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ABSTRACT

In Korea, the frequency of extreme rainfall during summer has increased over the past 30 years. The average annual
precipitation is predicted to increase by at least 4% and up to 16% in the second half of the 21st century due to climate
change. When designing dam construction and flood control capacity improvement projects, the probable maximum
precipitation (PMP) and probable maximum flood (PMF) are estimated through the hydrological analysis process to ensure
the stability of the dam. In this study, considering recent extreme precipitation patterns, the impact of climate change on dams
was analyzed and evaluated. Projected PMPs were calculated and compared for 37 dams under K-water’s management . Also,
the study examined temporal and spatial changes in PMP by dividing the entire period into three periods (P1: 2021 ~ 2040,
P2: 2041 ~ 2070, P3: 2071 ~2100) and applying the spatial interpolation method. A hydrological stability review of four dams
(Soyang, Choongju, Hoengsung, Pyeonghwa) on the Han River was conducted through comparing existing PMF (based on
dam construction, design, and flood control capacity improvement projects) with projected PMF from climate change scenarios
for the three periods. The rate of change in PMF over time, overflow of the dam, and whether it was possible to improve
the capacity of the dam were evaluated. This hydrological stability assessment of PMP and PMF is noteworthy when

considering the timing of dam construction and the recent extreme rainfall pattern.
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TH(Yonhap News, 2023). AA] -2utol] Y& 7% s
< E9 A9 vid AZFg 100 mm o]/Fe] 297} Ay st
I Qlh 20249 799 A9E ARMY Fe-E B, oA
X103 mm, T+ 101 mm, oA 145 mm, 2022 8¥oj=
T4 AIZFE 145.5 mm, A&l 141 mm 5 F-2 7|7t
o T¥sh= A%t A7t oAl U] oEE A
9] AurAQl wiElo] E|31 QlTth(e-nara index, 2024). A A
AXOo R 7F&E3E N e 7| FHIke B2 Joko 9F
g uAT Qov, g ok Riow P4
3o} 7HE A HAE AEstal IH(IPCC, 2023).
o2|gt Hste} oHA ule 7]eHs} AU S HH ]
9] 7122 Aol Hls HRHo=w F7IE Aow HYs
I QlAL SR FeAMS TR 3R ES] A7
=9 Bt A AEH 59 TS AR 53], A
g, 3, 59859 5 9 A Ak 5 Qlzto] Aot
7hedl 983t 2299 884 o83 Tot e
AH2RY tHS At s He dHdste] &
AL ek SHAIRE 229 o] 475 I Bl o] STt} Al
Zr Aae] w2 9] 43t 9 =53k= W] A fHE
£ =0l Qlof =7} Ao A o5 91t thA whRio] 8
LE= FAo]thKim et al, 2006). MLTM (2008)2] =]
75 & 7 (Probable Maximum Precipitation, PMP)
9 715Z &4 (Probable Maximum Flood, PMF)2] Ak
X Ao Wk H A 9 Jl st g 5 0
oJste] PMPSE PMFE 4GS €9 QHAS Sug
BQ 7} Qrh(Kim, 2003).

& A7E Avnm, s Je 1o

ok

% 59 A PMPY] AAHo] Fashe] $4UA 4] A
9 A o2 wgg made Axsm gt
(Clavet-Gaumont et al., 2017; Sarkar and Maity, 2020).
715uste] G M PMP 4 ATHE W 1)
2 248 20~ 30% 3715He A08 AYSIgT Wit 2
< FETEEY A Flazo Higt Bt 2e e 7
%3513 Jch(Kunkel et al., 2013). AA| o]A}7|% 2 A]
o] 713ARE RHFste] PMPE AAHESE Aol A AA
FAl PMP Eto} ¢F 30% AL J7FeE AR UErTh
(Kim et al., 2006). T3t RCP A|U2]| Qo] W& 3 &
9] PMPE A3 A3, 20704 7]E2.2 OF 15% ©o]4
=271 Ao g BASE bt Qlth(Lee et al., 2017). o]0 %=
S ejoA 71Fske] A2l JF B7HE Sl PMP
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9 PMF 374 A57F #3=0o] 23 Qlti(Jang et al,
2014; Lagos-Tuniga and Vargas, 2014; Park et al., 2019).
SR 2 4ETEEe] A7) A ulE JFs A

£ WtgS PMPY] A Aites mHE 245 A H
37 E84/d0] S7Fsk= A2 & YERTH(Choi et al.,
2015; Lee and Kim, 2016; Lee et al., 2016; Sim et al.,
2015). 9o} A4 Hteh BeIg ) AToAE 7%
WolS Lo PMP A BT ATE T glont
@7 oju] PMPO] WIS}o} PMF AHE.S B Ho] A
W7l BA AT WRai

2 A7olAE o] that 71 5uste) GRxel 9% B
7HE Sl vl 715 AluE] o] gt PMPE] Al-F
74 W3t 9 PMF A4HEE 53 99 M4 B2k 4
Attt ol fsf, wE 71$¥st A4 (RCP
2.6/4.5/6.0/8.5)2] PMP Ai}= 7|ZH3} tjH] XL A-3
714 9FTH(Climate Change Adaptation for Water
Resources, CCAW) A9 A+ AisE &8st
(Kim and Lee, 2020). &gt Aol tigt vl PMP £4
23s Edg 7|$He AyEed A 7IZPEE7I:
2021 ~ 2040, %7]: 2041 ~ 2070, &7]: 2071 ~2100)2 A7t
A gl FHA §skE AL, AR S AR K- water)
skl Sl 3770 || AAE EHE PMP WIS A
goz AmEgtct A4 377] Holl tist 7]& PMPe:
7153} Alve e, A% 7I7PEE AP E vl PMPet
o] ¥l EAS AAISHITE niA|T o R T o] ~F5HA] Qt
737421 PMP 4 PMFO] ti3t A9 &1 7Fsd& B7t
st7] flste], W= 4P E vl PMPE A W 9
A%t 47 H(aFHE, S5, B4, Behol F8do=N |
HE PMF AB7HE AAISHI

2. A
2.1. gERY

2 A= Kewater 3] 519 AA| 3771 H(HEAH
2070, 8% 147, F42AY NS e st
(Fig. 1). K-water 377} o] €=, ¥4, W& 5 @ 7]
2 FZS Table 13} ZTHK-water, 2023). B FQ =X
Ao wzt Oy FIEGCR E/EY, IH2 F
Azof et S (Earthfill dam)¥} =3 H(Rockfill dam)
o2 HEgT K-water?] 3770 W2 FAEo| w2t
Table 137} ZHo] £} x4 A A2l (Earth Core Rock Fill
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Fig. 1. Location map of a total 37 dams by use

(multi purpose, water supply, flood control)

under K-water management

Dam, E.CRD), Z3IYEFHXSH AT H(Concrete
Faced Rock Fill Dam, C.FR.D) ZgAZIEY
(Concrete Gravity Dam, C.G.D), &% (Earth Fill Dam,
EF)Co 2 A% o] th(K-water, 2023). 2004 E] =
SH| st oldZaol tigt Fo] A=<l oS et
S AEst7] 93 ¥ S99 PMPS} PMFE AH4sla 4=

=
wot oy W7HE AAIS JITHMOCT, 2004a).
e oR A4LUASIAYS SR B OB

W 19742, 859 11712, FHRERY 1ol B
T AP 3 B ALGTY, AW, PAR
b AW FA B 1AL, AA SR FL s
(R, At gholch(K-water, 2023). BA7IA] A5
SUAS 25T on 48 B4 Av] net 72
A EaelsR A4, s 4 4%, & ol
A, AR 5) W PR RAASA 2F B4
W /1% W4 5) A5 A8stel Befstn gtk

Table 1. Current status of 37 dams under K-water management

Use Dam Type of dam Area (km?) Use Dam Type of dam Area (km?)
Soyang E.CR.D 2,703 Gwangdong E.CR.D 125.0
Choongju C.GD 6,648 Dalbang E.CR.D 29.4
Hoengseong E.CR.D 209 Yeongcheon E.CR.D 235.0
Andong E.CR.D 1,584 Angye E.F 6.7
Imha E.CR.D 1,361 Gampo E.CR.D 3.67
Seongduk C.G.D 41.3 Unmun E.CR.D 301.3
Yeongju C.G.D/C.F.R.D 500 Water Daegok CFRD 57.5
Gunwui C.F.RD 87.5 supply Sayeon E.CR.D 67.0
Buhang CFR.D 82.0 Daeam E.CR.D 77.0
Bohyeon C.GD 32.61 Seonam EF 1.2
pqu;:)t;e Habcheon C.GD 925 Yeoncho E.CR.D 11.7
Namgang CFRD 2,285 Gucheon E.CRD 12.7
Milyang C.F.R.D 95.4 Sueo E.CR.D 49.0
Yongdam C.F.R.D 930 Pyeongrim E.CR.D 19.9
Daecheong C.G.D/E.C.R.D 4,134 Pyeonghwa CF.RD 3,208
Seomjin C.G.D 763 cIZ)lr?t(;gl Gunnam C.G.D 4,191
Juam (main) E.CR.D 1,010 Hantangang C.G.D 1,279
Juam (control) E.C.R.D 134.6
Buan C.F.R.D 59
Boryeong E.CR.D 163.6
Jangheung CFR.D 193.0
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2.2. 0|2 PMPQ| A|- 32t

1x

Hr

o 71995t AU E RHYE PMP A&+ Kim
and Lee (2020)9] ZAiE 0|85t Kim and Lee
(2020)9] £4 A= IPCC(Intergovernmental Panel on
Climate Change) 5%} H7}X 174 (Fifth Assessment Report,
ARS) 2A47tA AU Q9] H 5% 7 Z(Representative
Concentration Pathways, RCP)E 7]H}°i BAL]QITh
PMP 3% ZAx}= WMO (2009)9] ~F7|AIsHA] HIH =
295 WlAleLa W] RS JMo 2 Sjork(Fie. 2).

- 01712 - &0IF

PMP 43 I3t B4 90l A o] FHsitta 7
Jsta Hl4ter PMPE AFESE &, A9 9 Aketo] Z1-g-of
0| x]= °§§}‘~g IHsH= APYHPHo|tHKim and Lee,
2020). SHIEE A} O 2 Hedgem2-AO GCMOJA AJAE
= ol 7]*J%T§ Hadgem3-RA RCM-& ©]-&5}o] RCP
2.6, 4.5, 6.0, 8.5 AL+e] ¥ ZA=K(12.5 km) T =, 9749
JFHAE(25, 100, 225, 400, 900, 2,025, 4,900, 10,000,
19,600 km?), 107]2] A|&717P4(1, 2, 4, 6, 8, 12, 18, 24,
48, 72 hn)Z | 80W (2021 ~2100)2] dr=HE= AFYH
ZAito|th(Fig. 3). vl 7|*®S}ol| 25t Het AA Y A7t
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Fig. 2.

Procedure of PMP estimation considering climate change (Kim and Lee, 2020)
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Fig. 3. Procedure of future PMP estimation from future meteorological data produced by RCMs (Kim and

Lee, 2020)
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A, 374 WHalE AEE7] fsto] 7|¥RSE AlUE|Q
(RCP 2.6/4.5/6.0/8.5)82 7} AuFAQl Z|EA|7E 244
Zh FFHA 900 km’e] d|Gsl= PMPE o]&5tRlth
(Choi et al, 2015). AR5 RCP 47} AJube] oz u)e)
801 9] PMP AW AR A7|(P1: 2021 ~2040), Z7](P2:
2041 ~2070), Z7](P3: 2071 ~2100)2 FE511 HEH &
ArE EtE PMPY HY7|7to] wE WIS AlZ3)s}
STk, 5 PMPO] AojH] B3t WE4E AESH] Fistol
Kernel Smoothing 7|H-& 28353t} Kernel E7H7|H2
golele] 1ol ehstelA dlolelel AR E FuT
A WEo] Hojele] A FAE TG Holzr)
Kernel E7HH9] t# 29l 34=+= Exponential. Gaussian,
Quartic, Epanechnikov, PolynomialOrder5, Constant7} 3]
o} B oA 12.5 kmx12.5 km Ax} @99 AES
7|90 & Hlolg Y 2| HH FAIE EAI5H7] fIsto] 4] (1)

I} 22 Gaussian 35S 23519
) . r
Gaussianfunction : _3<E> (1

o7]A, r (radiusy2 ¥H74, h (bandwidth)= T

18
e

2.3. &8 PMP & ¥ M

PMP 42 MLTM (2008)] ®EEshel Aol wtet
UAREAIZHE A7gsto] AlAJsfoF . ShARE & A
o] F42 HS e A, A5, B2 SHoA A
gl et AA 71=(PMP 3 PMF)S] Ag7E 5l A4HdA
59 2848 EEs] fgelt. olH%t o= ¥
PMPO] YAXEAZ | AA B AesHTHAY, @
o #&EH] Y HE Al ARE F85FAT. K-water
2023)9] & GAIESF A o A HE 9% 5
o A=g 7IHtez 377 Hol 7|E PMP Yl A|&A[TL]
disf A=e] B 2ARE AAISHAH 3771 Hel w= 7]

HI

A 969

T3} A2 2 vHget PMP 492 7| F RIS AluE
Q(RCP 2.6/4.5/6.0/8.5)° tigt A 7]7HE(P1, P2, P3)
ko2 s}tt o, Kim and Lee (2020)%] 9719]
FFHAT 10719] A&A7PE Gt A Q] 804 (2021 ~
2100)9] A= PMP2S] A= Matlabd} ArcGIS ZE 1
e olgote] ZF Al {9 o] TY9] FIDE 7]
Hro g Hd u|d 7|5 AU el PMP 23S &
Stelch. vlg] PMP Zit= AA o A 9 AR
A7) SfgsHs PMPE FE517] fIoto] JFHA L
A&7 712 o] A& AWE EYZ vl pMP 2
ol Agr7lsto] AgstQitt. IPCC Ko w2, o]
& 7153}t Ay o] whet S3F FAE T o R
FETREY A4 7129 AE7 d HEF Sol BaF
< AJARBELL QITHIPCC, 2023). 2 AojjME 7|& ¥z
AAE PMPeL vl 7] sE Alute] o M7IThE 4t
74 PMPRFO] H|W-2AS Bl A|&2Q HO| Qb &E
9] H8AS EE5IA st

24. 4 =2

i1

X orEd Wit

= 7Fs ST AP | AA| 71(K-water, 2022),
PMP @ PMF AHg A} A ALY (MLTM, 2008) 5o
2t 374 PMPY Al-Z37HA B, M 149 Y A RS
A B, EE AV, 7IARE 23 2 A8, REY
A o8 BEAdH. @4 A d XasHISHA
o U o QPgA Wrlol A PMF AHY A] 74-9-9] A|7HE I
+ Huff 42915, AEAH I 3432 T&(d
2ot At AAAESAIT W 28, F3-92 NRCS-
CNH, 7| A §%2 AstteIAdy, 412232
Clark F9|=HE 285t Qlrh. 2 HoA= v 7%
A3} AU e 7 2 PMPE - --R-EE o] H-&ot
of 599 7He A TaFS Aottt A it |
< A W 4 S 29, 94, 33hS 3R
o2 ottt & AolAE uF 7| SHste] dis &

4

e e

o O3

Table 2. Status of PMP and PMF for four dams (Soyang, Choonju, Hoengsung, Pyeonghwa) in Han River

watershed
Dam Crest height Flood Water Level Existing PMP PMF Max. Water Level Free Board
(EL.m) (EL.m) (mm) (m’/s) (EL.m) (m)
Soyang 203 198.0 810 20,715 200.5 2.01
Choongju 147.5 145.0 605 32,727 145.7 1.0
Hoengseong 184 180.0 687 2,720 182.24 1.75
Pyeonghwa 270 264.6 712 23,622 273.77 1.6
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970 Zoje - may
wel A4y e g Ao J1E W AS5EsY
A9 BIANA ALgT AGRIRE D AAAEA7E
2 BUsHA Aol JlEgTtel vm BHL AAY

th(K-water and Daerim Industry, 2015; MLTM, 2012;
MOCT, 2004a, 2004b). F--FE2 2 K-waterof| A -

o A AF&3FT 9
éEt‘} (COSFIM)
oA A= PMPg
¥ PMF §UF D A4
9% AW DABSE HFeH] B

A}

F

m[ﬂ.l )(r‘j

F
A
T

Table 3. Results of PMP estimation based on climate change scenarios compared to existing PMP for 37 dams

under K-water ((a) Han River, (b) Nakdong River, (c) Geum River/Yeongsan River/Seomjin River)

(Unit: %)
Dam Duration | PMP P1 (2021 ~ 2040) P2 (2041 ~ 2070) P3 (2071 ~2100)
(hr) | (mm) | 26 45 60 85 26 45 60 85 26 45 60 85
Soyang 48 810 -139 | -122 | -164 | -11.3 | -11.9 -6.6 -10.5 1.2 -12.6 -4.3 -0.7 19.6
Choongju 38 605 -11.0 -8.8 -13.0 -7.5 -7.8 -3.1 -6.9 6.3 -9.7 -1.3 3.4 22.2
Hoengseong 18 687 12.4 14.0 10.4 13.4 14.8 21.0 15.7 30.4 13.0 24.3 27.8 55.5
Pyeonghwa 36 712 -8.3 -5.7 -10.0 -5.6 -5.7 0.4 -3.5 8.9 -5.3 3.0 7.5 30.5
@ Gwangdong 24 878 6.1 4.1 54 32 7.2 6.6 6.0 14.6 4.2 8.1 11.0 28.6
Dalbang 8 564.7 233 19.2 21.3 18.9 23.6 20.3 21.3 18.7 17.4 20.2 13.0 31.4
Gunnam 48 845 -18.6 | -16.6 | -22.2 | -16.3 | -163 | -11.3 | -15.7 -3.3 -17.9 9.4 -5.8 16.6
Hantangang 24 879 -11.8 9.4 -134 | -10.8 9.4 -3.8 -7.3 3.9 9.5 -1.4 1.6 25.9
Andong 24 580 22.5 25.5 19.3 25.2 27.4 32.8 28.2 44.5 26.5 35.1 39.1 64.2
Imha 24 561 343 37.1 29.9 38.2 40.9 46.3 41.6 57.3 38.2 48.3 54.0 79.8
Seongduk 12 519 17.4 17.9 13.6 19.1 21.4 26.2 22.8 38.4 17.8 27.1 30.9 57.5
Yeongu 24 636 27.0 28.9 22.7 29.6 31.8 37.0 31.8 49.4 27.9 38.5 422 68.4
Gunwui 48 773 9.9 12.1 7.3 17.4 15.3 20.1 15.8 37.4 12.1 22.2 235 58.3
Buhang 24 798 11.0 14.4 6.7 12.6 16.6 21.4 17.2 30.9 10.7 18.8 25.5 49.9
Bohyunsan 9 767 -33.0 | -33.6 | -34.8 | -32.8 | -32.7 | -29.0 | -30.5 | -23.5 | -34.0 | -27.5 | -27.5 | -12.8
Habcheon 24 608 29.9 33.1 24.9 31.4 35.8 41.4 36.7 62.7 29.9 38.4 46.6 76.0
Namgang 34 653 4.7 7.8 0.9 6.3 9.4 14.3 9.8 22.9 53 12.9 19.0 42.4
) Milyang 13 732 -1.6 -0.4 -3.3 0.3 1.2 4.3 2.2 12.9 0.7 5.7 9.3 233
Yeongcheon 18 715 6.5 8.9 34 8.9 11.6 15.6 11.9 26.6 9.2 18.1 20.6 453
Angye 30 908 4.8 8.8 1.0 7.5 9.9 15.4 10.8 24.5 8.4 17.6 22.7 473
Gampo 24 535 73.6 80.7 67.6 78.7 80.9 92.3 84.8 106.5 | 79.3 95.3 103.7 | 149.8
Unmun 13 602 3.8 6.0 2.1 53 7.3 11.5 7.9 19.6 6.2 13.5 17.1 39.0
Daegok 24 895 2.3 53 0.1 4.7 5.7 12.0 7.2 20.6 5.0 13.9 18.5 422
Sayeon 10 645 -6.4 -5.4 -7.3 -6.3 -4.1 -3.4 -4.5 2.8 -4.6 -3.3 -0.4 19.9
Daeam 12 689 0.1 1.7 -1.4 0.7 2.6 4.4 2.8 11.2 2.1 4.8 8.5 29.1
Seonam 20 930 2.1 2.2 1.5 0.2 4.0 2.7 2.0 10.6 3.5 4.2 10.1 33.2
Yeoncho 10 816 -7.2 -8.2 -9.7 -7.3 -7.3 -7.1 -7.3 0.3 -10.6 -1.0 -5.0 15.3
Gucheon 8 693 5.8 4.5 2.9 54 5.6 6.8 54 13.0 1.4 15.2 7.3 34.6
Yongdam 24 578 -22.5 | 204 | -25.0 | -20.2 | -19.6 | -15.2 | -189 -7.2 -22.0 | -143 | -12.1 3.7
Daecheong 48 591 9.5 12.9 6.5 12.4 13.8 19.9 14.1 30.4 11.7 22.0 24.2 49.5
Seomjin 18 559 25.8 31.2 23.5 29.8 29.1 38.3 31.4 48.7 27.7 39.6 41.4 73.5
Juam (main) 30 846 2.3 4.4 0.0 4.1 4.8 9.0 5.5 19.7 2.1 9.9 14.3 33.0
Juam (control) 24 992 -3.4 0.5 -7.1 0.0 1.6 7.1 33 18.1 2.2 8.9 12.4 26.2
© Buan 18 805 22.6 24.4 19.7 24.8 27.2 30.9 27.3 42.0 23.1 31.8 37.0 56.8
Boryeong 18 718 18.1 21.9 12.3 23.9 23.5 29.4 24.0 44.7 22.2 31.6 36.2 60.3
Jangheung 18 674 42.4 41.0 41.6 42.4 42.4 429 42.4 53.2 41.8 424 46.5 70.0
Sueo 18 1,135 | -245 | -21.3 | -27.0 | -22.6 | -22.0 | -16.5 | -20.4 | -10.0 | -23.4 | -16.0 | -11.9 1.1
Pyeongrim 24 1,040 -7.5 -3.6 9.8 -4.9 -5.5 2.8 -3.8 9.4 -6.9 3.5 5.4 28.5
Journal of Climate Change Research 2024, Vol. 15, No. 5-2
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Fig. 4. Result of PMP with duration 24 hr and area 900 km? in Korea by AR5 RCP scenario and period as (a)

2040, (b) 2070, (c) 2100
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3.1, Dj2f 7|38 AL 8 PMP B4 Za

&2 oM mF 7|5} Ayl WG Al Al-S7E
qoz v fol 9 9 Aojo] PMP WS HES wAa)
T 0 ATE AZskstel Uerith we 75Eat A
geEg AdE PMP 2 F AKATE 2447 & F7F
@2 900 km’o| digt PMP ZAIE 235} h(Lagos-
Tuniga and Vargas, 2014; Sim et al., 2015). Fig. 49} Z+
o], RCP 2.6/4.5/6.0/8.5 A|[L}2| LE & A7|(P1), Z7](P2),
F71(P3)°] et Fet AA 9] AAPE PMPE ZA|SHATH
I Ay, F7-AE o2 PMPO WIS AuHEH RCP 8.5

P3(Fgt HA PMP Z 32 UEtA)E AlQota tiFEe
24 Ao|AoA WEAHET AMAHoA H & F=
YEFHEH(Lee et al., 2016). B2 7]FR#3F Ay A
7], 371, 3719 AHCoE PMP WSS AW EH, RCP
6.03} RCP 8.5014 H w]gjz Z<4= PMP Fo] AA|=
AL & 5 Sk ERE 7 7|3 HHS AlYR R A7
H3tol| wh2 PMP 3t9] ¥IsHE AmEY, | njH= 4
£ A9 og PMP 9] F7tok= Aol FHoHA UE
wth 3], RCP 8.5 AUE] Q9] A3E H 21000
245 T3 i FEY] A Fof 900 mm ©]/4F2] & PMP7}
st 74 WEAdo] EolEs AL RIS 4= Stk
Fig. 5% @3t A4 A&A|17F 24 hetp J3FHZ] 900 km?
9] PMP Z3}-= Gaussian Kernel EZH7|HHo 2 A5 4
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Fig. 5. Spatial interpolation results of PMP with duration 24 hr and area 900 km? in Korea by AR5 RCP scenario
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ot} ZF 7|1% e}t AUl 77 HE B4 A0l
204 PMPO] 3714 ol 24 Ad, VHEE =
W3} AU42] 27} RCP 2.6914 RCP 8.52 ZA4=
AR & 7| FH3} AU ofA= W H|HE deE A
SiQHAY; HafiehdQl sfioty S5 E TR 7], A,
S A g PMPY] £33 F7HF UET | /A&
FAoZ By AiE AnEH, SFHUF X5
o, gofekdol YA A S, Asiekdol
A3 HEgdo] A 7|7HE AU EE PMPe SVt
ot UErstt

3.2, @E 03 7|sH=t PMP MY Zut

A 7 Ades 9 B9 Ha 22.2%0]4]
) 55.5%, G5 Ha -34%01A4 H 149.8%, =9
A AAL FHa 27.0%C0A Hd 73.5%) S =S
HtH(Table 3). 377] 22 HolA 7]& PMP TjH]
ol A PMP7E S7kske Ao BAFHUL, o] 5 &
A& 1.1%°1A Hd 149.8%7F S7F5t= ALRE YEt.
53], AesesiiagS AT 9 tidez 71ed
3} Ao A 7IZPER 7]E PMP ] SHES
HH, Ha L1%EOTd), 2d 79.8%(dsH) S716k=
ZA0R BAEIG. W 7| W} AuE o] nE 7|3t
¥ PMP 37} Wj€lS 2w, PMP7} P1 7|74 P3 7|%¢
o8 A5 F7F Fo] 411, 53] RCP 8.5 AL Q0]

[ =)

5t CHO| OFRIAM EA] 973

3 PMPO] 37} & P2 771014 P3 713t
142§ AL Aoz et
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e
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3.3. tHo| AZEHN OFMAM W7} T}

o2 71e¥s}t AU 8 v Y W (&
I, T, Y449, BId) @ e84 B A=
Table 4°f A A5

ARSI mhE 1 EL.203.0 mo]1l o817 2.0l m
2, 71& A58 S5UAY HE A] PMPE 810 mm, PMF
20,715 ms, F149= EL.203.9 mE 0.9 m Z3}5}o]
HR7F D85, AFAAIY & 2 1159] EL.200.5 mE
HFAHE gHota Qo & A9 AR5 RCP 7| $-H5H
AU RE 7IHte g A7), 71, 718 127}A] Ao Ao
s € YA A4S AARE A, V& AesETS
A tiH] P3 717104 PMPE 969 mmE 19.6%7} &7}
51911 F|149E EL.203.5mZ 0.5m YREY, 1 9

BE B4 Ao|2dA off1E BESE Aoz B4

)
o

e of mlE 3 EL.147.5 mo]1l o931 1.0 mZ,
71& A45E3HAIY HFE Al PMP= 605 mm, PMF+=
32,727 m/s, F14=9= EL.149.85 mZ 2.35m YF7} &
AFA AL, AFAAIY F X[1154=9] EL.145.70 m= M=
SISt Qth. AR5 RCP 7| W3} AU E 7|H o=
A7, 71, 718 127F4] AolAE A&t B4 2
3}, P3 7|7F|A] PMPE 739 mmZ 7|& XS24t
A oyl 22.2% F7tE0] @ BFRIE 1.47m EFE,

Table. 4. Results of hydrological stability assessment for each forecast period (P1, P2, P3) of four dams in

the Han River based on future climate change scenarios

Projection Period Dam RCP 2.6 RCP 4.5 RCP 6.0 RCP 8.5
Soyang Satisfied Satisfied Satisfied Satisfied
P1 Choongju Satisfied Satisfied Satisfied Satisfied
(2021 ~2040) Hoengseong Not enough Not enough Not enough Not enough
Pyeonghwa - - -
Soyang Satisfied Satisfied Satisfied Satisfied
P2 Choongju Satisfied Satisfied Satisfied Not enough
(2041 ~2070) Hoengseong Not enough Overflow Not enough Overflow
Pyeonghwa - - Overflow
Soyang Satisfied Satisfied Satisfied Overflow
P3 Choongju Satisfied Satisfied Satisfied Overflow
(2071 ~2100) Hoengseong Not enough Overflow Overflow Overflow
Pyeonghwa - Overflow Overflow Overflow
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