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A STUDY ON REDUCTION OF GROUNDWATER
LICENCES IN GROUNDWATER MANAGEMENT AREA
AROUND JEJU ISLAND

Yun-Seok Yang

Department of Construction and Environmental Engineering
Graduate School of Industry
Cheju National University

Supervised by professor Sung-Kee Yang

Abstract

It is necessary to draw up many plans to solve problems in the
management of groundwater resources in Jeju Island while systematically
develop and utilize water resources at an optimal level. It also seems to
an evitable option to establish Groundwater Management Areas around
Jeju Island.

It will be difficult to curb the current use of groundwater by raising
the price of groundwater in those areas. For a short period of time, it
could be effective policy to regulate licenses given to developers, In
reciprocal proportion to the amount of groundwater they use, but this
policy is not considered a desirable option to pursue in the long term.

Instead, the excess use of groundwater could be discouraged by imposing



charges on those licenses. Such policy as allowance trading system do
not appear to be because of transaction costs, but could be applied if
only were accompanied by complementary method.

The methods of using and conserving the limited resources of
groundwater should be founded through socially agreeable and appropriate
ways. The policy complemented allowance trading system by Pigouian
tax could be effective to regulate licenses. This is cutting the numbers of
licenses at a constant rate, imposing charges on those who want to
continue using licenses, and reimbursing in cash to those who return the

licenses.

_Vi_



o

—_
fite)

N
Ho
o)
P

ol

2

—_
file)

el

B

189te] 9]

1l
T

FANAAE 2006l 19t 2011l

N

Hr

o}
Ho

i+
olo
oy
Ho

=K

B
=0

b 7ol

S

FElolglth 19709 AFE A

[e]
o

tdch 1ey o) &

S

=
=

of 2 7]

)|

ol

R

gl of g+l

s

sho

1= 22, EA

)

o #

/Lol o=

Ho

Fe 20039 27HA] 4,914

5

AFr=e] A



o= |
=1

ojo

A}

o

N
ol

o
0
Ton

~
fils)

dd A2 g Al

=
"o

ox

H
K

I
(s

E
o= =

A

A

PN
T

],

S

2003 69 25U A2 Z=uf 470 A e A

]

A

)

[e3]
2R

al

t7F Boh e Eo] AR Ako] oA

= A3

of Aol A

—_
file)

&to] H gk}

A A

—~
o

—_—

0

+
1m0

Ry

4

e

B

1

)
hEA

1
T

1o

SRR

o] 3t o]

]_

o
Jul

ks

[ i =Y

pA

& 7hA]

p=2
o

spo] eobmrlz

S

of i

A ol Ag FEun s A

o

]_

AL
-t



Zol

B

Absrell Al A
I AHE

ki3

=K

Sk

Aol =

L
151

o

—_
o

|

—~
file)

€l
=

ZERES
174 A

5}

3

=4

A7k )

o] gL

=
T

Eis

= A

e
k)

ol &

Eis

A

52}
ol EFowg

ol

B9 AR R o83 A A AAE B

el

0
=0

)
~

fils)

oF

el

==
10

=
T

g Flstol A

u, ol

o

~
o

5]
=

9

A

g 243l &
gl 7]

R

A

3)

o ol

s

<

fEES

9] o

3

o] o] FojAm A

i

o

XN
N

5|
pul

b

o =Z 7|



A o]

s

tol ol

5]

ey
=

Aol ofet 7

1
T

o]
AN

™ &

&

K
)

o)
iy

o] %1 vt

ST O~ =
A =
T

FARY voie Ak %2 g 2o mel X

e

kg
o
AL
00

)
i

—

O

Nfo

H

] 71 7]

ol
=

1] ks I

W

—

_XU

—_
o

o)
iy

o)
o

2} A]

=
[}

P71 gk o 7]A =

Elgs

b oA

)

7 =

&t

el

=

o 7

fez]
=

F A

k<)
hA

-

w2}

=

=

=

)
pad

Aol ofel dsAdA T

1A a8 E g o

O

A )

A]

=

=
=
-

T

B

ol
ZHo
saz, il W Aol 2AH AR AAF FHe o] ofEe Wol

=
T

b o

°©

2 o5 @t}

)=
-

]

o

°of gejz A
o]

AN
3

o] A9 & F3H(Hydro Cycle)o] et

b ol®th A

°

Fel A

A 1
. 1

TANE =

°©

™
;,AE

e

ol
,_.,mo

%

|

ok

A0 Ass

=
R

7hkol o

PN
T

-
Mo

o

o}

o]
iy

A
vA

ISR

I3

]

o

2

(K=



B
ol

o

A et A

stol 4

J A <]

ool A Aehg oA o) A WA=

ki3

(<, 1997). °l¥

ol Ui e},

=
=

2t

i

i+

0

Ho
Ho

of Aol7h glom T, TR 4x 23 A5 AAHoww

o

%A
Hr
o)

—_—

0

—_—
o

FH, 7h ol

B Ss Aol 2l =

A O
39

=
X

|

gj\o

Mo

N

bl A

S

R ISTARE R e B2 R

b9l 7h wrobA 3, 4B ol

S

= A

o
of dFalst SelHa, Aute] AEU FER o] Fof

[ = R R R S A=

S

A= A5

ot}
Ao 35 A

7l

PN
T

gl

™

Agos A 3

- o
- T

il 74 3k

S A=A gMo] offa, Aol A 23

9/]

719 7)

=
T

—_
fife)

3 =] A

)=
RS

A7

glo]

2a) uheeolrt Ael

714

&2 29}

=y
=5

Z3 A1}

7

Mo

o &A%

10]7] wj

241

_(IQI_
ol e}

Faek

S

2]

ol

A=

s

= [e)
= &

st 2kAl

59 A

= Aol

b=l

S

~
fife)

o ey A



o]% Bato] Aol AsksE AFY VT AT DR HAE @
oF Aet5E ol gatAl Bt A AP WY AKE Werd, A&HO= o
% % Q7] wWE] WAH ool ohd shibe] Az B F drk(#,
1997). o|% B7kel Slskel A5t o] §37FE We ol T WA

1§ At AsrE Adekel Af o & AWl AAE A

rr

o]
A

A

ne
o,

s
a3

ZI:
FRE Gt Askyel - olgS AVT Was A A9, el A
el S sARAL dekel e sk Add vt Exd)
s vhel W AsEAAE e T

1§} B ke AR, ArF) AR 5L F5 Aken T

o AA - aAste] At

Atk AFEE 5 2F% 59 Aldxd AbzHsFAAd5E-E A9
214 ol o As 2003 69 2B6UAE Aol A 47 A Gl A5
AdED R TS AAst At d7kE AW JASt dnh o] A9
A

AFHQ ASERANRL Aol Ay FIFS 2t AL -
=]
=

.?‘
go| ol Fojx Ass AL QAd ofrld BEAE Aol s
=

o= A Aot ¥AFFT 1¢ 500m/L olste] AP WA o] 82%°]aL °o]F



of 7Ilskar Atk(H, 2002).
Fig. 2-10A A8t S8 ad] 792 AF= Ao 47] ol 154
oz dA uArEgeH HA 2 AFE FHA e 87%% 160.065kn o] tF

(AF5,2003). AlFA LYol mF-Al&zFS AAEA] A9 -3k

Avp AA-ASFTY, HAEAG FE-ARFIoR o AJEL PR
grjHos ATt WAHNT ABEFY AHgo] Be Ao A5
g0 Hekasl AuEglen, 19908 WA E AR YEo R A5
S el FEFE Aol ek et o] F Age A Ay A5 ol §
wol el 500Eel B, AR AEFS J1FoE A5FL A

AT S glov] B4 At 2571 tulstele} Hrz A
sesupe e e 2 wel stk webd A5 i)
2

atol Aete] A ol §7S o] ol gHS = & =

—

Table 2-1 Groundwater Management Area in Jeju Island (Jejudo,2003)
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k z /el _

W) ey || @D ey stk [ el g
A 160.065| 140,029| 2,653| 597,519| 366,760 426 262
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Table 2-2. Development of Groundwater in Korea

(Ministry of Construction and Transportation, 2003)

2002 12€9Z & A (&9 & m/d)
T ® =z 7 gL | T8 | 5498 |7EHE
A T T 1,194,698 707,966 13,599 468,180 4,953
o] &% | 3,467,857,397| 1,633,581,332| 191,417,860|1,581,604,963| 61,253,242
A e T T 14,702 10,772 510 3,368 652
o] &% 39,649,469 30,293,568 2,096,116 3,864,373 3,395,412
B T 9,609 8,620 352 408 229
T o)l g 40,052,420| 31,566,380 4,784,760 2,481,980 1,219,300
¥ T 4,773 3,707 509 539 18

o o] &= 27,227,165 19,820,136 5,124,423 2,161,732 120,874
ol T T 10,444 7,464 255 2,364 361
A ECI =R 53,115,609 30,309,609 2,204,049 17,028,066 3,573,885
9 = T T 8,833 6,679 172 1,980 2
o] &k 24,704,823 15,542,956 2,223,634 6,938,233 0
9 T F 23,741 19,718 377 3,602 44
o] g2 40,099,155| 31,918,868 1,921,828 5,641,927 616,533

o A T 3,892 3,020 167 544 161
Y| o) g&= 35,144,208 25,518,428 3,221,301 4,702,568 1,701,911

A 7] T 145,247 98,990 2,525 42,817 915
o] &% 441,920,951 279,569,543 29,719,314 128,938,750 3,693,344
2 9l T T 86,776 64,453 723 21,150 450
T ol g 198,220,896 105,524,704 11,760,763| 69,382,934 11,552,495
A 142,781 87,123 1,529 53,704 425
e o] g2 342,844,622 159,400,716 16,980,695 162,952,772 3,510,439
N 241,652 142,345 1,173 97,833 301
e " o] &= 444,218,600| 174,607,352 20,220,942 236,626,751| 12,763,555
Aq % T T 140,933 63,479 1,127 76,131 256
o] &% 300,927,838 90,777,889 12,593,694| 193,800,609 3,755,646

SR T T 192,044 98,734 793 92,207 310
o] &k 515,201,014 145,790,584 8,954,160| 356,405,866 4,050,405

2 u T 85,993 46,361 1,532 37,695 404
o] g2 404,387,493 197,164,710 37,826,602 164,687,769 6,708,412

P! ¥ T 78,316 45,608 1,660 30,662 386
o] gk 426,095,793 211,946,962 27,435,481| 182,186,558 4,526,792

A = T T 4,903 1,493 195 3,176 39
o] g 134,047,341 83,828,927 6,350,100| 43,804,074 64,240
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(Jejudo, 2004)

Table 2-3. Development of Groundwater in Jeju Island
31%

)

2003 12

SRR RNEIRERNRNREEERRE oEﬂ_olmE_,TM&oME o e of
— | ol —|< — — 3 S W = e il T
=1 IEC ] )R DG - S NN
p o Ma oy = = o Jb o Ho =
o 10° B — ——
NIl ERRERERNEE owordlilATMT - I S -
A el RS e ks IS e A o e S| <m0 =y T B =
NS = | |D || m o & o o ol g o Jo
I 1 Il I B e B P TP -~ X x F o wox w
= e} — N K9 =% o N
G I = I =1 I =% W Y B do
T I R R A TR
\% ) Br B ‘_,mull m AT X —_ o
~ || N~ |~ |olo|blolo|o|o 0N v - X T o%oL.AE Mo
IRl < X ~— o Moo Lo
S Rl ISl o) — ™ SN w N o T %O o Ho
| = | o3 — Lo ™ o= Y ) ol ® - _
312 = - S Moo o) WOm™ 4
Jﬂm N — — \H_AI WH_ ox ‘m_ul ‘Dl @l ;oT ﬁ ﬂmc 4.!
X - to == o
O IS A & i £3
RN RN EEIEEIEIERE .,105_.%% ot o T ]
=|5|2|3|2|2 %] 7S o S O
= I 1 - I - w_m H m_ﬁ.v "oz o o o] ) %u To
s T KRR S o oo o
S R R RN R R EIRRE mujxlﬁmﬂmﬂ Tz = T X o
SIBISIRISEIZIE] (BT M e T g L R T oo B
Il =l =1 el B I = I 5 o N N oe M *®
= & 5 T om ® - e o R w0 AR
o 0 — -
E Trex4rp e X OF
o o o o o o b | _ = e =
A= oy A =1 A= = A= = |- = A = AT 03 o X ﬂo AT N AT R o
Ho | 22 o | 2= [Fo | 22| o | &2 [Fo | 22| o | 2| po - ) B o— oW M
~ ~ ~ ~ ~ ~ 1 o _.E Hl @l T ﬂo ~ [t o .LIA
' X Mo T W ) N o
e 8 T HoOw i
M -~ ajo o g X KRR T = oo
=l <] AR -~ e ) " M Y ajo S
S o I I O I 4Ty M S BN
< gl (- To — 0 ~ —_ ~o Y o X
_ N D o Bom g K. R
| M | e N T o do o B Gl -y
% NMB o B P e xR O AR

_12_



Table 2-33 #t}.

6%, &H-8&5192F, 71

AFEe] 20039 1292 &

’

7o
e
olo
oy
Mo
=K
i+
T
=0

)

o

¢

—~
file)

ol

o
7
do
oa
Ho

—

bl

)

Table 2-49} Zt}. A

S
L

37} %

Ny

57

of =
b

ko3
T

™, 53] 2000 ©]

19931 o] H el o]

o

=]
T

=]

7l o)

17k

I3

o

A]

o
ﬁo

9/‘{

)

w2003

)

B
=0

03
W

W
T

X

)
¢

-

—_
fils)

XO

p—

0
N
oy

Ho

%

00

PN
T

gl

ZNREA] A

PN
T

3

At ol whe} A

Fol AR atAlZE A skE R

5|

A

o =
T =

ﬁo

wjr

=
T

—
fite)

]

S

]

= =
= ©°

o

0]
AR

3lo]

2]

o Fjure] oAl

P
T

)

of 23 A

Table 2-5014 2000% ©]

skl om 20029 A5

Foh7t, 2003 o] 7 -

S

o
g
Mo

uf-
m

M

ES

H

o=

bl dl = 9190l

S

o 715

bo A Abgol

o5

G oAb ghel

Is]

A A4

—_—
o

i

iy
M

—_
fils)

B

_18_



Table 2-4. Development of Groundwater in Jeju Island (Region)
(Jejudo, 2004)

A (W9 : 2, m/)
4= Al AFA | AAZA | AT | AT
] T 4,914 873 1,127 935 1,979

A
MereE | 1,499,041 250,626 239,228| 446,141 563,046
- T4 2,715 632 815 369 899
Merer | 631,473 140,884 136,787| 136,031 217,771
L00s 5 627 108 100 158 261
Merer | 161,464 33,758  19,464| 46,501 61,741
L006 5 407 36 34 129 208
Murer | 287,280 45,655 14,311 129,650, 97,664
- 5 318 23 46 98 151
M= | 130,033 8,759| ~ 15,043| 49,675 56,556
5 416 41 52 90 233

1998
AMerer | 126,183 13,041  14,834| 45672 52,636
T4 176 5 26 39 96

1999
7 ureg 76,547 4,115 25,576| 16,573] 30,283
5 113 5 23 35 50

2000
7 ek 43,805 1,004 5325 18,050 19,426
T4 114 6 25 15 68

2001
AMereE | 33,191 1,441 5,858 3,086 22,806
5 24 5 6 1 12

2002
ANarek 7,337 769 2,030 800 3,738
5 4 2 0 1 1

2003
7 ukeg 1,728 1,200 0 103 425
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Table 2-5. Development of Groundwater in Jeju Island (Usage)
(Jejudo, 2004)

(29l 1 F, m/Y
e Al LG | sFF TdEs| 7] B |2
] ClE 4914 1465 3,176 192 4
7
ML 11,499,041| 631,229) 814,713| 48,719 4,380
1993 T 2,715 997| 1,645 156 1
M= | 631,473| 279,753 309,354| 41,286 1,080 0
1995 T 627 175 433 13 1 5
M= | 161,464 56,303/ 101,388 2,733| 1,040 0
1996 T 407 125 268 7 2 5
M= | 287,280 204,574| 80,500] 946 2,260 0
T 318 41 270 5 0 2
1997
Mad=F | 130,033| 23,111 105,5635(1,387 0 0
e 416 49 341 4 0
1998
Mk | 126,183 20,891| 104,247|1,045 0 0
T 176 32 138 4 0
1999
M | 76,547) 29,066 46,955526 0
T 113 20 79 2 0
2000
M= | 43,805 9,735 33,432(638 0 0
T 114 14 91 1 0 8
2001
Md=F | 33,191) 3,460 29,573|158 0 0
T 24 8 11 0 0 5
2002
ks 7,337| 3,608 3,729 0 0 0
T 4 4 0 0 0 0
2003
Nk 1,728 1,728 0 0 0 0
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Table 2-6. Basic Amounts for Pricing Groundwater in Jejudo

(Jejudo, 2004)
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Table 2-7. Basic Price of Perched Water in Jejudo

(Korea Local Government Management Institute, 2004)

2003 12¥ &3 A (2+9] -
- AFA REER HAFE AT
ol | sm | e | ez | | osw | w0

0-10 210 0-10 380 0-10 310 0-10
11-20 400 11-20 460 11-20 480 11-20
21-30 480 21-30 520 21-30 690 21-30

73
31-40 570 31-40 | 630 | 31-40 930 31-40
40-50 660 41-50 | 750 | 41-50 | 1,210 | 41-50
51014 | 770 5102 | 870 | 51914 | 1,520 | 5l
0-20 440 0-20 | 910 0-20 760 0-20
21-50 900 21-50 | 1,220 | 21-50 | 1,090 | 21-50
Q& | 51-100 | 1,170 | 51-100 | 1,430 | 51-100 | 1,740 | 51-100

101-300| 1,380 |101¢]%| 1,770 [101-300| 2,720 |101-300

301014 | 1,610 30104 | 4,030 | 30104
0-30 610 0-30 | 1,120 0-30
1o 31-50 | 1,510 - - 31-50 | 1,790 | 31-50
51-100 | 1,900 51-100 | 3,140 | 51-100
10104 | 2,290 101014 | 5,160 | 10104
0-200 | 480 0-200 | 800 0-200
a¥r [201-300| 760 - - |201-300| 960 |201-300
1€ [301-500| 930 301-500| 1,200 |301-500
501014 | 1,090 50104 | 1,510 | 5010]4
0-200 | 890 0-200 | 2,600 | 0-200
2¥ [201-500| 1,380 - - |201-500| 2,990 |[201-500
2% |501-1000| 1,650 501-1000| 6,520 |501-1000
1001014 | 1,980 1001¢1%| 11,700 | 10010]%4
T9E | =9 550 B 390 Ed 980 =g
0-30 220 0-10 300
31-50 250 11-30 | 360 0-100
%8 | 51-100 | 270 B 350 | 31-50 | 450 |101o)%
1014 | 290 51-100 | 570

1010 | 720
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Fig. 3-5. allowance trading system
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Table 4-1. Use

of Groundwater in Jeju Island (Region/Usage) (Jejudo, 2003)

(&9 &, m/Y)
5 = A AFA | AAEZA | FAFT | GATT
N 4,891 893 1,119 914 1,965
7wk =k 1,488,858| 259,624| 235,624| 440,019| 553,714

= A
AF o) & | 1,242,254 251,722 218,014 292,911 479,607
o 3 o] g 315,395 84,607 44,607 87,435 98,691
M5 1,492 722 302 250 218
7wk =k 634,854 224,149 99,734| 166,080 144,901

g
A o] & 576,921| 208,981 94,438 118,386 155,116
o ol g 220,691 77,567 32,615 48,217 62,292
N 3,166 128 805 568 1,665
) Wk ek 49,490 18,598 2,448 35,513 47,819

THE
AdF o] 8F 104,378 18,598 2,448 35,513 47,819
U fo] & 11,527 2,178 472 4,261 4,616
N 3,166 128 805 568 1,665
7wk ek 800,565 26,801 133,785 253,492| 386,487

THdE
Aol & 556,677 24,144 121,128/ 136,016| 275,389
o 3 o] g 81,495 4,862 11,576 33,249 31,708
VRN 40 2 2 22 14
) vk = 3,939 - - 3,300 639

7] E}
A F o] 8F 4,278 - - 2,996 1,282
A to] 8- 1,683 - - 1,607 76
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Table 4-2 Policy Effects on Groundwater
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