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ABSTRACT

Climate adaptation strategies for water utilities including 16 water treatment plants(WTPs) in Jeju were investigated.
Drought, heat wave, and heavy rain were among the most significant climate factors affecting water utilities in Jeju.
Heat wave increases water temperature, which in turn increases the concentration of algae, color, and odor materials.
Some adaption strategies for the heat wave can be strengthening water monitoring and introducing advanced water
treatments. Heavy rain increases raw water turbidity in surface water. The 7 WTPs that take raw water from streams
or springs had a maximum turbidity of less than 50 NTU under heavy rain. However, due to concerns of turbidity
spike in treated water, some WTPs discontinued intaking raw water when raw water turbidity increased more than
2 NTU. They instead received treated water from other WTPs which took groundwater for water supply. This happens
because of the low skills of employees. Thus, there needs to be an increase in operator competency and upgrade
of water facilities for the adaption of heavy rain. To improve adaption for the drought, there should be an increase
in the capacity of intake facilities of surface water as well as a decrease in water loss. In addition, water consumption
per person should be decreased.
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-l 1* step ‘ l Understand projected impacts and challenges |

l 2™ step ‘ l Identify thresholds for failure or damage |

l 3 step ‘ l Assess risks |

| 4" step | | Determine adaptation options |

—1 5™ step ‘ [ Implement and monitor |

Fig. 1. Ceneral process steps for adaptation planning.

£

|53l A7 80 mm o] o= FolH= Y
L AR 7)57kel 47 thy] 202.1%7}F Z7HE]o] 14.2
AR =, Fd = A 7194k 194 m/Y of
H| 289% Z7Fek 25.0 mm/do] H Aow o 4Ect
(KMA, 2013).

AT S AFSEAN =W F A p-Fu o
o WAE FEAl otk A4S Table 10f] FA|E
HEF Zho] 167 ax7} Qlow F ApAe] Ald-8FS
357,000 m3/day o]t} xﬂ$ﬁ H 2} 2] = 0] AF4=9)

:

l:lEl—t s g 43}% 67) A 2=%H(Table 19]

1-6)& Lﬁoﬁﬂr E% %ﬂoﬁﬂr%zé oA EE *%1‘
o
A=

Z
o

A (Ca(OCDz)

;2 jl; )
i zq>
i
T

>
rlo
s
>

Z,
=
of
ox
o
Y

ale
il
A
>
P‘E

82 for
ET
rie
1
2
_t,_l‘

B~
a

i ol
N
off
ol
ox
Ly
row
o
i
_O'.L'
kl
%0 |

, Frder st o e
1996 d ]l 15HA] 571 4(No. 8-12), 2008\ of| 2¢+A] 474

om 4 T PrrEHD

ol
i
>
ofM
M
gﬂ
b

F A= 7T IFRAER AFSEAA E e
Alde] Fopd 7 3 ool digh As e AlS=
FHI= A= 715} Fepgolst A e, Al
A 5] AlEo] 7] 5stel] ot A matol] Hisy
At AE = = A9 A=E YEhdls Sefol, v
2l o2 ARFEE 4= Qlrt (KACCC, 2018; Park et al., 2017).

o = (@7 TR R + BUYE)

— < g% ()

dotrEstR|A] X132 A6 20184 128



Table 1. Water treatment plants(WTPs) in Jeju Province

(unit : m%d)
Water Treatment Process
No. WTP Source Capacit
PACY MDisinfection Only | Slow Filtration | Rapid Filtration Membrane
Sum - 357,0000 223,000 55,000 69,000 10,000

1 OR 15,000 - - 15,000 -

2 BD . 35,000 - 35,000 - -

Spring

3 DR 10,000 - 10,000 - -

4 HR 10,000 - - - 10,000
5 WS Spring+Stream | 24,000 - 10,000 14,000 -

6 KJ Stream 25,000 - - 25,000 -

7 ES Lake 15,000 - - 15,000 -

8 EW 23,000 23,000 - - -

9 JC 37,000 37,000 - - -

Groundwater
10 Kz 19,000 19,000 - - -
(1st stage)

11 TP 19,000 19,000 - - -
12 NW 37,000 37,000 - - -
13 KZ 7,500 7,500 - - -
14 YS Groundwater 32,000 32,000 - - -
15 HS (2nd stage) 16,000 16,000 - - -
16 SW 32,500 32,500 - - -
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Table 2. Vulnerability assessment of water supply on short term drought

No. District Vulnerability Climate exposure Sensitivity Adaptive capacity
1 Jeju Hankyung 0.26 0.24 0.09 0.07
2 Jeju Tldo2 0.26 0.23 0.05 0.02
3 Jeju Ido1 0.25 0.24 0.01 0
4 Jeju Samdo2 0.24 0.23 0.02 0.01
5 Jeju Youngdam2 0.24 0.23 0.03 0.02
6 Jeju Ido2 0.24 0.20 0.08 0.04
7 Jeju Gujwa 0.23 0.20 0.19 0.16
8 Seogwipo Jungang 0.23 0.23 0 0
9 Seogwipo Chungi 0.23 0.22 0.01 0
10 Jeju Dodoo 0.22 0.22 0 0
11 Jeju Hanrym 0.22 0.19 0.17 0.14
12 Jeju Kunip 0.21 0.21 0.03 0.03
13 Jeju Yeodo 0.21 0.20 0.04 0.03
14 Jeju Gooja 0.20 0.19 0.01 0
15 Jeju Whabuk 0.20 0.17 0.06 0.03
16 Jeju Youngdam1 0.20 0.19 0.01 0
17 Seogwipo Sungsan 0.20 0.13 0.24 0.17
18 Seogwipo Jungbang 0.20 0.20 0 0
19 Seogwipo Hyodon 0.20 0.19 0.03 0.02
20 Jeju Woodo 0.19 0.19 0.01 0.01
21 Jeju Samdo1 0.19 0.18 0.02 0.01
22 Jeju Ildo1 0.19 0.19 0 0
23 Seogwipo Songsan 0.18 0.19 0.02 0.03
24 Jeju Yeon 0.17 0.15 0.07 0.05
25 Jeju Tho 0.17 0.18 0.01 0.02
26 Jeju Chochun 0.17 0.14 0.16 0.13
27 Jeju Aewol 0.15 0.10 0.25 0.20
28 Seogwipo Anduck 0.15 0.10 0.19 0.14
29 Seogwipo Pyosun 0.15 0.10 0.21 0.16
30 Seogwipo Namwon 0.12 0.07 0.25 0.20
31 Seogwipo Yeorae 0.11 0.09 0.07 0.05
32 Jeju Bongkae 0.10 0.09 0.04 0.03
33 Jeju Samyang 0.09 0.17 0.04 0.12
34 Seogwipo Donghong 0.09 0.06 0.06 0.03
35 Seogwipo Daejung 0.08 0.15 0.21 0.28
36 Seogwipo Dearyun 0.07 0.06 0.07 0.06
37 Jeju Ora 0.06 0.07 0.04 0.05
38 Seogwipo Seohyung 0.04 0.04 0.02 0.02
39 Seogwipo Joogmoon 0.03 0.02 0.08 0.07
40 Jeju Nohyeong 0 0.07 0.09 0.24
41 Jeju Ara 0 0 0.07 0.08
42 Seogwipo Daechu 0 0.05 0.05 0.22
43 Seogwipo Youngchun 0 0.04 0.06 0.10

520
dotrEstR|A] X132 A6 20184 128



7hgoll gt FeFY B7 Axfolck. FHoy Hrhe 4]
190 718 B ol PR, U, G
aefste] MASHEH] )P EEL =
WA AFRASE A, NFES 485 A

£ HL=2S  GRDP(gross regional domestic
product), ¥ 2| A4, A HaE, HAAET

Hgd AZ2 grrEs, 24 840 figt 74 o By
Zhe 2127k 0.25, 0.25, 052 A% 1Tk (KACCC, 2018).

Table 20] 413 17 7HE o2 QI Algtg<7t &Y
T A S FeHdo] W2 AH e Frishs 2/t o
o WREL Qo) s WYOR AdEe 544
VESTAPO|l A A d R 243 &7|7hsof 2%t A
285 R BTt é_‘xﬂﬂ% oS 4= 3lth VESTAP
H7IAEE Fe5g HEO A4 4w vAFS

o] ol WAl S 1‘323% Aot St

_1

R

F

thi 17k o 7] el B 1|ojel Al
A7 slekm el Y Aelol 1 28
3k = 9l Aol ofyet 4gol A H4g & F ohef
a geAelor gEsm gons %Xg Alefel 444
o] QIEka S|4 1 x|elo] 7| Fuis} ATyl szo)

Brha B oYtk AREMAR £ H 9]
i VESTAPO|A] gl Ao Apaf A FET= 7ha
off diiH ez H5Ho] w2 gk F s A%
2 "t Ao] vtR|e Ao 2 oty m, ApEE

HIELS AR o] 100% o] =& A FEZA 9 oJn:= ¢l
o] HAFES BARR2 A REA Q] oJulrt 9lg Flo
= yotEh

5 Z]

T bl

e sagke) Hao] Holul, +apkel FAe
o T Al

=)
M, o
o
o
1
2
=
:?_l;
X
fr
o =

#5599 A
AFEEAA T 20161 7]E G2280] 45.7%2 W=t
A 4=22(MOE, 2018b)o| B2 7}= thu]| 714 upFa7)

7} 331 A4F o
A Abgolth
gHH, ade|el Fa5 e S SR aAlA A
Sh= 7171 20179 124 o E AFEEHAAE &40
23 R(ISSGP, 2017b)7} 2018 29 Z=2g A=
W22 = _,_E?QH]ﬂEZﬂE](JSSGP 2018a)°] A&
5 S o] o] slons 2 g

J ZAlo 7 Aot

o of
o
2
N
o
o
fu
o

0. 8-16) A7
i H—’Fo 17u Atell= A %
IRt A3t 429 Ast= el H
HE 7t s Aol AFE El
ot #AE 2AE F3 Xﬂiﬁoi skl gl
(JSSGP, 2018¢). wheha] FA44=% 97 F4=7¢2] 7
ol ARl 7 WA Gl A HoE Qb
247k Hsd Ao waE

TE, SRS Bl ARSE HAeehs 7] gad
(Table 104 No. 1-7)9] Z-9+= 7HaAA] 21 & o=
oA H B 22k 7 i) shol g Qi) 7o) uhago s
A A== 2ARES ARl A da(els A

227)), 8% 9 spHS 2k, X|ES 2 A5 5
o 7P 2 BAEL SenEe] 79l Algase] u
o]},

AFEAAA w4 iz o A3 ATE
7}t wAsl gl B3], 19649 7HE 7HE, 19719
o2, 7}S 712, 197549 o2 sH2o] Alatd, 19754
79 2090 BREO R Q5| Ful s00]Ho] AFAl]
At Fejalz|w sie o] F 19821 Zof ol 60
el thhgo] WAIGGR, 19884 Zhgel 1 )

Sof wAlslolch HE0.2 QIg Hake § 314l
-,—§ o235} ThA| A A|AE]O] LR A 0] X oFA]

T2
olglxl 3 4= it} ThAof] £ = Xg@g}g Table 10 4]
No. 17 Aoz W% 8- 315, ALAeE
FHrHo g sho] 5k 7]11o] 7‘01%3‘#% FHawFol
YAFE gastal o= APHORE ohw FuHY
A olo]& 7] wjEo|t} (JSSGP and JRI, 2012).
olggt AFEHAAE ' FaAAY FHeH
NS f1ste] ASAsE e o s st F94
T AR o] FXIE o], 194 AFYS2 1996714
% AA4TF 135000 mY/de] H4H SHAS 551,

Journal of Korean Society of Water and Wastewater Vol. 32, No. 6, December 2018

pp. 517-526



5 =

2008 0] - A14d-85F 88,000 m/de] H4% 4H4E &
St o5 T3l 8 B peE FHedhe
No. 1-6 ol 7k o2 Fafo] 753 7% 4
S AskeE Fevhs No. 8-16 Aol Ak <
Fa 5ol Sl HEI7FFSAAE No. 16 H732]
A o] Sulleeho =M 20089 o]F 1571 FA

TEA A= AgFarE WAskA] ¢kal gl

T, BS o] Al ol AeAE 59
dpdoln] T2 Ao Hujg wReE AAE0
22%= wfj$- o} oA He G A 7He
of - Hekel F2E 2 Qlrt AA| AFEEAR =

AFs B3Rl 100%7F DAE 20089 o] ol 2013
4, 2017 of 5ol ZHzF 18U 3} 357t ES A 5+
AZoNA AgtFa A7 A sto] 7ol of A3 F
oFgl Al o|t}h (Jemin Ilbo, 2018; JSSGP, 2018a).

Fig. 2= WS A 4H0] A9l o= H o) HpaFa
NSRS Fpdls ol EW AeA o2 HE Q] 4
FHE FASHL Utk ¢ W R E FHeohs

O
2]%=(YD) ?4#7%" e 7Eo 2 <lsf 2016 &

F

o

3 <F 10,000 m¥/dof| A 2017 ol F 2,5000 m’/d
7R Bk Oﬂhtﬂ WS ol A Algka=7t dAyst
A & o= YEH Y FHao] Had REvES

STURTE AAET UL Tl A e

NEASE Aok BW Aol Hage
slo] WS 44 FFATOR FFH] ujol

Loy oo
ol rlo

(JSSGP, 2018b).

BARE JeloR sk KI Ao TR
2 e BEA AEAeE g el 3o
Ao AeAFol HS AR oA Z8F AAste] AFS

2510*

—=e— YD Intake Station

210* ||

) ‘rl\'(JWz

-
(9]
—_
(=]
i

—_

—_

o
.

Intake (m° /d)

0
20151

2016/1
Date(2015-2017)

20171 20181
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