lol|lx= A3k 4214 A& 9
gt Sfsle A et EeAoltt. Alekre] 04 A
F5 Hlo|gae =Zhlo| s, ZERlole] X, opEZn}
olgj2, Aodnloli 2, AY ZHdnte]H 2, EY 1T
@utolelz gl AlEHlolyZ F 7Eo] A olaL, 4%l
A dToF2e AN E B 58 dodle AR EAE,
HEAHRZ, ojdojul 5 3%Fo] Ul SITHNIFDS,
2017). ol PIBES i WY siElgl] 718k,
LA Aldo] FHeokst Yoz {Y=EAY, M- i
A ATE A FEE LA A AHS fasi
FXE FZ2u Aldlele Aakre] 414 rAES H]
slo] A7) F71GEA @A Tl o3 =E e
S ARl dpdelr] el FolRths 3 AR of
T Ak A7) 5o 7 @7 HTKLee et al., 2016;
Song et al., 2016). T o] 8A= TY AEES A
AekaiA B dart Jdar, 53], Ak A9xols
A3l -o-8A1 o] Aol T WY AR
g Al, IR A, A A E AR 5) A o
ol I a5, T UF olEZ uiE, IR HESE
N e Fo2 14 nAEY Fr1edEde] W
U 39S ARl s dar) Qi

25 B AN o83 #sled, g IR
Hol| 2014 AW Qo] 2Alsh= A%, B Ax] A
W7 e ddHe] A A AV asit. vlsolA
=+

ol

fil

ro g2

(USEPA, 2022). oln 283+ Azl= 2t S350t ozt
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o] Zol= UARE, PUlAEL £ 9 AvkHQl WP
15m, 2900 FHeRk #4L 30m oY A AE ol
A== HASITHMPCA, 2022).

7] AR Bt B TR0l 18 PBE 2
d 4] 7Pk Aol ks A¢-

A2 $4S Ak 94 e 1S 53
A3l R4 HBES] S5 oRE Hrislelef St E

3l 2371gE Aslare] 1A blelels 75 95 389
AE AR5 A ERIT = QITHNIFDS, 2017).
HEo] 2o okl I FojEA Y -84 WP 4
Folie Aeld a5 2R, i 25 PH 5L AXsk

5 ArAZ dert Qo ol solE AEE At
o) e P de] Ak 3 ] Wl
& Ak d BHog AAHM, ol FAA A
g AslrE k] Y TS A ¢ e X
2E F24 At F4-E5 B2 H2(agri-WASH)= &4
o TS 5

5.22. 1= Aek B

FZ1}-19 BA o]F BigE-AYE FolE F1i o
gt Aewrt oL, tEe] BAIRIS Aw-E o3
= 9F 68% ol F7HE 414%E UERITHMAFRA,
2021). A= E2E FZ2 AUl FojEd 131 A F
AR dga} o], TARIA of-Fal 33
< AlFshes wigAl #FAE 2 4 Tk
U Algje] sojEAEle i 8RG8, AEE,
WHES 5) el Tl 2aE 715, s74w8), A
AEAEAE FolEY 958 #EAeR &8dE +
Art.

sfelellA FolEAETE $2HE WEAdo R &8
= 7 L de T FEE AE AEIY A4t
g zoltt. F2= MEL 194]7] Fuke] Arnlzjo}
& 24 olF Ak #FA <F s008HEo] 2= WAL H
AcK(Wikipedia, 2022b). HE3F o]t Mo AZo] w
Ale Bolge HAlE 7IRE, AlZAR] the 152 4
& 2] oS Akl Rl oY A9 =g}
I BWAFR g ggE3 Yk Wikipedia, 2022a).

zgo] 2 MET oY A5 AR} vzt
A2, FU FARAEE T AH] A & i F
SHAh Ast 539 ddste] Z47] SAE HEASK
2 Ak WURES ARG o] - 158 Xl #
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FE FEU Al EolExsl vl el ;

27} 7Fssle] BMEXSE A B, PYEASEZ Al
sk Zge] F4 A, AgsikE ) S 55 =52
T AE Aotk Ul A= ek AEe] A<l A
A=, T A F90 24 BREREGE o83 =
AAFrRe R ARl JTHKRC, 2021a). SAV7EA]

ZPGISE L7 A F2 ol §ulo] v, 37
e ZPREsL PASE A B, 2PONRE

%3
ol&gt 77 I ElETet ), AITE o83
SHAIA 29 5, AskrAd S TR st A
At &sE RASkaL ot o Qe Hd 74 2
< Akt okt g modA AR S Harel A

slrghe AslE QI A W #aEAo] A e
Hart FQ) Holl dE A8 o AR 3
2k} 3P} = 791 m A= gHEx
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¥2E FZ2 Aol EYE VIeS o8 ARE
oF uizle] AAY A4, TR SH 2l
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EZTETHMAFRA, 2021). 012 93f =525 7%
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T 2utE JHAA 755 FX FoltH(IT, 2020).

FojEAE FME IAE FAFZ Aldfe] R
AR Fikehs tAE sl et dasitt o
o} st w5 AE|EYoldME 7hE s B
EAQ 7S ol8sl] A3 YA HeA] HEAHG o
2 X35 o] gol| tidk AelEEE A3 4187, ground-
water credits)E "iUE 4= = FAES NEY FOI
THIBM, 2019). B3k ek golarg)rlaslat, @ Ex)

o} FolMe Al B5F9] Al A BSAE(pH, EC,
DO, ORP, 5~ 5)°F 7|1&9] =44 AE (TN, TP, BOD,
SAR, algae blooms)E X358l g A=F A AH
o] A&l TS BSShe 7PAIA (virtual sensor)
= dsle] ARE AFslal Ath(Paepae et al., 2021).
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Aok A&7VFsA W7F ARS8k, HEH o=
o 8ANA A& o]§, ol&FF 1A, Ak o8 A=
i} 58 ¥Ele 7S A8s) skl dth(Kabuya et al,
2022).

FUel M= WAME "4 (RCW, radial collector well)
AAE Otk SEAE =5t FPAEE FEE
Nashs A7t AEITHShin et al., 2016). o1 £
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