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Summary

The increasing frequency of unusual temperatures, droughts and torrential
rains caused by severe climate change on the earth is raising issues that
damage crops and even human life. In particular, Jeju Island has almost 2.6
times the farming population and 2.3 times the arable land per person compared
to the inland areas of South Korea. Agricultural production which accounts for
11.2 percent of Jeju Special Self Governing Province’s gross domestic product,
has a lot of influence on the Jeju’s economy. Therefore, it is necessary to study
Jeju Island’s agricultural water supply plan in case of drought. The Jeju Special
Self Governing Province Water Management System needs to be improved and
reorganized to manage integrated water supply in accordance with the national
water management policy.

This paper analyzed the current state of drought in Jeju Island due to climate
change and drought characteristics by East, West, South and North regions by
SPI (Standardized Precipitation Index) and reviewed the demand and supply of
agricultural water, and then suggested the efficient Agricultural water supply
and Jeju Special Self Governing Province's integrated water management
measures

According to the analysis of the climate of Jeju Island, the average annual
precipitation is increasing, but there is a tendency to increase rainfall bias and
the number of days without rainfall. This is why Jeju Island’s field crops are
frequently affected by drought damage due to the effects of meteorological
drought and agricultural drought. Analysis of SPI over the past 30
years(1986-2015) of Jeju Island’s precipitation showed that drought levels by
region were severe dry in Seogwipo, Gosan, and moderately dry in Jeju,
Seongsan.

There are four ways to supply agricultural water to Jeju Island. The first is
to establish an integrated supply and demand system by region by examining
the feasibility of individual wells excluded from the "Jeju Agricultural Water
Integrated Wide Area Project.” The second needs to revise design manual for
Jeju-style reservoir and develop reservoir with 500,000m’ in consideration of high
permeability and sudden runoff. The third is Akguncheon and 5 places of spring
water, which is a regular stream that is found to have good terrain conditions,
amount of runoff and water quality, can be used as irrigation water.

Fourth, rainwater facilities need to be revised to designate facilities with a

certain size or larger as mandatory installation targets.



The Jeju Special Self Governing Province's integrated Resources water
management measures is as follows. First, the improvement of the system was
proposed to form and operate the "Integrated Water Resources Management
Committee” by enacting the "Organization on Jeju Integrated Resources Water
Management and Operation”. Second, the reorganization of the water
management division proposed the first plan for integrated operation of water
policy and disaster response departments and the second proposal for integrating
all water management departments. Third, Jeju Island should be set up as an
independent basin by separating from the Yeongsan River basin, and it is
necessary to establish the “Jeju Water Resources Survey Institute” to secure

systematic research and scientific hydrological data.
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1.3 71 FH¥3 Alyge e

7133 Aygle s A= W2 A4 Ay 2 (synthetic scenario), A}
Alubg] @ (analogues scenario), GCM 7|5+ Aluy2] @ (Global Climate Model based
scenario)7} lom, dnkA oz GCMe| 7Hg wWol AR&®TTh T3 IPCCx 19904d
A1z 3o FE 20149 ASAF 3o 7A] 7| SRSt aME EFEeAA AiE 2
WstE adetar, Aol mE BeARES wrgstel SA90, SRES(Special
Report on Emission Scenario), RCP(Representative Concentration Pathways) &<

ez E A e s 485

1.3.1 Global Climate Model

GCM(Global Climate Model)<> 7| %5 ZAAsI=d|
FHAA BAstE =AY FaAESs A
FTHsts FEstetel 1 A @S AT F= Aol =3 A9FQl 2
I Agel rhsatH, 71FWste] Aol ok A9F V|FHst A4 dA
gotd ARE Aleetar JrHEF=73 A3 774, 2004).

GCM2 AZ#ZF4, 94, dold T2

_O|L
rlr
N
i)
%
ax
i

=
< %7|xZ(initial condition)©.2 3}l 57, AH
AlZ7 (boundary condition)©. 2 &¢] A A = A He A4 7L g S

wold 4 T, 26).

tlo

Boundary conditions
Sea surface temperature,

Soil moisture,
Topography,
co2

Models ' Scenarios Vanables

Initial conditions: 1.«
Temperature,

Soil moisture,
Precipitation
from !
Earth’s surface .|

station/Satellite |10
/Radar MPRMECHAR

Fig. 2.6 Initial and boundary conditions of GCM and GCM outputs(IPCC)



F3, GCM2 2o WA wg} A 72 E/ & 5 o, AAE s
T3 St AFE d7] GCMset @egh A xS sepvg R 43k UKLO
UKHI °|¥, &A= a7 d5S et = e 3xd3 ded Axds 3
g e 2 Ags UKTR olm, A= a5 32kd 283 x| 32 AE=AH
A3 HadCM2, HadCM3 5ol th(ol 4174, 2013).

GCM 718ke] AlUg @ = GCMS vtg oz thadl njg] 71538l tisle] =
Hog Aol Jhesithe Ay FE L= YR A, B
2 tavE wio] e g A7t T4, 2004).

196911 Manabe and Brian7} GCMS Hx =&

AT} wE AN oAWstE FEet] dste]l o AT FAEA
PCMDI A &= F 2570¢] GCM R A5 AFstal don, % 22 GCME| Ui
Al BWFES A AT =S, 2016).

Table 2.2 Variables of GCM

O,

il

Variable Description Unit
huss surface specific humidity fration
orog surface altude km

pr total precipitation kg/m%/s
psl sea level pressure pa
rsds surface downwelling shortwave flux in air W/m?
sftgif land area fraction 9%
tas near surface air temperature K
tasmax 2m mean max air temperature K
tasmin 2m mean min air temperature K
uas zonal surface wind speed m/s
vas meridional surface wind speed m/s

w4, IPCCAME AAA 71F8s a78 sistel 54 e GOM Auel o8
Agea goml, ofd GCM Aubel .8 AHgate olvd ute thepd Astt
83 gonE, AT WA /b AFE GCM At o E Austel g

Aol Tastrta = & Stk



1.3.2 2A47t2u & AU e

IPCC= 7|5W3tE #A468t7] 9t 24A7t2m=E Alye s A&t 1990
A1A BaAodAs SAN AU s AREEFoH, 1992d H e H A
(Supplementary Report of NO. 1)& 1S92af-¥ IS92(7}#] 6702 %+ #j&=AuE] &
£ AAEAT IS92 Ave] e 5 IS92a Alue] 7t 7 Wol AREE Sl ow, 1S92a
AUy 2= 19909 % CO, F%+ ¢F 350ppmvelal, 100d ¥ 21 2090del= <F
670ppmv 7t Hof A HiF=7F 15~45CHSY] WelA 45 Aoz =439t
(IPCC, 1992).

IPCCE 2000 A3z HaAolxE= 1892 Alyglee] AHS Hse SRES
(Special Report on Emission Scenario) AUzl 25 A|AstA T SRES Alyd o=
A8 AL -AAE, 7e T vl A7 EATE
1 om, AAEe diste] A-B 2 AAZEH FATAY FA HAAE S
e+ S22 Av AA A&, B 374 FAE gulsiH, 1-2 2 AT}
A G Fole] U WIAHS uste FOo2 12 AFFTH AARH A

Ao d AR Ages ekl (™ 2.7).

O

HN'

SRES Scenarios

1 2
A
Economics
b
Al
Bi
. ¢ B
Environmental
Global = » Regional

Fig. 2.7 Description of A and B emission scenarios in SERS
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Table 2.3 Details of SRES different storylines

Al
Driver A2 B1 B2
Al1C AlG Al1B Al1T

Population growth | Low Low Low Low High Low | Medium

Very Very Very Very . . .

Energy Use }lfgﬁ Xlegrﬁ’ Xleg?l] Xlegrﬁ’ High Low | Medium

Land-Use Change 1\17&1% 1\17% Low Low /High High | Medium

Availability of

Conventional and . ) ) . .
High High | Medium | Medium | Low Low | Medium

Unconventional
Oi1l and Gas
Pace of
Technological Rapid | Rapid | Rapid | Rapid | Slow | Medium | Medium
Change
Direction of Effcie "Dyna
. Oil & Non- . ny & e
Technological Coal G Balanced .. | Regional | Demat
. as fossils eriali as
Change Favoring Zation usual

Al AU 2elA C, G, B, T 217 Mg 28, 7tx 753, wdsdg, 15s
etk Alel Adeles veel AAZ WS FA% 4
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Fig. 28 Atmospheric CO, concentrations as observed at Mauna Loa from 1958 to 2008 (black
dashed line) and projected under the 6SRES marker and illustrative scenarios(IPCC, 2007)
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k2ol S7MNEE AL 7T AL e Alue] oty g AFFARS] o] e &
A7k wE o s 2A7b Frtel wiel COMMITAn AluE] 2, 1PTO2X Alvhe
&, 1IPTO4X Ay 27F ATHIPCC, 2007).

IPCC A5z H a4 o] A= RCP(Representative Concentration Pathways) ™ X% &
=5 A&stdh A3 &Eo] iyl wA= HBAMFOR 2AVME FREE ZAAG
Al TARAH A sl AFS], BAl Alue] = ol 7HA7E -2
% (Representative) 2t F I 22472 wj& Alya] 29
A zbel whE Wels Fxs7] 98] 4 Z(Pathways)ghs £dS A8
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2727 A EH o2 wlE%+= BAU(Business As Usual) 43 o], RCP 6.0%
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Table 2.4 Median temperature anomaly over pre-industrial levels and SRES
comparisons based on nearest temperature anomaly(IPCC, 2014)

ot 2 Temp SRES
Name Radw%tlve co anomaly Rathway temp
forcing (p.p.m.) (C) anomaly
2 .
RCP 85 |59 ;Vl/ong inl 379 49 Rising AIFI
6 w/m? Stahilization
RCP 6.0 1 2100 350 30 without B2
n overshoot
45 w/m® in Stabilization
RCP 45 ’ 650 24 without Bl
2100
overshoot
3 w/m” Peak and
RCP 26 2100 490 15 decline
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Table 2.5 Classification of drought intensity by using SPI

Classification Drought Condition
over 2.00 Extremely wet
150 ~ 1.99 Very wet
1.00 ~ 1.49 Moderately wet
-0.99 ~ 0.99 Near Normal
-1.00 ~ -1.49 Moderately dry
-1.50 ~ -1.99 Severe dry
under -2.00 Extremely dry
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Table 2.6 Demand expectation of agricultural water in Jeju—do in 2020
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AHA L 7 277 ol AFE F AMHEAL 48421 2hacli, AFAE
25,331.0ha, AA¥XA+= 23,090.2hZ e, 2HEE 2 RS 7Hdo] 18500.0ha
24 74 WS WA X8, A7 15010.7ha, A F4E0] 14,9105had] o

2 thebun,

Aquae AFA FRE
o] 4965.0ha, 5ol 4,809ha,
A ge e <

o] 6,334.7ha® 7}4 wow 3t
o) 2go] 47856hael o2 e
ot 2361.1haz A 350 vl <F 1/39 WAL By

4ol 5213ha, A F
. A A o]

Table 2.7 Estimation of crops cultivation area in 2020(A =5 ¥ 2} x| &=, 2013)

e PEEE o AuAE
N e 7 Ar | B (A2 F)
AF= A | 484212 | 185000 | 15,010.7 | 149105
2 A | 253310 5599.7| 87861 | 109452
=29 | 2798 | 1,679 220 899 | &, 3}
A #d& | 3724 507 | 1121|2096 | 3=, %k nps
T N5 4,786 1,303 2,122 1,361 | &5, 3}, 3, E vlks
Al rars | 63347 782 | 2869.1| 33874 @, T A, s, 9 g}
=4S | 2475 1271 571 633 | Ul wl=, ¥, kv, Fut
F74w | 5213 762 1,883| 2568 | ubs, Wb, g, B v
2 A 23000 12900| 6225 3965
A9 | 4386 4357 17 12 ] -
Mgre | 3908 845 | 2574 A%9 | 5. o, sk b W=
jj AW | 2661 1,482 620 550 | B, &k, kA, @t
WL FEE [ 4809 479 1 18] -
orelw | 2361 817 251 1203 | vkh=, 7Ah, 9
NAgS | 4965 60| 2762|1594 | obs, ub gap, B oku =

W Bt =A== 7R 74, 2016)

EAFEEAAES $AE5 FHAAZ B BAS FRAAZ FEHs] B ¥
% 2AE H25a, FAEF A8 FEH Fus e dARS P59

A EAHE =TT AT, 2016)

F 9L 36.6n/dayo] 1L, Al

rr

FAli= 36.3ni/day, A XA S 36.9ni/day = LFEFSE



Table 2.8 Demand expectation of agricultural water in Jeju-do(ZF=71rA-21, 2016)

= B SAAWA | S | FeH A TRY lhad 8 &
(ha) (ha) (ha) (m'/day) (m'/day/ha)

Al 49,620 37,031 33,324 1,239,552 36.6

Al T Al 23,054 15,855 14,851 539,554 36.3
AT EA 26,566 21,176 18,973 699,998 36.9

#E29¢ e FY A duletd A 2AREE T A e, 2016)0 A4
AFes & 14 492 i, A48 942 33824ha, 985 F2¥2

T e T

1,239552m'/day, 7] &H =& 919659m/day, = H=FHS 319,893m'/day = A3} t}.

Az AHEH AFA B2 133407m' /day, A HAEA P 186,486m

/dayol At B AFAIS] A FAHS 65597m'/day = 7HE wol F535H3
o, ZHFS 30,771m'/day, H¥E32 25572m'/day, HH 2 13,740m'/day O =

Bk Ao yelhdal, 3EdHEe 2273m/day’t B Ao R YERGT A A EA
9] AL IUSLe 60,942m'/dayE 7HF Wo] REZsgon HXAL 44676m
/day, HASE 39,360m'/day, ¢rEH-S 17,180m/day, EAHL 13,394m'/day, 34t
& 10934m/day o2 F-EH3 Ao Epyk



Table 29 Demand expectation of agricultural water in the sphere of Jeju—do(3=7ld7¢], 2016)

g | EENE| EEAR | agesy| FHET sag A
= A4 (ha) | ¥4 (ha) |(m'/day/ha) ( z/gay) B(B) (m/day)
(m'/day)

Al 37,031 33,824 36.65 1,239,552 | 919,659 | - 319,893

2 A 15,855 14,851 36.33 539,554 | 406,147 | - 133,407

A A 3,062 2,636 46.91 123,652 | 58,055 - 65,997

_ SHel & 2,602 2,470 34.76 85,856 | 72,116 - 13,740

N of ¥ 4,888 4,586 28.49 130,653 | 105,081 - 25,572

A =35 2,084 1,986 40.28 79,995 | 49,224 - 30,771

Elz Al 3,219 3,173 37.63 119,398 | 121,671 + 2,273

2 A 21,176 18,973 36.89 699,998 | 513,512 | - 186,486

A A A 4,192 3,908 41.21 161,047 | 116,371 - 44676

) A5 1,847 1,473 24.59 36,220 | 25,286 - 10,934

3 Ry ) 2,438 2,192 26.79 58,722 | 45,328 - 13,394

- e 5547 4510 3797 171,244 | 110,302 - 60,942

Al =R 1,857 1,646 34.93 57,459 | 40,279 - 17,180

A5 5,295 5,245 41.05 215,306 | 175,946 - 39,360

#2102 FH2od FAE AFEIAANE FALAYFTHAZ(2013)7 A&

T A CH e 2AH2016) A sHEF Fog AolE M- HE
st AFE AAE FGIAr duletd g zAre] Fhol FRAFEEFAE Y
#EY 65m/day/ha S7Hs ASo= YErWa, AFAI7F 9.3m'/day/ha, A XEA=

37m'/day/ha © Wo] A8 F AR Yeiyt meta, AFE9
AW Aol F7tet FEAN AL Wl od sdEF T8
A FA 7 AAEAC H& 5.6m'/day/ha”t

Fol

Solutn gle

S7bets AE¥S Hola Ut

FANAE 5



Table 2.10 Comparison between A and B about demand expectation of

agricultural water in Jeju—do in 2020
(¢$: m'/day/ha)

. had 59 &5 F2%

FARRATHAGA) | FASPI ANERAB) | S
AT = 30.1 36.6 6.5
AT A 27.0 36.3 9.3
A SEA] 33.2 36.9 3.7

ZEEEEEIE R E

waAE AEshel ey delg SnEw,
20174 129 718 S Fyste] 20184 79 ARETE A $90E wel)
£ 2113 2ol AF wHEF BT ek eAHE R T,

2016) RauAMole AFE sAWEHE AFEPUAAE S FA (2013,
2018)9] 20119 % A5 & Ql&3te] FA WA 46,620ha= A&, F9stALY
AE AL 33824has A&t o, AT FHET SFFAIAY N EAY (S
FolETAE 201Nl AM = AFFEAAE 2 3

46,968ha, B stAtd AEHA
32,750has &3ttt olgA FAWA o] A o= 9= 7] = s

AL Al ISkl WE =AIEE ZESstetal Q7] sl Aow dnhEn

Table 211 Comparison between preliminary feasibility survey and general

planning about agricultural area

&AM 4 (ha) Festary AW A (ha)
o TaggA [ ARAE | ZxHa) | e | RAE | S1HA)
(A) B (C=B-A) (A) B) (C=B-A)
Al 49,620 46,968 A2,652 33,824 34,755 A1,069
Al A 23,054 21,149 21,905 14,851 14,851 0
A EA] 26,566 25,819 ATAT 18,973 17,904 21,069




2% =2 g ARy ASE 1A 7|
st AU 2(RCP 45)%2 AlAtE 72 7] 42 5(2017 ~

FL ol gAATAF BIEF BRDY

AFE 20309 FHEF T
22} 8.(2001 ~2016)$F 7] 59
2030)5 o]&3 ¥ FaY 2 AAZTEL
Adstaty] 712 A E, 2017).

AT FAET FFFGIAY VI 2AG (Sl EFAE 2017)] WEW, 1 212

o} o] FAsiAtY AgdFFHA e tigh 20308 AFE A sHEF FoFS
(3]

el o TS50l 199387m'/day = 7Hd A3, AAkgo] 36,928% 7R AHLS A
o2 YEhyt
Table 2.12 Demand expectation of agricultural water in Jeju-do in 2030(3F-50]Z&3A) 2017)

FEERES
A | 2y %}f’d%-}l\‘ E}B—ﬂ%‘—}v‘%k I =
EE R R e M b Gl A AN B
m/cay p (m'/day)
® | (c-axB)
Al 78,389 48,009 | 1,848,012 3881 | 34,839 | 1,352,126
2 A 30498 | 22506 835496 3690 | 16935| 624910
FA 7838 |  3957| 203490 5142 | 2636| 135543
Al aae 4201 | 2532 77,967 3079 | 2,470 76,051
T | e 8,086 4,281 144,158 33.68 4,586 154,456
N T3 8,279 5,401 177,094 32.79 2,084 68,334
245 5,014 2,379 116,209 48.85 1,986 97,016
#74w 6080 | 3956 | 116578 2047 | 3173 93,508
2 A 38801 | 25503 1012516 4061 | 17904 | 727216
A | A4 9,974 6,413 306,626 47.81 3,908 186,841
4 oA 5 5,879 4,405 155,723 35.36 4,176 147,664
b=RcR=s 7,387 4,833 213,644 44.21 4,510 199,387
s 5814|  4398| 110272 2507 | 1473 36,928
Al ete 4724|2766 | 127,330 4605 | 1645 75,752
R 5113 2,688 98,871 36.79 2,192 80,644




3|
gy 7R A 8 (F w2 AE 2017)0] W, F 213
I o] 2020 FHET @&TFS 36.96m/day/haclil, 2030 FHET TlE
T 3B88lm/day/ha® I5Ho], FHE&F & 2030 o5Fhe] 2020 Hut
1.8%m/day/ha’t B o= FAHIAh T3l Y87 T 202010 1,287,586m’
/day°]aL, 20301 de] 1,352,126m"/day = oS5 o], 20301 <l=gke] 20206 Huh 64,540m’

/day7} B2 o2 FAE AT

Table 2.13 Comparison between 2020 and 2030 in agricultural water demand

%Li—vﬂ?fr 2020 (A) 2030d(B) =HC=B-A)
e ae | B | eaw ) PR saw | L0 | vad
(ha) (m'/day/ha) (m'/day) (m'/day/ha) (m'/day) (m'/day/ha) (m'/day)
Al 34,839 36.96 | 1,287,586 38.81 1,352,126 1.85 64,540
2 A | 16,935 37.29 | 631,494 36.90 | 624,910 -0.39 -6,584
FAY | 2,636 4691 | 123,652 51.42 | 135,543 451 11,888
Al st 5 | 2,470 34.76 85,896 30.79 76,051 -3.97 -9,806
T oHE5 | 4,586 28.49 | 130,653 33.68 | 154,456 519 23,801
Al T35 | 2,084 44.19 91,940 32.79 68,334 -11.39 | -23.758
25| 1,986 40.28 79,995 48.85 97,016 8.57 17,020
sk7d™ | 3,173 37.63 | 119,398 29.47 93,508 -8.16 | -25,892
2 A | 17,904 36.64 | 656,092 40.61 | 727,216 3.52 71,124
A | EAS | 3,908 41.21 | 161,047 47.81 | 186,841 6.60 25,794
4 A5 | 4,176 41.05 | 171,400 35.36 | 147,664 -5.69 | -23,736
Fd5 | 4510 3779 | 171,244 4421 | 199,387 6.42 28,143
+ AAkE | 1,473 24.59 36,220 25.07 36,928 0.48 708
Al orew 1,645 34.93 57,459 46.05 75,752 11.12 18,293
FAE | 2,192 26.79 58,722 36.79 80,644 10.00 21,922
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Table 2.14 Present condition of propose for water management fundamental law(=3], 2018)
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Table 2.15 Government organization for previously water management (4- 2018)
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. A7dd A9 2 5249 AL

AFrs AR dg2HEL(+H)1,950m) ME3ES A¥oz st 15 &

olF= dFY &ASARME ki, shield volcano)e] 5AS HATh(AF5EALA]

Lo & - A A= 73262kmol ™, HF - H3H2 4112k, FE& EAE
23S A F AL AARE SEdA AAZTA 77.326km, SA A whEE
74 99.878kmol TF. Ao HA WAL 1,850.1kreo]H, AFA7F 978.6kf = 52.9%,
M A ZAIZF 871 dkir = 47.1%°|t}. siekd o] Aol&= F 551.78knolH, EE=9f &t
Aol 41556km, F-&EA19] &t Aol 136.22kmel tHA T =5 ¥ A =, 2018)
(Fig. 3.1)

- West Jeju »
Pyoseon

Middle Seogwi

10 5 0 10 20 30
e e — |7

Fig. 3.1 Study area in Jeju-do

A AFE FEAE B AsteEAd FFEAHIM)(2003, A FE=) A



15000 FAAFEE kor BRI 4l FHD 1679 pfon Frd
W

o FeHAde T8 BAFYo 2073kwre® b Y, 3 1725k, Sk 1417
k', © 133.5kn =©] tH(Table 3.1).
Table 3.1 Subwatershed areas in Jeju-do
M,
Watershed North East
S- Ae- E- M- W- Jo- Ku- | Seong | Pyo-
Watershed | weol Jeju Jeju Jeju cheon jwa -san seon
%krn?)a 853 | 753 | 898 | 895 | 1262 | 1725 | 1149 | 2073
M_
Watershed South West
S- Nam- E- M- W- An- | Dae- | Han- | Han-
Watershed | won | Seogwi | Seogwi | Seogwi | deok | jeong | kyeong | rim
‘?krn?fl 133.5 107.1 106.3 82.8 625 | 130.8 | 1028 | 141.7
Al HSae F 2400 BSLE AAHA st olon, i #A5he
£ 329 gol AFE BB AF Y, dHe ALY, RS YA

Table 3.2 Specification of weather stations in Jeju—do

Weather station Latitude Longitude E.L. (m) | Remarks
Jeju 33° 30° 51.0” 126° 317 46.7” 20.5 1923. 5.
Seogwipo 33° 14" 46.0” 126° 33" 55.277 47.0 1961. 1.
Seongsan 33° 237 1367 126° 527 48.7" 17.8 1971. 1.
Gosan 33° 17" 37.7° 126° 09 61.177 71.5 1988. 1.

Remarks: Commencement date of observation

12 A¥ 3

o
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GAsk SaoA Fuel weEd FA e AdRel= st e Aok A%
Hol JAAE sty 5 g Egs meld

oA A4, 2002; AWAE, 2018).

° I Qtb(vii), ESHRILLVIN) I Qtb(V)(S), ESHRLV)(S) I atb(n, Eere)
EEE Qib(VII(S), THRSLHVINES) o o zEe [ Qtb(I)(S), ESHHS2(S)
[ Qtb(vi(m), EStR VI B Gt(s), T2) o | E L0, 22l
C’ B atb(vi), = 25(VIII) I as, (== 4| 0 Q. HRHIM
’f B atb(vi(s), S24(VI)(S) ’j' B ab(v), = 71| W atb(), Teise)
51| I abm), B2 J1| M Qov)s), 24(1V)(s) EEl otb()(n), ZHH2A)(M
EEE Qb(I(S), HR2N(S) [ b, x Qta, EEioHer
B atb(v), =8 2HVI) HEE atb(n)(s), ZHHIA()(S) i Qta(s), TEIgrarel(s)
' B Qtb(VI)(S), ZEIHLRHVIS) [ ab(n, =22 37| [ SF, HUES
0 10 20 I Ctb(v), TRV HEE QbIN(S), HRRANS) oy O Ko, it
! kim E Kor, 2B

(1:250,000, AF=(Wotie, X)) A H =3 g, 2000)

Fig. 3.2 Geological maps of Jeju—do



Table 3.3 Geological system of Jeju-do
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1.2.2 231 &4

54 B 98l 15000 AFE $AAFES o] a3

1

AFEe] A4
™ GIS(Geographic Information System)E ©]|&3}e] FuEAS =333 HFig.
33). AFEs AYPakd wel Fil 200melst A9 abA A et ki, ;i

200~600m A S-S FAREA O s, 3 600m °] A FE AR g

d

H
m
o
)

o
-0,
2
X

o} w3 # 33 2 4

544%¢°l siZatH, i FAA S} FAAF LEsAL ATk FATA W WAL
593.2kir o= A WA 32.2%5 AAStaL, Ak HxA, #F A

| #xat, AobA ) WAL 2468k 2 A WA o

AR A E Y AT(AFSEAA =, 2018).

o]
ML
2

Blevation(m)
s-100 [0 s00- 700 [ 1200 - 1300
100- zoo [ 700- so0 [ 1300 - 1400

200 - 300 [ s00- soo 1400 - 1500

i [ 300- a00 [ soo- 1000 1500 - 1945
10 3 0 10 20 30 I :o00- soo I 1000 - 1100

e e— ) |7\ . 500 - 500 [ 1100 - 1200

(AFEHEAAE A A S A, 2018)
Fig. 3.3 The altitude of Jeju—do



Table 3.4 The altitude analysis result of Jeju—do

Classification altitude(m) area (k) rate(%)
Total 1,841.2 100.0
Subtotal 1,001.3 54.4
Coastal Area 0 ~ 100 638.1 34.7
100 ~ 200 363.2 19.7
Subtotal 593.2 32.2
200 ~ 300 232.0 12.6

Middle Mountainous
Ares 300 ~ 400 162.3 8.8
400 ~ 500 1194 6.5
500 ~ 600 79.5 4.3
Subtotal 246.8 134
600 ~ 700 59.6 3.2
700 ~ 800 43.5 2.4
800 ~ 900 34.3 1.9
Mountainous 900 ~ 1,000 26.9 15
Area 1,000 ~ 1,100 23.3 1.3
1,100  ~ 1,200 16.2 0.9
1,200  ~ 1,300 11.8 0.6
1,300  ~ 1,400 95 0.5
1,400 ~ 1,500 6.7 0.4
AFEBAAE A3 FGA 2, 2018)
FH) 15000 FAFAAGES] GIS ¥4 Aoz A4 AFE AW zpo] 7t

AFzel AFAA = 28 349 & 359 #o], 1° o]&t9

23.0%=5 AR, 1~4° 9] SAAA T} 64766k = A F=

QA7) 423 2k &2

Al A v 35.2%=
7bg wlom, 4~8° 9 AAA 7L 3896k E 21.2% % A EH AT

Y AFE Tt
R gRA e A sk EAL
it B e Fol AR AR FAAL



sope() [ll+-s M 16-20
CJo-'Mlle-o [N 20-25
-2 -0 gl es-30
[0 2-3 [ 10 - 12 [ over 30

10 5 0 10 20 %0 G- -
e —— e — KM -
(AF52 Ao Feshd 483 554 314, AWAE, 2018).

Fig. 3.4 The slope of Jeju-do

Table 3.5 The slope analysis result of Jeju-do

slope(®) area(km') rate(%)

0 ~ 1 423.2 23.0
1 ~ 2 231.8 12.6
2 ~ 3 234.3 12.7
3 ~ 4 181.5 9.9
4 ~ 6 242.8 13.2
6 ~ 8 146.8 8.0
8 ~ 10 97.3 5.3
10 ~ 12 68.2 3.7
12 ~ 16 87.6 4.8
16 ~ 20 49.0 2.7
20 ~ 25 35.8 19
25 ~ 30 215 1.2
over 30 21.3 1.2

Total 1,841.2 100.0

A=
23) 15000 F7hEAA GRS GIS B4 Aoz 44 AFE AHuH sk 2]z}

=) - o
BAG e



F2 1,656.5mm=E UERG oW ko] 19925mmE AL Zow, A7}
19822mm= F+ HAZ Bil, AF= 1486.6mm, 14HE 1,164.8mm A

3E 362 19899 ~ 2018W7HAl AF= 470 1] A= ey BEAer
Fe vErd Folth Har b 120%0]d A S sl 19999, 2003
|, 2007, 2012, 20156 e.&, 1990 h 13], 2000 th 23], 2010t 23] 7F A
g Aow AL, B ArEe 80%elstE HAE 3= 19961, 19971 2000
|, 20054, 20134, 20179 o=, 1990 d T ¢k 2000 o, 2010t 10 @ E 7]
Fow 7tz 23] A WA Ao w BA T}

T3 1996~1997d 2 Aol Alar, 199992 ZaraFol wWekal, 20000+ ot
Al e aFol Aol e, 20030l = Aol AM L, 2006\ 0l = Aol =9
om 2007l = vl BokAE Zor #AHAY. ol Hgddt vhedoe] W
o 7k TSt S Hola v

_

Table 3.6 Annual precipitation characteristics in Jeju—do

(9 mm)
Year Jeju Gosan Seongsan Seogwipo Average
1989 1,358.6 1,081.5 1,696.1 1,681.9 1,454.5
1990 1,544.5 1,162.3 1,952.3 2,398.6 1,764.4
1991 1,810.9 1,504.0 1,983.8 1,872.6 1,792.8
1992 1,232.9 1,107.6 1,981.4 1,827.5 1,537.4
1993 1,552.8 1,151.4 2,025.4 2,190.2 1,730.0
1994 1,448.9 834.3 1,509.3 1,626.0 1,354.6
1995 1,472.9 1,003.0 2,169.8 2,280.4 1,731.5
1996 881.1 8374 1,757.9 1,656.0 1,283.1
1997 999.5 875.1 1,803.0 1,975.8 1,3134
1998 1,581.1 1,050.4 2,235.9 2,091.9 1,739.8




Year Jeju Gosan Seongsan Seogwipo Average
1999 2,926.0 1,874.5 2,328.0 2,970.5 2,424.8
2000 1,189.4 1,013.6 1,370.0 1,368.5 1,235.4
2001 1,388.6 1,113.7 1,856.5 1,782.1 1,5635.2
2002 1,704.1 1,225.8 1,781.5 1,877.2 1,647.2
2003 1,999.2 1,503.0 2,990.5 2,280.1 2.083.2
2004 1,333.8 1,269.9 1,962.5 2,018.0 1,646.1
2005 872.5 827.5 1,588.0 1,390.6 1,169.7
2006 1,527.4 1,350.3 2,238.0 1,757.6 1,718.3
2007 2,139.8 1,296.0 2,082.5 2,166.5 2,046.2
2008 1,308.8 972.3 1,770.7 1,661.4 1,428.3
2009 1,304.8 1,133.0 1,753.5 2,006.8 1,549.5
2010 1,584.9 1,361.8 2,086.8 2,393.3 1,856.7
2011 1,478.6 961.3 1,865.7 2,010.2 1,579.0
2012 2,248.3 1,418.1 2,458.4 2,700.8 2,206.4
2013 899.1 697.1 1,364.0 1,086.6 1,001.7
2014 1,563.4 1,271.6 2,240.9 2,473.2 1,887.3
2015 1,728.3 1,546.4 2,542.2 2,618.1 2,108.8
2016 1,416.4 1,293.1 2,295.9 2,204.5 1,792.5
2017 773.3 861.3 1,917.7 1,334.0 1,221.6
2018 1,769.5 1,345.8 2,146.7 2,166.2 1,857.1
30\« 1,486.6 1,164.8 1,992.5 1,982.2 1,587.2
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Fig. 3.5 Annual precipitation characteristics in Jeju—do
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2.1 FEEA

211 $E%%

AFEAAE LB FRAN0I W2y, ddn B4AT% % 379
S99 373 2ol AFEe] 209 Wit FEEFE 39529 v/ doln], Aol 19994

=
L 9] 5478MRtmoln | FH A 2017 ] 2552 Whm' & = e T

Table 3.7 Annual mean amount of water resources from 1998 to 2017

BEAA | o | s BEAA | o | e
a2 | Or | E B e | o1
it 2,162 3,952
1998 2,203 4,028 31 2008 1,568 2,366 24
1999 2,996 5,478 32 2009 1,816 3,321 67
2000 1,554 2,341 37 2010 2,397 4,383 66
2001 1,901 3,476 39 2011 2,037 3,724 68
2002 2,455 4,488 43 2012 2,331 5,175 68
2003 2,686 4,910 40 2013 1,631 2,300 71
2004 2,229 4,075 60 2014 2,455 4,488 73
2005 1,416 2,589 58 2015 2,416 4,418 74
2006 2,083 3,808 o7 2016 2,663 4,869 36
2007 2,599 4,753 61 2017 1,396 2,952 36

(AFERAA = 24D #e]F3AE, 2018)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

2017

Fig. 3.7 Annual mean amount of water resources graph
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Table 3.8 The monthly mean amount of water resources in Jeju-do

N}

A2 FAL FFAT/)

T %
Al 1 2 3 4 5 6 7 8 9 10 11 12
A 3,952.1) 1459 | 169.6 | 237.9 | 343.1 | 362.1 | 465.8 | 535.0 | 668.2 | 453.3 | 239.8 | 181.2 | 150.3
A 19861 364 | 423 | 59.4 | 856 | 904 | 116.2|1335|166.7 | 113.1 | 59.8 | 45.2 | 375
of ¥l |1319| 49 | 57 | 79 | 115|121 | 156 | 179 | 223 | 151 | 80 | 61 | 50
w | EAF|1823] 67 | 78 | 109 | 158 | 167 | 215 | 247 | 308 | 209 | 11.1 | 84 | 69
Tl FAFE |2045] 76 | 88 | 123 | 178 | 187 | 241 | 277 | 346 | 235 | 124 | 94 | 78
MAF 2110 78 | 91 | 127 | 183 | 193 | 249 | 286 | 35.7 | 242 | 128 | 9.7 | 80
Z7 [2563| 95 | 11.0 | 154 | 223 | 235 | 30.2 | 24.7 | 433 | 294 | 156 | 11.8 | 98
A |1,1164) 412 | 479 | 67.2 | 969 |102.3 | 131.6 | 151.1 | 188.7 | 128.0 | 67.7 | 51.2 | 425
= | T 3239|119 | 139 | 195 | 281 | 297 | 372 | 439 | 548 | 37.2 | 19.7 | 149 | 12.3
Tl gk |2370] 88 | 102|143 | 206 | 217 | 279 | 321 | 401 | 27.2 | 144 | 109 | 9.0
FA 5554 205 | 238 | 334 | 482 | 509 | 655 | 75.2 | 939 | 63.7 | 33.7 | 255 | 21.1
A 1,2974) 47.9 | 55.7 | 781 | 112.6 | 1189 | 152.9 | 175.6 | 219.3 | 1488 | 78.7 | 595 | 49.4
13860 [1425| 166 | 232 | 335 | 354 | 455 | 52.3 | 653 | 44.3 | 234 | 17.7 | 147
g | BA1F [330.2] 122 | 142 | 199 | 287 | 303 | 389 | 44.7 | 568 | 37.9 | 200 | 151 | 126
| FA9 2745|101 | 118 | 165 | 239 | 252 | 324 | 37.2 | 464 | 315 | 167 | 126 | 104
A 1821 67 | 78 | 109 | 158 | 167 | 21.5 | 24.7 | 30.8 [ 209 | 11.1 | 84 | 69
oty | 1246| 46 | 54 | 75 | 109 | 114 | 147 | 169 | 21.1 | 143 | 76 | 57 | 47
A |5522| 204 | 237 | 332 | 479 | 506 | 65.1 | 745 | 934 | 63.3 | 335 | 253 | 21.0
A | WA [1933] 71 | 83 | 116 | 168 | 17.7 | 228 | 262 | 827 | 222 | 11.7 | 88 | 74
| @7 |1380| 51 | 59 | 83 | 119|126 | 163 | 187 | 233 | 158 | 84 | 63 | 53
5h3 (2209 82 | 95 | 133 | 192 | 202 | 26.0 | 299 | 374 | 253 | 134 | 101 | 84
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Fig. 3.8 The monthly mean amount of water resources in Jeju—do
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Fig. 3.9 The monthly mean amount of water resources in north of Jeju—-do
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Fig. 3.10 The monthly mean amount of water resources in east of Jeju-do
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Fig. 3.11 The monthly mean amount of water resources in south of Jeju-do
a9 3129 Zol AFE AFAS Folr o] 2209Wwtm/FOR b A,
o] 193.3MRtm/ do® F Wajolw, g4 o] 138.0W vt/ do R 7 22 Ao
2 e,

40

A\,

35

. iz

. Bl "

” il . e

. e e Ny B e

= S
/ \

5

o T T T T T T
1 2 =3 4 5 =3 7 =3 9 10 11 iz

Fig. 3.12 The monthly mean amount of water resources in west of Jeju—-do



AFEes AFA 54z 5 -4 - - &l we} o] Ax7r v & A
o2 AFE=U 47 714U E VIEe 2 Abgek 1989l HE 2018 d 7] 30 A At
e 1,6560m= FA AT A9gEEE A 1,9925mm, AAXE 1,982.2
m, A= 1,486.6mm, AR 1,164.8mm o] t}.

Table 3.9 Annual mean amount of water resources from 1998 to 2018

(&<9:mm)
T = Al Ak Ak A 3
1t 1,486.6 1,164.8 1,992.5 1,982.2
1989 1,358.6 1,081.5 1,696.1 1,681.9
1990 1,544.5 1,162.3 1,952.3 2,398.6
1991 1,810.9 1,504.0 1,983.8 1,872.6
1992 1,232.9 1,107.6 1,981.4 1,827.5
1993 1,552.8 1,151.4 2,025.4 2,190.2
1994 1,448.9 834.3 1,509.3 1,626.0
1995 1,472.9 1,003 2,169.8 2,280.4
1996 881.1 8374 17579 1,656.0
1997 999.5 875.1 1,803 1,575.8
1998 1,581.1 1,050.4 2,235.9 2,091.9
1999 2,526 1,874.5 2,328 2,970.5
2000 1,189.4 1,013.6 1,370 1,368.5
2001 1,388.6 1,113.7 1,856.5 1,782.1
2002 1,704.1 1,225.8 1,781.5 1,877.2
2003 1,999.2 1,503 2,550.5 2,280.1
2004 1,333.8 1,269.9 1,962.5 2,018.0
2005 872.5 8275 1,588 1,390.6
2006 1,527.4 1,350.3 2,238 1,757.6
2007 2,139.8 1,296 2,582.5 2,166.5
2008 1,308.8 972.3 1,770.77 1,661.4
2009 1,304.8 1,133 1,753.5 2,006.8
2010 1,584.9 1,361.8 2,086.8 2,393.3
2011 1,478.6 961.3 1,865.7 2,010.2
2012 2,248.3 1,418.1 2,458.4 2,700.8
2013 859.1 697.1 1,364 1,086.6
2014 1,563.4 1,271.6 2,240.9 2,473.2
2015 1,728.3 1,546.4 2,042.2 2,618.1
2016 1,416.4 1,293.1 2,255.9 2,204.5
2017 773.3 861.3 1,917.7 1,334.0
2018 1,769.5 1,345.8 2,146.7 2,166.2
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Fig. 3.13 Monthly correlation analysis of standard evapotranspiration in Jeju-do
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Fig. 3.14 Thiessen polygon in Jeju-do meteorological station

Table 3.10 Annual standard precipitation in Jeju—do
(k9] © Wubm'/ )

year precipitation remark year precipitation remark
ot 2,020.74

1998 2,048.90 2008 2,001.49

1999 1,931.22 2009 2,053.76

2000 2,050.82 2010 1,975.36

2001 2,085.24 2011 1,915.66 Ha
2002 2,042.20 2012 1,973.02

2003 1,993.42 2013 2,085.74

2004 2,083.37 2014 1,948.97

2005 2,046.84 2015 1,988.18

2006 2,012.28 2016 2,034.69

2007 2,035.32 2017 2,108.34 Ao

(A FE5EAA = FAd A a2, 2018)
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Table 3.12 Monthly mean of Kc¢ by using soil

A1 8

71EF =R &

, 2018)
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X 3137 FZo] AHESEAbEe Hir 1,505.8W T/ deln Hol= 20041 9
15714895’/ d, HAE 201199 1,427.25W W'/ d o2 FAEQon, AASH
A @t 137863 wkm /d o), Hdle= 20099 1446599 vk /G, H A
2011 9] 1,296.309 vhm'/id o2 A 5] Sl o
Table 3.13 Annual real precipitation in Jeju—do

(& - vkm'/d)

A= | FETEAE | AASEAE A= ZE S | AR
Bt 1,505.85 1,378.63
1998 1,523.05 1,388.51 2008 1,502.61 1,400.36
1999 1,446.76 1,366.09 2009 1,541.46 1,446.59
2000 1,520.57 1,333.42 2010 1,472.62 1,378.32
2001 1,545.62 1,384.79 2011 1,427.25 1,296.30
2002 1,516.03 1,408.91 2012 1,471.05 1,335.41
2003 1,480.12 1,394.56 2013 1,555.91 1,349.32
2004 1,571.48 1,418.28 2014 1,436.53 1,374.41
2005 1,542.21 1,356.05 2015 1,465.83 1,393.62
2006 1,517.12 1,394.93 2016 1,500.28 1,408.06
2007 1,527.58 1,423.51 2017 1,552.83 1,321.18

(AFSHAA = Fad a2 S A 2, 2018)



214 #5%
AFrel 2 2087 Wi APFEFLFS E 3149 2ol 969.99Wm/ Ao
3

T FEE5L 2454%0)H, AW FEEHL 2267.

30884 ¥k /4 (005) 0.2 Holda Aoyl §5% Aolr A vk £
W APREGS BEAY 20399 %m/d, B4 26584 hm/d, FHF 3155

Wutm /i E, M-S AT m /e s R ZhE wal, MFFel 7HE A
A HERS T

Table 3.14 The result of annual run off estimate
(9] @ Ogky'/d)

H = BadaAdrErdm) | FE5F (A | FEF B) |H&(%) (B/A)
3 2,161.64 3,952.13 969.90 24.54
1998 2,203.10 4,027.93 74472 18.49
1999 2,996.44 5,478.40 2,267.26 41.39
2000 1,553.75 2,840.72 583.28 20.53
2001 1,901.16 3,475.90 528.36 15.20
2002 2,454.70 4,487.93 1,272.53 28.35
2003 2,685.53 4,909.95 1,529.28 21.15
2004 2,229.05 4,075.36 1,062.71 26.08
2005 1,416.07 2,588.99 308.80 11.93
2006 2,082.93 3,808.23 895.78 22.47
2007 2,099.42 4752.52 1,356.87 28.55
2008 1,567.69 2,866.21 455.21 15.88
2009 1,816.32 3,230.79 568.48 17.12
2010 2,397.35 4,383.08 1,089.40 24.85
2011 2,036.79 3,7123.87 907.28 24.36
2012 2,830.68 5,175.34 1,852.06 35.79
2013 1,531.29 2,7199.65 385.22 13.76
2014 2,454.73 4,487.99 1,151.77 25.66
2015 2,416.20 4,417.54 1,099.71 24.89
2016 2,663.38 4,869.46 992.29 20.38
2017 1,396.01 2,552.32 386.96 15.16

F) BFUATSLE ARUR A FEES A0E AFLES WA o] 2
(AFEHEAAE AL # ST 8, 2018)
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Fig. 3.15 Mimetic diagram for endowment of ground water
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Fig. 3.16 Groundwater occurrence in Jeju—do
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FEZE 30952139 wkm /A 9] 4058% 2 UElG o, fowRE JdR-FHo] 58292
T/ Ao R 4493% 5 AA|sk] TG aw, FE-F9o] 46490 ¥im/ U=
41.64% 5 A3, AEgdol 20151WM T/ O R 3649%0] 1, HHSTLS

35427k /A 02 3593% S AFA|ske] 7 A2 Ao g yEryt

=

= - - x| &t
o ﬁ_@ Zs 2 == = 3—’- I = =
_—rL B ijl Jo7}/\ 3; ZF‘T':‘ET%}: ‘6‘%)1\_]_'%]: oX]%JE]: ;12]];; ?:}OO]ZE
v (k) “&1)" (A) B TF(C)C’ “(5)0 (D/Ax100)
(%)

Al 1,828.30 | 2,161.64 | 3,952.13 | 1,37863 | 969.90 | 1,603.60 40.58

551 466.10 | 2,11566 | 986.11 33796 | 293.87 | 354.27 35.93
T | 49470 | 262264 | 1,297.42 | 39899 | 31551 | 582.92 44.93
| 49220 | 2,268.16 | 1,116.39 | 385.70 | 265.80 | 464.90 41.64
A1 375.30 | 1,471.38 | 552.21 2065.98 94.72 201.51 36.49

(AFEEAA = AT EEA 2, 2018)

AT Astrddde F 3167 o] 1993del = 1,4949 vhm'/id, 2003 ol =
1,581 wkm’/d, 20130l = 1,676Wwkm’ /i 20180l += 1,603.69 vhm'/id o2 4] 5]
o, 1993 5-E 2013 % 7tA= F7FstAthrh 2018 kel A% ow FhAaskgl ot
, SFES 19933 449%0] a1, 200332 46% 0 tH7E, 201312 45%, 2018\
41% % 7323 Ao 7 ERGTH

2

rol
1%

Table 3.16 The comparison of existing data estimate

(h$1: wWebm /)
FAANLE | AFEFEAE 2| FAE A TFA L e
T+ oy THAE | AALT R A THAE THAL(H)
19931 2003 2013 2018
T 3,388 3,427 3,769 3,952
A 8FEehFe | 1,494 44% | 1581 46% 1,676 45% | 16036 41%
ks 1,256 37% | 1,138 33% 1,260 33% | 1,379 = 35%
A%FEHEF | 638  19% | 708 21% 833  22% | 970 24%

(AFE5EAA = A ae] T qA 2, 2018)
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¢

WITIE AFES] a9 A% A% E 3179 o] %
W, AMEFe 62798dm/d olm, AFEFS 6191°melth Ass

4818704, A& 568489 m /Ao w HAA Al AHE

Al 4= 5981714 ©]

Ade

90.53%% AFAstaL, &

Aee IlA, 474124 m' /o= HAA AJA8 e 755%0 adstH, of s A+A
+ 5400 m/ o= WA AJAE=Fe] 086%E AHA gt
A AL BlEol &A1, sl Aol EAA, iedTrs, T E X3
st F L1462, AAEF 5757AM/dOoR A ARG 092%F A i,
2HE A, AAAEFE dHdm/ Ao HAA AlAAE o] 0.14%° sFd= Ao
2 UeHHAFSEHAA = Fad a3 9, 2018).
Table 3.17 The facilities of water resources development
AT | AAERE | AFER/ )&
ESSREt! S
Tas GHx) | @msd) | Aggam | TE | o)
Al 5,981 627,923 6,191 100.00
A &k A 8k 4,818 568,489 - & 7k=F | 90.53
< ekl 9 47,412 - Al &=F | 755
$3%
598 - - - - -
o] A SRS 1 5,400 - AlA&F | 0.86
A E5 A A 4 - 2,035 AFEF -
= (9 ) 49 - 4,008 e -
Bl = (H) 1,076 - 148 A -8 -
6‘]—%:]:]0]_7‘—’:‘11‘ _ Al A 9 ak
Lkl 3 621 - AldE=F | 010
TTE 16 1,536 - A& | 0.24
2 A 1,146 5,757 4,156 0.92
=3 = 3 864 - 5%7}% 0.14
(AFEHAA = AR, 2017)
20173% AFE9 FxY F ol &5 ¥ 3187 o] 299,013-m'/ A ol 4%

WE FREW At A #4990

Fo] 81.38%%1 243323 m/dow 7+

Zor, SMF7F 425508 m/ Ao R 14.23%E RSk, oSAAFA ] A AA
FA o] &7l 1.06%¢% 3,153Hm/ A& o] &ste W, A XTI FFEATA 4




(AFSEAA = Fada]SdA 3, 2018).

Table 3.18 The using situation of water resources

A AAr | Asew SEe s
T 9 ) | EmAd) | @Emad) | (%)
Al 5,981 627,923 299,013 100.00
A &F= A sF 4818 568,489 243,323 90.53
s *J:r ji 9 47412 42550 755
w98 - - - -
X o1 %/ 1 5,400 3153 0.86
T 457 4 - - -
Hl &= (9] 5) 49 - 7,037 -
HE=(#H3) 1,076 - 2,140 -
) °};%:°]§T 2 3,600 199 057
@3} 3 621 269 0.10
o 16 1,536 160 0.24
2 A 1,146 5,757 4156 0.92
ol 23 3 864 182 0.14

(AFSHAA = AR, 2017)
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Table 3.19 Status of ground water by developing subject and usage
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Fig. 3.17 Ground water status by usage in Jeju-do
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Fig. 3.18 Ground water status by developing subject in Jeju—-do
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568,489 m'/d o2 molgdgo] 326153 m/ IR 574%2 b =, Ago]
123309" m /Ao 2 21.7%E AA8tH, Fd-Eo] 9660Am/d, HE=ME] 1,368 m
/g YeRe] Z7F 1.7%, 02%E YER AT E8 201749 7] A% F ol &%
& 243323"m/ Aoz Aol 142053 m/d ez g wal, Fojdgo] 97546

i
M

A]

Am'/d, F4E0] 26318m/d, HedEo] 1,092dm/dez veytt sk A
A s 7 e gin] o] &8 Aego] 614%, ool 299%, THLo| 27.2%, 9
EAEo] 79.8%% A ¥t}

Table 3.20 Utilization of Groundwater by annual use

(&9 AA, Am/d)
T % Al SIS FoYgE THE HEANE
C R 4,818 1,432 3,231 148 7
& 7F(A) 568,489 123,309 326,153 9,660 1,368
o] & =F(B) 243,323 142,053 97,546 2,631 1,092
o] 8-&(C=B/A) 42.8% 61.4% 29.9% 27.2% 79.8%
(AFEHAA = FAAE, 2017)




322 AFA A

Ssto] 1971 12€ H

2}

19671 44

1
.

A5 A%A

il

3l

< 107%

o

29} 226

8,682F 9]

—_
fite)

of 1

R

dm')

Z

GEF

Mo
.l
™ ﬂ.
(N
= |
—
o~
%
do
H |
g0 | =o
o |
ojo =
i+
03
o
oy
N |
oF | <
Nk
=
X
B | 4
N
| =
T | Ao
=

2

&

o

323 &

|

=
Tl

&

A=, 2016)0] m=E, AT =

E
=

2 A g (Al =

Aol 26670 27F Qlth

Fo] A= ol 60070 27}

S

3957 &, AHE

Aol =

==
T

xS, Al

66171 A7}

=
[}

P
T

12 200mo]

3]

3213 2ol

-
it

=] A~
e

&

Ao 2 e

Table 3.21 Status of spring water in Jeju—do
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Fig. 3.19 Spring water distribution map in Jeju-do
AFEd E¥xste &X4E & 3229 #o]l F 66171401, o]F 200714 At
& F9 o= g, BlARE AEEH 2o Ao zAFgdon, §EEE
EROE AREe UTNRE AY Bor], 449 3202, B8] 2AN2E 2
AtE AT (A FEE X = & A 9, 2016)
Table 3.22 Status of spring water by use in Jeju—do
o] &
o A 1] o] &
v ] wA | aws | aea | was |
A 7N 661 200 147 32 21 461
L= | 1,258,929 | 724,639 | 565,033 | 99,272 60,334 | 534,290
N 395 113 82 24 7 282
A F Al .
L= 721,556 | 376,359 | 291,215 | 75,491 9,653 345,196
A A N 266 87 65 3 14 179
- L= 537,373 | 486,692 | 273,818 | 23,781 50,681 | 189,093
(AFERAAE &2 A 9, 2016)
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33232 drd A HEol 84 HAAGS vEtwew, it w98 Bld
-2 Aol Wd Bles fAashs dHolth 2017d 7IE & 107671 4:7F A A H o
lom, AATFRE % 148443mol T, 97 NE ol& AYFL F 5058m, U5
7beA S F 4487 m' ol o
Table 3.23 Status of rainwater facilities

A R ES Al H3tol & HaaA
(7h2~) (m') Al 8 (') (m')

Al 1,076 148,443 505,116 4,487,121
20054 3 169 915 4,699
2006+ 1 100 1,065 6,700
2007 5 872 1,682 12,800
2008+ 10 1,130 5,131 44,901
20094 35 5,268 22,297 171,645
2010 89 10,890 60,990 434,398
20114 61 9,792 37,647 417,548
2012 90 12,548 42,237 396,210
2013 149 19,983 65,926 610,428
20144 166 24,224 76,300 592,841
20154 164 22,804 70,404 641,207
2016+ 136 17,656 62,375 538,187
20174 167 23,008 57,647 616,057

(AFSEAA = F2d e S 9, 2018)

3 324 954 Hlemol&AA ol &dgs vEHth 20179 V& BlEol &S
gl & F AT oFH BB &AM AEA B2 3074, SE 3740
W, F &5 ol&F2 13797 m'/dolaL, o]F Hlm ol &% 70037 m/dew F
&5 o] &F9] 51.0%E A= AR YW



Table 3.24 Status of obligatory rainwater facilities

(&9 - Hm/d)

HE ol &% (20179)

T Z NS [drE 2 Aske B 8800] Hu
g7 13,797 7,037 6,760 51.0
el B gl 483 253 230 52.4
[EE R 313 248 65 79.1
2-2CC 455 244 211 53.6
23l -CC 311 195 116 62.7
#o] =8 ~CC 428 245 183 57.2
Fd27ke] ACC 1,133 628 504 55.5
v A= 152 131 21 86.4
F4CC 479 414 65 86.3
BEArE 915 415 500 45.3
Apo] L] 2~ 526 413 113 785
AIE 815 386 429 47.3
ApQI Rl 136 63 73 46.5
s~z dgd 147 100 47 68.1
ofel sl 305 161 144 52.7
o W 2 2 598 246 352 41.1
SIS 177 71 107 39.9
A2 At 1,267 619 648 48.8
2 #CC 498 205 293 41.2
-2 ECC 165 91 74 55.2
A FCC 239 103 136 43.0
AF3CC 87 40 47 45.8
A1) & 2~CC 394 197 197 50.1
Fha=r 196 88 108 44.9
MEd 2= 261 116 145 44.3
Ak 379 173 206 45.7
Ef 1] -2 438 192 246 43.9
g o]l 7 357 153 204 42.8
SEE 883 438 446 495
Elasiial; 367 189 178 51.4
3l 1] =] 348 208 139 59.9
aNEsd 198 0 197 0.2
Fosd 313 13 300 42
Az 35 1 34 1.4

(A F=E5EAA = =2pod

A=, 2018)
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F 326v AFEEAAE JedFd dAdgott AF= AdedFE 2017
d 7IEer2 F 1057047 A H o glom, APEAEL 814, TS 24704
olty. FHE& HEsht2 AFol WH BlES et dedddsts A2 81N
AwA JFEEAL 379243molH, AZF 683296m'/dS FFetmE HAAEJ. st
A AFA 2070404 AZE 2000 m/d gk & 5 de AlES 2 v

Table 3.25 Status of artificial recharge well facilities

G A MaF | AFad () | L7 Z(m') H| 11
s A 105 425,596 2,754,547
A A 81 379,243 683,296
N
At wols Ed gy 75 356,934 649,844
A 71 EH(3}H 3 5 19,970 31,131
=x A 1 2,339 2,321 -
A A 24 46,353 2,071,251 -
| ZAF A 3 44035 66,200 -
T Are  SHF 20 - 2,000,000
7] E} 1 2,318 5,051
(AFE-AA = 2932334 8, 2018)
a9 3212 AFEHAAE QTS AA Ao, sdix 200mo]stel F
2 Axso] gor, dagd 1 we o vy
£ P {-L‘F’- i R I-.‘c'
A __fa_pen] T.:d - : .,
= g e = D
¥ AR e o
— s B e | =HS | S e A
,J.w(} ™ e lI==Al | ; j—:‘;f) a;_;‘w'!
i i] i i S ALy = ‘_M;; 55,:;.
o ‘_r_} \1 o WS = o S )7’5.,_\ B! = -‘.‘?:f( -’J e QJI'
yﬁ_/.» ‘_\L H k‘-Ez 1 o §' ) - L9 ) ‘}’ {Mg‘_ a‘_\.‘ ‘jr
R S N AR
o & ﬁqg ATEAT ;J:‘;; g :}f. ﬁf"/mw”—
E " ‘ ‘hm‘?’m—h AV P g = ‘J-. l!..-r‘ 3
| 5 = a L 9 K
9 e =, s 5
b 0 5 10 20 30
km
(AFELAA = a2 E33A4 9, 2018)

Fig. 3.21 The distribution chart of artificial recharge well facility
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Fig. 3.22 The flow chart on saline water conversion facility
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Table 3.26 Status of water supply and facility in island area(2017)

FAE

b uhe e
Zu(d) | 2215(1,0887F) 227(1317}) 1247 (667} )
4
o - | o159 aa7ser 20159 97,035 20159 217,239
oa%g;a 201641 45479 201611 62,124 201641 290,265
il O
20174 35583 20174 132,800 20174 408,193
WA A | 5300 (47) 2 500 (271 2) 150% (27 22)
e 15008/
Q ZF 3 ] ’ ]
o o(m/%) Bl%i];— 1,000%/?—__] 300%/02 75%/04
3| 2= Ex27
. 175 (5008 <271, 5% x17]
DAY 250 = x27]) 150 x27] 1]
Al A Hl & 31 5 (500 x27]) h
¥ 3}
=422 () 11 76 43
| A5 | uz QA5 527 SEERNIES
A4
S 500 1,050 400 9
(/| * 7 .
2012.12.21,
CREAIRS . 2006.01. .03.
23N A (A% 20010 006.0 2004.03
S 4eH4 238,569m
20179 A2k T 34545m 19,190
MBI 83778m
A g A AL 883m' 95m 53m’

qF A4, 2018)
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Table 3.27 Status of permission in drinking spring water

A Al Al 5522 =R g A =T HF)
& Al T2tk A 53701 9 B
A AFA ZH1F e AMAEA FAE 7HA 2
FA/AE 437~467m / 410~430m 335m / 325m
A TH(EET74) | 250(100)mm 250(100)mm
T/ d 65 / 8200m'/day & / 1,080m'/day
&= - fflo,g(r;)ﬁjfnonth - ;%%Ig;?/amyonth

(AFEHAXE FAd38]Z34 9, 2018)



4. AT FJ&F MEAS
4.1 #A M
20179% AFE AdtsE A o] gAML F 4818/ k0, HFE 7
1,579,137m'/dayolt}. % 3283 o] ATl FH&T= ol&ste= At &
2 BA 655%0) 31577201, 3] 7FEe 57.0%¢] 899.930m' /dayel ™, A<
7

_,d
oZi ok,
rlo

flo

f

FotH, AFAIE AFTA F BA 182670149 44.7%<0 817TMA2 F &7t
51.8%¢%1 436,466m'/days AFAstH, MAZA= AMAEA FT #A 2993 H_/J:
782%1%1 23402 F 37l 62.8%<% 463,464m'/dayE AHA8faL o
A ATk 3, MFEA] A S 9 lﬁﬁ TR ol - ML B = AFA
th 152370 427F B 2.8¥) o] AL, 3 7FES 26998m'/day B2 1.06¥H ol s TFst= A
o2 YEh, AFAZAZE AFAIRG T8 ol&&o] & Aow FAHU

O‘E U

Table 3.28 Status of ground water development and using for agricultural
(F$: &, m/day)

FoldE
T & s
Al 4L &
T 4318 3,231 | 67.1% 3,157 | 65.5% 74 | 1.5%
Al

3 7vF | 1,579,137 | 905,981 | 57.3% | 899,930 | 57.0% | 6,051 | 0.3%
T T 1,825 854 | 46.7% 817 | 44.7% 37 | 2.0%

A F A
&) 7} 2k 841,131 | 438,943 | 52.1% | 436,466 | 51.8% | 2,477 | 0.3%
T T 2,993 2,377 | 79.4% 2,340 | 78.2% 37 | 1.2%

A LA
&) 7} 2k 738,007 | 467,038 | 63.2% | 463,464 | 62.8% | 3574 | 0.4%
(AFEHAXE EAAE, 2018)
AFEY A9l Fold| BAA M S E 3299 o] F 323174A = AF
N7} 26.4%¢1 8547 &, A EAE 73.6%¢] 237700y, AFA] A FL 37 Ho|
2137022 Ad wa, ofdFo] 160704, 59l 153714, 5ol 136714, ¢

wo] 1197040l aL, F+3t5o] T34z 7P A2 Aow yeua, AFEAE 54
Aol 7N AE AL BaL, Fdgol 713744 ﬂ1 g0l 60774, Aol 14470 4,
Qte W o] 1057] 4= 0] 5 o2 UERsTh
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e
I
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Table 3.29 Status of ground water well development and using

(&9 &)

T A ToldE | AEgE T94 HEAES

7 4,818 3,231 1,432 148 7

27 1,825 854 871 94 6

A 761 153 581 27 -

T35 126 73 41 12 -

AFA | 2H S 224 136 66 16 6
of & & 296 160 112 24 -

Fia=hcs 185 119 53 13 -

H 4w 233 213 18 2 -

27 2,993 2,377 561 54 1

A 1,060 735 319 6 -

RN 106 73 30 3 -

AAE | AW 193 144 37 11 1
Eah= 800 713 76 11 -

SI= ] 176 105 58 13 -

A5 658 607 41 10 -
(AFELAXE EAE, 2018)
w3 Folglg HAFE| s A ¥ 3307 o] & 905981m/Y F AFAF
48.4%<1 438943m'/Y, M A LA = 51.6%2 467,038m/dolH, AFA] AL
o] 113997m/d = 7Fd wal, ofE5o] 109,968m/Y, & 3ol 6630Im/Y, &4
o] 53560m/Y, THH0°] 49,261m/Y, FH 5] 45856m /Y OB e, A

EAL A g Fo] 154930m/d = AY A, FA Gl 106887m/d, FUFol
105,334m/<, tgw o] 38566m /Y, FA el 37,818m/Y, AikFol 23501m/d &
o= e

A9 Fold g #A Mas AFsrtEe] FAAAE FAE B, RS9
A9 HAFL 1INE 13.9%20 AFA 5 5xHeld, 872 66301m /9= 15.1%
& zAEte] 3ESel adsta, dAse] A9 #AEL 60702 255%20 A EA]
= 3ol 7S 154930m/Y 2 33.22% 2 A se] 1=l ldEE AL
2 Yehwh olgidt Ay AR AL APERgY A vge] o=
o] 5 #A°| FrtgFo] AR b vERG ddolgta e

— 92




Table 3.30 Status of regional ground water intake permission

TR Al ToAdE | AEE CRehs HeAE S

A 1,579,137 905,981 642,524 26,833 3,300

a2 A 841,131 438,943 384,455 14,033 3,700

sAY 221,258 53,560 162,855 4,844 -

T F 91,295 49,261 41,097 937 -

A=A R 99,938 45,856 48,191 2,190 3,700
of & & 204,049 109,968 90,780 3,301 -

Sl 87,503 66,301 19,258 1,944 -

iz il 137,088 113,997 22,274 817 -

Ea 738,007 467,038 258,069 12,800 100

A4 208,851 106,887 100,980 984 -

Rn=s 42,946 23,001 19,140 305 -

A 32 ®AH 52,350 37,818 12,995 1,436 100
SRRy 187,576 105,334 78,645 3,097 -

Sa= R 87,268 38,566 43,764 4,939 -

g+ 159,015 154,930 2,545 1,539 -

(AF=SEAA = AR, 2018)
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Table 3.31 Status of reservoir development
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Fig. 3.23 The facilities of Seongeup reservoir



Fig. 3.24 Seongeup reservoir
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ol ZFstelon 2018d704] F4 & 69.56%E FHEATH F A5 849 m
o AeA 1704, 90kwx300mmx3th & ¢ 1704, 800m'/day el ¥4 1704, A+
A 24 EFEE 690K m, Y 108% m'), &= 27.3%kme] FALE Al Tl Utk

1% 3255 AFA B3 A Aol

Fig. 3.25 Hamdeok reservoir during excavation
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Table 3.32 Status of rural water development project

(F$1: Am’, ha)

A3 9 A A | waan | EHT 1 ogn
A 2582 | 1636 | 23200

Fe | AFA 8% 99 Q9| 1647 | 80 | 2100 | AL ATA S
$E | AFA UG B9 AL | 642 | 600 | 6100 | AA 3 %2
NY | AFE e R 29 | 293 | 236 | 15000 | ARA 1, %72

(F=tmol AL A FA G EE 2018)
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b gont, Fael A Ay AZdtel FYEFE OlESIE fa, ol EFA Be &

A vz fEE g gl

o] &
T 7 HlelE
2| ARE | 35e | 538
A dia 661 200 147 32 21 461
&= | 1,258929 | 724,639 | 565,033 | 99,272 | 60,334 | 534,290
e 395 113 82 24 7 282
AT A
‘&% | 721556 | 376,359 | 291,215 | 75,491 9,603 | 345,196
N 266 37 65 3 14 179
NAZA
&&% | 537373 | 486,692 | 273,818 | 23,781 | 50,681 | 189,093

5
all
J|m
=
>
ﬁ
H
o

A2 A g, 2016)

A (120kwx250mm*2d], 220kwx300mmx=2t, 37kw*200mmx>2th) <}
270 22(1,000F, 300%=), &% 47.96kmE X5t FAE 20139 A9 =
o 29 327 MEaedA Aol



o

(b) pump installation

£

(c) switchboard cubicle

(e) Dongmyeong reservoir (f) Sangdae reservour

Fig. 3.26 Ongpo reservoir and pumping station



Fig. 3.27 Seorim catchment area
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5% AN F AN 13746190, ARI7IE 201720249 @A) 2 A
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Fig. 3.28 The project of Jeju agricultural water integration wide area(KRC, 2017)
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Table 3.34 Summary of Jeju agricultural water integration wide area project
(ehg) © Wkl

T % - o At W&
T Ao 137,461
[ & A} #] 122,816
O &AM 86,246
- BN 17,773 | 219+ #78 58784
- S A5 2174 | Alat &H A 6704
- FAAFE 16,293 | A== €% 1000m' ~3000m’, 5471 4=(707])
- o 45069 | a2 9 F5o2 470kn
- AE3AA 4,041 | TM/TC 14
- FdEA 896 | 7HEANTA, FHEARH &
O THFAAN 33,301 | Az, dv| &, &7, WHEA R 5
O 71 E}F&AHH] 3269 | #H7IEA v, ¥4 ZH|
[0 2 24 ) 3,544
O 2l H4H] 3126 | X wiH], A GE B 5
O ZHH KgH] 418 | 78R 7], s7]olxn] &
[ A A St 4 ) 11,101
O A A 3878 | solE=RHH a& 48
oz 7 H 6,127 | FHE=40E & A&
O Abg & 1,096 | sHE=AHH 28 A&
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Fig. 4.2 Change in Korea temperature 1910~2000 (KRC, 2018)
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Table 4.1 Amount of damage for natural disaster{1960~2015] (Asian Developrent Bank, 2016)

Type of natural disaster Total damage amount(billion dollars)

Storm 1,043
Earthquake 771
Flood 696
Extreme Temperature 60
Wildfire 58
Landslide 9
Drought 0.1
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Table 4.2 Prediction for sea level increasing of the Korea (2010)
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T =3 -l Skl S
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Table 4.3 The damage of agricultural drought from 1967 to 2017
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Table 4.4 Number of days of without rain in Jeju-do from 2007 to 2017

A F A E A Ak Il Al
Ax
A2 S5 | 71| AR S5 | 71 | AE | T8 | 7IZE AR R | VI3

2007 | 11.2 |[12.01 | 30 |1027|12.01| 36 |1027|1201| 36 |11.09 | 1209 | 38

203 | 224 | 22 | 203 | 224 | 22 | 203 | 224 | 22 | 129 | 224 | 27

2008
12.06 | 12.27 | 22 - - - - - - 12.06 | 12.27 | 22
323 | 412 | 21 | 323 | 412 | 21 - - - 3.23 | 412 | 21
2009 - - - 10.03 | 11.07 | 36 | 10.03 | 11.01 | 30 |10.03 | 11.07 | 36
- - - - - - - - - 11.19 | 1208 | 20
‘®~10 | - - - | 1221 | 111 | 22 - - - 1220 | 1.11 | 23

2010 |11.11 1201 | 21 |11.11}1201| 21 |11.11 1201 | 21 |11.09|12.01 | 23

- - - 117 | 207 | 22 - - - 112 | 207 | 27
2011 | 711 | 731 | 21 - - - - - - 710 | 731 | 22
9.20 1013 | 24 - - - - - - 827 | 1012 | 47

n~12 12.09 | 1.19 | 42 - - - - - -
526 | 614 | 20 - - - - - - 026 | 614 | 20

2012

918 [ 1021 | 34 | 918 | 1021 | 34 | 918 | 1021 | 34 | 918 | 1021 | 34

12~13 {1231 | 1.20 | 21 |1231] 1.19 | 20 - - - 11231 120 | 21
1.01 | 1.20 | 20 - - - - - - 101 | 1.20 | 20
2013 | 705 | 725 | 21 | 707 | 803 | 28 - - - 707 | 803 | 28

10.10 | 11.08 | 30 |10.09 | 11.08 | 34 |10.09 | 11.08 | 34 |10.09 | 11.08 | 34

13~14 | - - - - - - - - - 1218 | 1.07 | 21

2014 | 1.09 | 1.28 | 20 | 1.09 | 1.28 | 20 - - - - - -

2015 1002|1026 | 25 |10.02|1026| 25 - - - - - -

713 | 802 | 21 - - - - - - - - ,

2016 - - - - - - - - - 805 | 826 | 22
- - - 11127 | 1218 | 22 - - - | 1127 | 1218 | 22

1.09 | 1.28 | 20 - - - - - - 1.09 | 1.28 | 20

2017 | 513 | 6.05 | 24 - - - - - - 513 | 6.05 | 24

_ - - - - - - - - 712 | 731 20

(A=A, 2017)
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Table 4.5 Classification of drought intensity by using SPI

SPI value Classifications
2.00 < Extreme wet
1.50 7 1.99 Very wet
1.00 ~ 1.49 Moderately wet
-0.99 7 0.99 Near normal
-1.00 © -1.49 Moderate drought
-1.50 T -1.99 Severe drought
-2.00 > Extreme drought

AFre] H 7HEEAS st AFEd dEzAdd AF713d, 4713, A
£-3te] 19863 5-H 2015744 9]
THE RS AASY Y B 468 3097H1986~2015) AFE 470 71T A&7t
o] 6704} 12701 SPI 6, SPI 129] 7MHeAl& AbEste], & 459 7Fa #A7

ARG, A7 del M a53 7 3ARE

3E AT ThEEF AdE BEste] JErd AT SPI 69 AS- Tt AleE S8t

#(-2.00>)2 AMFAE(-264) 1, RE7HE(-1.00~-1.49)2 122k -12, -1.17) 274,
AA4E(-0.99~0.99)L A2 -096) 9 102712 EFHen, SPI 129 7HaA4
= A7 (-150~-1.99)& 1K -1.71, -152) 270, AFAE(-153) 17, RE7HE
& AAH(- 114, -1.1D) 270, AF(-1.18) 1, AdFFS AAH(-098) 9 Uz &
¥ Ak

Y SPI 6°] SPI 128t o 53 7Her o2 i o= yewon, SPI 63
SPI 12 &7 A2¥%4E TdBd, AFlEe aiko] A o= 7hao] AstH, Al52

Hare Fhgel | @ Aow ek

rlo
N

O o
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Table 46 Summary of annual SPI 6 and SPI 12 at Jeju, Gosan, Seogwipo and
Seongsan weather station(1986~2015)

Jeju Gosan Seogwipo Seongsan
vear SPI6 | SPI12 | SPI6 | SPI12 | SPI6 | SPI12 | SPI6 | SPI12
1986 0.88 1.53 - - 0.34 1.32 0.28 1.23
1987 0.96 1.31 - - 0.47 0.36 0.75 0.69
1988 -0.32 0.18 -1.17 | -1.71 | -0.22 0.21 -0.89 | -0.10
1989 -005 | -034 | 056 | -1.14 | -0.09 | -0.17 | -047 | -0.98
1990 0.40 0.19 0.28 0.08 0.85 0.63 0.24 0.06
1991 1.02 1.00 1.06 0.89 0.54 0.85 0.48 0.44
1992 0.04 0.44 -0.19 | 042 0.07 0.04 0.31 0.35
1993 0.25 -0.16 | 0.01 -0.10 0.65 0.57 0.10 0.07
1994 0.25 0.39 -0.58 | -045 | 0.09 0.36 -0.23 | 0.07
1995 0.45 0.45 -045 | 092 0.88 0.59 0.49 0.00
1996 -0.85 | -052 | -1.20 | -1.11 | -0.20 0.38 -0.32 | 0.15
1997 -067 | -1.18 | -1.16 | -152 | -0.28 | -0.44 | -0.09 | -0.26
1998 0.60 0.19 0.33 -0.18 | 0.81 0.62 1.04 0.92
1999 1.45 1.18 1.26 0.84 1.37 1.17 0.64 0.67
2000 -0.27 1.03 -0.67 | 0.85 -0.43 0.69 -096 | -0.23
2001 0.25 0.12 0.00 -0.14 | 0.21 -0.11 0.00 -0.45
2002 0.65 0.39 0.28 0.08 0.23 0.03 0.11 0.00
2003 1.20 1.39 1.08 1.20 0.95 0.96 0.98 0.80
2004 -0.01 0.52 0.19 0.76 0.44 0.72 0.35 0.87
2005 -0.71 | -049 | -063 | -0.32 | -0.24 0.01 -0.22 | -0.03
2006 0.38 -0.38 | 0.43 -0.21 0.17 -0.27 | 0.65 0.27
2007 0.78 0.80 0.01 0.43 0.29 0.09 0.57 0.68
2008 0.58 1.33 -0.09 | 0.28 0.23 0.62 0.39 1.18
2009 -0.04 | -0.25 0.03 -0.28 | 0.53 0.41 0.01 -0.06
2010 0.56 0.36 0.75 0.45 0.95 0.92 0.43 0.27
2011 0.12 0.17 -0.76 | -0.25 0.22 0.56 -0.20 | -0.12
2012 1.29 1.24 0.80 0.33 1.27 1.27 0.97 0.80
2013 -0.41 0.55 -066 | 019 | -264 | -153 | -0.36 | 0.27
2014 0.33 -0.39 | 0.25 -0.67 0.84 -0.49 | 0.60 -0.01
2015 0.68 0.72 0.87 1.01 1.17 1.58 1.05 1.22
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Table 4.7 Result of classification

of drought intensity by using SPI6 and SPI 12

Classification Extreme Severe Moderate Near normal
drought drought drought
Ss -0.96¢]
SPI 6 Sgp -2.64 - Gs -12, -1.17
10274
Gs -171, -152, | Gs -114, -1.11, | Ss -0.989]
SPI 12 - )
Sgp -1.53 J; -1.18 9471

¥ Sgp: Seogwipo, Gs: Gosan, Jj: Jeju, Ss: Seongsan
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(a) The graph of SPI 6
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(b) The graph of SPI 12

Fig. 4.7 The graph of SPI at Jeju, Gosan, Seogwipo, Seongsan weather station
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(h) The graph and trend line of SPI 12 at Seongsan weater station

Hig. 48 The graph and trend line of SPI at Jeju, Gosan, Seogwipo, Seongsan weather station
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(h) Seongsan weather station of SPI 12
Fig. 4.9 Monthly standardized precipitation index showing SPI 6 and SPI 12.
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Table 5.1 Main contents of agricultural water wide area in Jeju-do(3F= 5]
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FrEATFAIA 92, HHA 1,360ha, FAAEAA A 12, FElAAd 7R FAR

97N 47F A8 = A

Table 55 Plan of agricultural water in Jeju-do(F HZF4F2 &5 2002)

7 43 | 34,786 5,395 8,738 | 416,371
B 15 | 30613 2,652 7,785 | 275,500
PR | AFA 6 7,554 1,152 3,529 | 118,700
AAZA | 9 23,059 1,500 4,256 | 156,300
AR | AHAEA 9 4,173 370 953 | 38900
B 9 1,360 83820 | & A &+
FrAF | AFA | A4 630 41,530 % 5};:;
MAEZA | 5 680 42290 | A&
FAAA | AAEA | 1 60 4,800 |
7 9 953 13,351
MEF | A FA 5 181 6,411
MAEA | 4 772 6,940
i 562 LT 100d Aol uhe}, SapsojEFAll A AAA FEE5
ALY o & FHEa A= FEAF, AFAT, FEAT, APAF A d o))
AT 4 THE 2100m o2, svH 800hadl && THT Ao,

e 40~60mmel o] AgA ofwk frEol WAT] Wie] $iheh W
2ol AHFE o] 87 A5A AEAel @A AUk s g AFES Hol
G prsAel oa) AEFE A - olgetrlel s ug 2@ o Aot}
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Table 5.6 Development project of agricultural water in Jeju-do(3F5o]&3A} 2018)

S A
.- s - ; TS
AT i A=A (Gdm') TE w44 | AFA (ha)
= &% | (m/day) | (m/day) | (Hm')

A 2,969 | 2,099 1,426 25,800 800 1,091 3,321
=Ry 784 349 184 2,100 300 798 300
Ay 1,250 1,250 1,250 2,600 400
& XA T 642 636 6,100 6 600
M- AT 293 15,000 293 1,521

E 57 felete] YRR AFEY FdEALA FH3t A2 59

54e nuagth WP AFAE T Fe AT AAANRY oM, A7

o,

Ak 52 ol 2uA AL FxeAN

of 7IRkek Huv|E sta AFEL BA B FERATE FEE fsto] AFA nbd

T 5 AT =
AFA 4 EE 2aEd
EERE Al 3 s ol
FEUEA = i, 759l
12 Consodaton groutng | T
R M= Moz, A=
A A A A A BAL F3 719ke} B 5]
A4 B0, J5A B, 334
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AFAe &3R5 £ 5108 2ol A 616714 F Aol THedk 32 395

Table 5.10 The result of spring water survey in Jeju—do(AFEHZ X =, 2016)

B il AAFA | FABA | g, =
= UES 4= (m'/day) (7 22) (7h42) (7N4)

A 1,025 1,013,494 661 94 270

EV| 615 532,273 395 50 170

A9 173 178,778 119 14 40

A T 99 204,534 50 13 36

T gy 117 36,857 84 9 24

A 2HS 90 67,110 61 5 24

7 42 10,576 26 4 12

Fla=R=s 94 34,417 55 5 34

V| 410 481,222 266 44 100

A 185 408,746 133 11 41

T 44 21,171 25 7 12

j & 50 4,629 19 9 22

MK 52 30,759 30 1 11
Sd=hv] 54 10,383 42
FAd 25 5,535 17
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Fig. 5.10 The location of spring water in Jeju—do(A|==thstul, 2017)
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Table 5.11 List of spring water in Seogwipo research area
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Table 5.12 Result about Outflow of spring water in Jeju—do(A =t sk, 2017)
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Table 5.14 Status of rainwater utility facilities in Jeju—do

(el Ha, Hm')
T A4 3 Al A s A -8 A3 H
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oA A R 30 3,982 A& B
THFAL A 10 12 -
27 1,076 148 A Eh9- 2 2] B
AGAA A7 Bh-5- 2 1,068 147 AZ=E ] 5
N AAS 7 8 1

Fig. 5.12 The map of rainwater utility facilities in Jeju—do(HF< <, 2018)
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Table 5.15 Status of water resources in Jeju—do
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Table 5.16 Status of ground water development by use in Jeju—do
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Table 5.17 The present department of water organization in Jeju-do(AFEH 2] = 2019)
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Table 5.18 The office of primary responsibility by disasters and accident
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Table 520 Comparison of Jeju—do water organization between present and alternative
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Table 5.21 The department of water organization in Jeju-do by alternative 1
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Table 5.22 The department of water organization in Jeju—do by alternative 2
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Table 5.23 The main business of Jeju—do hydrological survey institute
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