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Summary

As global warming has accelerated to weather in recent years, have
frequently appeared and resultant natural disasters are significantly increased.
The frequent floods are creating heavy rains and typhoons followed by
considerable damage in Jeju. Recently, there have taken been many heavy
rainfall events that are exceeding the previous records. It is required to
establish appropriate structured and unstructured measures by estimating
flood discharge which changing the climatic parameters and increasing trend
of rainfall are considered in order to reduce flood damage. In this context,
this study estimated design flood discharges and flood stage in Jeju,
considering climate change in connection with RCP scenario, the 5th IPCC
Report recently published. It also analyzed the period which might be subject
to the risk of flooding in downstream of Oedo Stream. As a result, it has
analyzed that there might be a risk of flooding when there were 80 years or
more rainfall events in 35 years that rainfall would have increased by 10%,
69 years that 100 years or more heavy rain and rainfall would have increased
by 20%, and 104 years that 100 years or more heavy rain and rainfall would
have increased by 20%. It is expected that this study results of rainfall
increasing trend caused by climate change will be helpful to minimize the

damage of floods which will secure the future of Jeju.
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3 F2AzZlelE fAged &FHE 2 FAHE YA AFA <
g F3h=d A8

(3) oIy A3t #e

dole A2 “flat"(ASCII, binary) #¥& AH&eted AgAZA 5 Stk A4S
2 48 do]El:= project, plan, geometry, steady flow, unsteady flow,
sediment HolElS EH FEZ flatd] AFA. &8 dlol8E ¥ ¥ binary
sl Agdd.

A

dole T+ dHolY interface® A AT AAAIE /Mdd Z2AEJ Y
FdE S dFHok gt T2 AEYo] YHHA AFHOE FE IS ¢E]
A3 interfaced] &3} o] X oAt} interfaces 7]1E Z2ZAE o3 Z =)

Eo} mdo] A} o]FoE FAAIL A& 7FE AL QT
(4) Graphics and Reporting

a2 sl A2R, 9d, g, 34, £ 29T, gL g 77 249
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& 4 v BE a99d 89 92 23dd duyn ZHERZ BuyAL
AEZ2ZAAY 2ZHEANESY 22 O 2ZEHojd 2d £ 3. EY
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Fig. O -5. Explanatory diagram of energy equations

WS, WS, 1 T3 FeelA e 59

Vo Vo T2 Sl N BEAHF G%/F Fraud)

an oyt T FRIN Y BE FEAS

of

g THNEE, b, YA EL FF
% 7t 77 Zol, S, FeA WE v FA
C:a¥ g 25 Shd 93 E4AF

-
it

=
pL

=
=

3



Ferol Aol BE #3

],

i

:TL

Llob C210b + Lch th + Lr‘ob Qrob

i

Qlob + Qch + Qrob

Z—’101)7 L(:h’ Lrob :

A
ol T
Jo
(- 2 x
g
bo g i
g A
Mo = Ho
o o o
4 T
3 8o
Ar _ﬂa o0 g
oF o <
g w W 4
._Wo_d SRR .ﬂ./” ~ W
o M n a= _/
it ©
4 3= "
o - =
w 1 o ™
g G AF
) o o
iy 7T
R gr T
o T
B op an_ wn
] s
ooy o gL
E.n__ o = =
e . ..
B " = <
e
S

3
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Oedo Stream

JEJU ISLAND

Fig. IM-1. Location of the Oedo stream



a9 A4S o8ty FEALS B35 O I M 8T 229 #
HEAGJAES Table M-14 Bojx vt FHAR FRZAGLE dA AF
3 uhel o] zbzh 44.64km’$} 20.56kmolH, B FFL 21TkmE ZALE QLT
#9499 FEE el 349 G998 2= AASsE 2 2 F48 45
o] AFAF] AXA HER HF TFFo| ZA wAs, FAAFT FEF
E F&Y JFHAIE FolA Ho HF FFFo] viwE AA LA "ot
T3 100 7HHEFE f99 FAdol AHFg 2HEA Hed, =M B¢
FAAF7E 010602 EAFHA7] o] F&FS] JAF4F] vy ¥& Aoz
He=E A
Table IM-1. Basin characteristics of Oedo stream
4 2 reas FEAR g3 a% FAAF
~ A(km?) L(Jkm) A/L(km) A/L?
9z 44.64 20.56 2.17 0.106

fo
1
R
Jo
18
fo
FM
r—lu:

A 23, T 200m W9 A9 19 AAS 10.86%
£ AA L i, 200m o] 400m PINHQl A2 10.14%, 400m ©]/ 600m W
l AYL 11.17%, 600m °]% 800m wlwk¢l A 9L 14.72%, 800m ©]& 1000m
H Rkl 92 18.37%, 1000m ©]/ 1200m w| Wkl X9 15.39%, 1200m °]%
1400m P REQ1 A 92 10.26%, 1400m ©]7d¢ A2 910%E AA st = A
o7 BAHAY(Table -2, Fig. MI-2).



Table IM-2. Altitude analysis of Oedo stream

% 31(m) F9A A (k) ] &(%) 2 1] &(%)

0 ~ 200 4.85 10.86 10.86
200 ~ 400 453 10.14 21.00
400 ~ 600 498 11.17 32.16
600 ~ 800 6.57 14.72 46.89
800 ~ 1000 8.20 18.37 65.25
1000 ~ 1200 6.87 15.39 80.64
1200 ~ 1400 4.58 10.26 90.90
1400 ~ 1600 3.17 7.10 98.00
1600 ~ 1800 0.89 2.00 100.0

15 Kilometers

Elevation of Oedo [m]
| |]0-200

| ]200-400

[ ]400-600

| 600-800

I 800 - 1000

I 1000 - 1200
I 1200 - 1400
I 1400 - 1600
I 1600 - 1800

Fig. M-2. Altitude analysis of Oedo stream



2.2 BAHEY

AN

o

A=H Fo AAMEA A3 10° PR A AA Y 61.19%F AR
SHal §lar, 10° o] 20° v HkQl X2 23.94% 01, 20° o]/ 30° wRkel A g
8.49%, 30° o]/ 40° m A A H-LE 4.39%, 40° ©]F X9 1.98%E XA|shaL
Ao Z BAEQU(Table MI-3).
A fF99 85.13%7F 20° H o=

P4 EAol IUE UYEHSS & F don, b shH " {9 &
IHez A FEFo Bl AAAJA +9 AA7}

m-3).

rr

> 30,
ofh _@4

>
)

Table II-3. Slope analysis of Oedo stream

BAH®) S8 3 (k) H] &(%) 2 1] 8(%)
0~ 10 27.32 61.19 61.19
10 ~ 20 10.69 23.94 85.14
20 ~ 30 3.79 8.49 93.63
30 ~ 40 1.96 439 98.02
40 ~ 50 0.74 1.67 99.69
50 ~ 60 0.11 0.25 99.93
60 ~ 70 0.02 0.05 99.99
70 ~ 80 0.01 0.01 100.0




Slope of Oedo [ ° ]

3 6 9 12 15 Kilometers

Fig. IM-3. Slope analysis of Oedo stream



2007 99 AFEE HBEF Uz A8 Be A9 2 AW Aas wAsc
W @A, Addez N HlE A Ao 52mmE

HE U WEAle 49 ARE o435t FERSFS HAE AIH(Table V-1)
g Aunw, Adsldo] 10008 MEE A3l 5o BAE,

JEERPTEET TR

Yoy

Table IV-1. Probable rainfall by duration when Typhoon "Nari” occurs(Lee,
2007)

A &N 3579

A7) 1A 85719 (mm)
60% 120% 1808 360& 7208 1440%
20 76.7 103.5 124.6 172.0 233.8 298.2
30 82.2 111.0 133.8 184.9 252.1 321.9
50 89.1 120.4 145.2 201.0 274.8 351.6
80 95.5 129.1 155.8 215.7 295.7 378.8
100 98.4 133.2 160.7 222.7 305.6 391.7
200 107.7 145.8 176.2 244.3 336.2 431.6
500 120.0 162.5 196.6 272.8 376.6 484.3
1000 129.3 175.1 212.0 294 .4 407.2 524.1

AFHS2

A= 7)o 70.5 115.0 153.0 288.0 410.5 421.0

AFEAA 20079 oL A F4 ABOR
A @A) Bl FARUARAY R 4LFFAFAY FAAE AANEE
s0doE AAST GAAT, BF el 9 we At AR ol F AR/NTL
100402 4% 2gste] 74 Friskn glu.

(o



A, AR FHFA JoA D F(2000)> #AHe] WFo] 2 R H

=
, AF71A3AA BS5sa Je AR FTAA BFA717F 10
d ek B AHE AR AF7EE B 44 1SR EAT, AAX

AF, 2ab)e] ASOS #AHm st 197149 AWS AEE AHSSFoH(Fig. IV-1). ‘Ef?},
SA ] g A&7 2 ALY ASARE R MRS 1A

HAos A AYA F9AEE FEHAG

N
r_‘ﬁ_l‘

AERENAE ¥ a
M 3306 - 300N | 126°0FE~126°S6'E || @ JJANEM (7) AWS 200
WRE
8 0l 5 Tokm, 2w 31k J[& IEHURZE < ojgsol
e ) PH2HY : 1,950m
o

Fig. IV-1. Rainfall observing point



o2 AlgHE 8714 EX P thsto

T(2011, = EwFHF)NA FHF ¥t Y= Gumbel FHE FEZEFLS
she] AHg ST

E Wi FA ol REHEW, W, FEVFEAEY FA
B AT 2ol #F A5 7|7l #FL AR a9 AV A o
o2 IR ¥E 2ok AR AFAE A& 7 de FEE K FESE
HNEHS A3
SGEEX U A¥E AL FEEXY FAE=FIdsd FEEES
olE2FH FE & vl 2 ARE WEIA HEdH, ofd g AN Hoe
2 X? AA, Kolmogorov-Smirnov(KS) A7, Cramer Von Mises(CVM) A,
Prob. Plot Corr. Coeff(PPCC) A& T 4719 W o= APttt

Z} Case?) WHIAEHR-HS AHASH, A A3FH FLAEE o83 Case
19] A 817 ~ 9360 mme] BE BEAMHJL, ¢S 10% F7FA1Z Case
29] 7% 899 ~ 10296 mm, AL 20% S7HAIZ Case 39 AF 979 ~
1122.8 mm, Z$-#FE& 30% S57FA1Z Case 49 A $-ol& 1060 ~ 12141 mm<]
HAAZ EAFA,

t}& Table V-2, 3, 4, 55 7} Cased WA EZTHFS AAs A3 Folth



Table IV-2. Areal rainfall quantiles in Case 1 (49 : mm)
A& THE)

. 60 120 180 240 | 300 | 360 | 720 | 1080 | 1440

10 81.7 | 133.9 | 173.6 | 214.6 | 249.1 | 285.5 | 430.2 | 488.7 | 527.5

20 92.4 | 153.3 | 200.1 | 248.4 | 289.6 | 332.8 | 506.6 | 577.3 | 624.0

30 98.5 | 164.5 | 215.3 | 268.1 | 312.7 | 359.8 | 550.4 | 628.4 | 679.7

50 106.2 | 178.6 | 234.3 | 292.4 | 341.7 | 394.0 | 605.4 | 692.1 | 748.5

80 113.3 | 191.3 | 251.8 | 314.7 | 368.2 | 425.0 | 655.7 | 750.9 | 812.2

100 116.6 | 197.4 | 260.0 | 325.2 | 380.7 | 439.7 | 679.7 | 778.1 | 842.6

200 127.0 | 216.2 | 285.5 | 357.9 | 419.8 | 485.3 | 753.2 | 864.3 | 936.0

Table IV-3. Areal rainfall quantiles in Case 2 (F9 : mm)
A& THE)

A2 60 120 180 240 300 360 720 | 1080 | 1440

10 89.9 | 147.21191.0| 236.0| 274.2 | 313.9 | 473.1 | 538.8 | 580.0

20 101.7 | 168.7 | 220.1 | 273.4 | 318.4 | 365.9 | 557.2 | 635.2 | 686.0

30 108.4 | 181.0 | 236.8 | 294.7 | 343.9 | 395.9 | 605.8 | 691.9 | 747.0

50 116.9 | 196.3 | 257.8 | 321.5 | 375.9 | 433.2 | 666.5 | 761.5 | 823.6

80 124.6 | 210.5 | 277.0 | 346.1 | 404.9 | 467.5 | 721.1 | 826.0 | 893.5

100 128.4 | 217.2 | 285.9 | 357.8 | 418.8 | 483.8 | 747.9 | 856.1 | 926.9

200 139.7 | 237.8 | 314.1 | 393.9 | 461.6 | 534.1 | 828.6 | 950.4 [1029.6

Table IV-4. Areal rainfall quantiles in Case 3 (49 : mm)
A& THE)

A1) 60 120 180 240 | 300 | 360 | 720 | 1080 | 1440

10 97.9 | 160.5 | 208.3 | 257.5| 298.8 | 342.3 | 516.0 | 586.2 | 632.6

20 110.9 | 183.9 | 240.1 | 298.1 | 347.2 | 399.3 | 608.1 | 693.3 | 747.9

30 118.2 | 197.4 | 258.3 | 321.4 | 375.1 | 431.8 | 660.8 | 754.1 | 814.6

50 12751 214.1 | 281.1 | 350.7 | 409.7 | 472.5 | 726.2 | 830.6 | 898.5

80 135.9 | 229.6 | 302.1 | 377.5 | 441.7 | 509.9 | 786.8 | 900.7 | 974.7

100 139.9 | 236.7 | 311.9 | 390.2 | 456.7 | 527.6 | 815.2 | 933.7 |1010.8

200 152.3 | 2569.3 | 342.6 | 429.3 | 503.5 | 582.6 | 903.7 |1036.7|1122.8




Table IV-5. Areal rainfall quantiles in Case 4 (49 : mm)

A EAZHE)
P 60 120 180 | 240 | 300 | 360 | 720 | 1080 | 1440
10 106.0 | 173.6 | 225.3 | 278.4 | 323.0 | 370.1 | 558.3 | 634.1 | 683.8
20 119.8 | 198.9 | 259.5 | 322.3 | 375.6 | 431.8 | 658.1 | 749.3 | 808.7
30 127.9 | 213.3 | 279.3 | 347.4 | 405.6 | 466.8 | 714.7 | 815.5 | 881.2
50 137.8 | 231.6 | 304.0 | 379.2 | 443.2 | 511.0 | 786.3 | 898.4 | 971.3
80 146.9 | 248.2 | 326.6 | 408.0 | 477.7 | 551.5 | 851.6 | 974.1 |1053.9
100 151.3 | 256.7 | 337.2 | 422.0 | 493.9 | 570.6 | 882.1 |1009.8]1093.2
200 164.7 | 280.4 | 370.5 | 464.3 | 544.5 | 630.1 | 978.4 |1121.4|1214.1

B Ao E AA #=2"H B AB(raw data)E 7)|E(Case 1)oB, ZF¢-%
< 10%4 30%7tA F7MA71HA 47FA] A $(Case 1 ~ )= T3t HHFTE

A2 AAEAT. o9 Zo] AAE 7 Cased WHFERTE 27 HES

Case 1(raw data)®] WAFEZF 10%, 20%, 30% S7HA1Z A3 e H

WIRHE, 1 Zol7} HA 042, Ho 0252 Z zo] glol ALY dA e

2 EAHJY. mebA Qe A AeFol FUHE o BAGERTEF 9A
S

it
o,
oo
o =
£t
foh
T
o
o
ot
o
£
ot
o
iin)
BT 1)
o 32
= £
=
‘
i)
D
~J
%
>,
o
o
o
o
©

~ 2241% F7HE A0E BAHEY oUW A JFULE A% B9 F

=
drte Aoz AT F Qi)

AAGEG ¢S A7) 9 #F o= Case & 100
o]tiFig. V-2, 3, 4, 5).

fo
Lot
(i
ol
—o
oft
o
ol
o
R
i)
o
tt
i
El
>'i



N oy \
\-\_/ O NELLLN |
\/ ) ) E 2, S
e J \ \,
/ .
e N
130000 14DICII| 15&000 160|000 1'-"0|000 1BDIDCHJ T&'IIJII 130|000 14DICII| 15&000 160|000 1'-"0|000 1BDIDCHJ T&'IIJII
60min 360min
50000 50000 'W
40000 40000
30000 30000

1 = 1 1 1 1 1 1 1 1 1 1 1 1 1
130000 140000 150000 160000 170000 180000 190000 130000 140000 150000 160000 170000 180000 190000

720min 1440min

Fig. IV-2. 100 years return period probability precipitation of Case 1
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I 1 1 1 1 1 1 1 1 1 1 1 1
130000 140000 150000 160000 170000 180000 190000 130000 140000 150000 160000 170000 180000 190000

60min 360min

1 1 1 1 1 1 1 1 1 1 1 1 1 1
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720min 1440min

Fig. IV-3. 100 years return period probability precipitation of Case 2
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Fig. IV-4. 100 years return period probability precipitation of Case 3
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Fig. IV-5. 100 years return period probability precipitation of Case 4
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AE BFSAREE o] &F Case 19 AAZTTHS A8 F

Fig. IV-60lA Holxx it} Huff 3EHYY ATDEIE 71 5% HEL
4525 ~ 93448 m’/s2 EAFQ oW, APz wE FFESFFe 1089 43
9 47834 m’/s, 208Y AL 58598 m’/s, 300Y AS 64764 mP/s, 50dd A
° 72504 mi/s, 803U A 79557 m'/s, 10089 A$ 829.13 m’/s, 2008
A9 934.48 mP/s2 DA F Y}
Table IV-6. Design flood estimation in Case 1
(&9 m*/s)
A &A1 7HE)
60 | 120 | 180 | 240 | 300 | 360 | 720 | 1080 | 1440
AE71HA
1048 45.25 (127.50(196.28|267.11|326.73|373.28|477.081459.49|416.81
204 60.45 [163.25(247.76|334.17(406.17|462.48|585.141559.80|504.71
304 69.71 [184.32|278.45|373.64(452.44|514.13|/646.92|617.25|/555.33
504d 81.94 1212.241317.061423.20|510.89(578.90|724.32|689.20|618.71
80 93.69 [238.01|353.17|469.201564.80|638.48(794.81|754.44675.89
1004 99.29 [250.26(370.77| 491.0 [590.57|666.74|828.39|785.63|703.48
200 117.51/289.31|424.80(559.81(671.13|755.84(933.94|883.06|788.47

Flood Discharge([ m'/s)
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Fig. IV-6. Design flood estimation in Case 1
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B$ARE 10% Z7HAR Case 29 AAZFHE A4F AFHE Table V-7
7} Fig. V-7 Bolx ok Huff 3299 AGEEE M 539 WEL
56.78 ~ 104022 m’/s2 EAEow, A@7|7te] wWE FFZFFL 1049
7% 538.10 m*/s, 204Q AL 65638 m’/s, 304U AL 72546 m’/s, 50dY
7% 81021 m’/s, 803 7% 88842 m’/s, 100dY 7% 92570 m’/s, 20014 Y
A9 104022 m’/s 7} AR =Y

Table IV-7. Design flood estimation in Case 2

(9] @ m’/s)

SAZHE)
60 120 | 180 | 240 | 300 360 720 1080 | 1440

A” 712
104 56.78 |151.61(229.98|309.49|375.05|426.58 | 537.24 | 514.66 | 465.71
204 74.721192.89|288.19|384.59(463.92| 525.52| 655.57 | 624.43 | 561.96
304 85.53 |217.03(322.01|428.13|515.68|583.10| 724.75 | 687.96 | 616.99
50d 99.81 |248.21|365.73|483.72|580.50| 654.62 | 809.65 | 766.85 | 686.66

804 113.23|277.13|406.28|534.84(640.30| 720.69 | 887.81 | 839.57 | 750.75

100 120.02|1291.42(425.44|559.39(669.09|752.36 | 925.41 | 874.0 | 780.81

200d 140.741335.48|486.05|635.39|757.49| 849.47|1039.61| 979.80 | 873.62

1300
1200
1100
1000
200
800
700
600
500
400 -
300 -
200
100 -

=104

o304

=304

~“5o

Flood Discharge([ m'/s)

g0

=100

2004

60 120 180 240 300 360 540 720 1080 1440

Duration time(min)

Fig. IV-7. Design flood estimation in Case 2



9 89496 m’/s, 803U A 981.32 m’/s, 1008Y A 1021.44 mP/s, 2003

A AS 114661 mP/s 7F AU}

Table IV-8. Design flood estimation in Case 3

(9] @ m’/s)

SAZHE)
60 120 | 180 | 240 | 300 360 720 1080 | 1440

A” 712
104 68.78 |176.98|263.94|352.23|424.42|480.41| 597.81 | 570.01 | 514.24
204 89.67 |222.65(328.83|434.92(522.08| 588.65| 727.34 | 690.21 | 619.89

304 102.04|250.26|366.99|483.52(579.08|651.93 | 802.02 | 758.58 | 679.15

504 118.40|284.66(415.21|544.48(650.02|729.76 | 893.59 | 843.93 | 754.99

804 133.68|317.83|460.16|601.11{716.28|803.05 | 980.21 | 923.75 | 824.54

100 141.11|333.32|481.51|627.76|747.07|836.80 [1019.95| 960.94 | 857.69

200d 164.751382.12(548.02|711.32|844.47|944.58|1146.49|1077.26| 959.0
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Fig. IV-8. Design flood estimation in Case 3



9 981.03 m’/s, 80U A 107259 m*/s, 1008 A% 111655 m?/s, 2003

A AL 125242 mP/s 7} AR F A}

Table IV-9. Design flood estimation in Case 4

(28] © m’/s)

S A7HE)
60 120 180 240 300 360 720 1080 1440
A&7
104 81.61 |202.33|298.58(394.77|473.05| 533.13 | 656.14 | 622.97 | 560.60
204 104.81(253.13|369.51|485.59|580.09| 651.74 | 797.26 | 753.21 | 674.53
304 119.12]283.40(411.38|538.19|641.71| 719.72 | 877.68 | 828.08 | 740.72
504 137.201322.12|464.03|604.70|719.13| 804.98 | 978.48 | 921.17 | 822.47
80y 154.33|358.04|513.36|666.17|790.80| 884.0 [1070.96]1006.46| 897.01
1004 162.80(376.85|536.23|695.33|824.79| 921.51 [1115.02|1047.28| 933.0
200 189.27]429.06(609.36|786.40(930.13|1037.76/1250.40({1171.77|1041.60
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% 700 ///m =t
g 600 %/% ——304
Pl T — e
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200 é//.V/ 2004
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100 -
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Fig. IV-9. Design flood estimation in Case 4
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[e]
=
S7H Aem FAHAL LA 10% F7HE A Hlwed 132 ~ 1548 %7t

off.
o
>
H

Case 15¥ 47} Z} Case ¥ HF B 7] HE Case 19 H
9 47834 ~ 93448 m’/s 2 EAH AT} Case 22 7% 53810 ~ 1040.22 m’/s
2 EMHon Case 2 FFFFY AA S7H&2 1132 ~ 1250 %= oF 1.32
~ 250 %7+ © F7tetgiTh Case 39 I FHF 59860 ~ 114661 m'/s = &
AHR3, AA F7HeS 1270 ~ 1514 %2 oF 270 ~ 514 %7} ¥ 718
th. Case 49 HAFHZFL 659.06 ~ 125242 m’/s 2 BEAHAT, AA T8
14.02 ~ 1778 %2 °F 402 ~ 7.78 %7 o F71% Ad3E Jelidd.

Table IV-107 Fig. V-102 AAu7I2AE 2 {FIZTEXFAY SolA
AANER AAFsn P& 1009 Wz HAAZTSFHEHS 7t Case HE B3 A
ojth. olx ZE HWE FItd, BAFY FUHEol ALFE HAA FHER Z
Case ¥ AAZTFHHY 23+ AXAGY, AA7|Zke] An N&EA7He] AFE
AA F7ted AASTHFY a7 EolEvde AL 9T 7 I Fig. V
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Table IV-10. Compare design flood of 100 years duration

100 W= 33 (m?/s)

AR | AZAE) | F5Fm'/s)
Case 2(10%) | Case 3(20%) | Case 4(30%)
120.02 141.11 162.80
60 99.29
(20.88% A) (42.12% A) (63.96% A)
291.42 333.32 376.85
120 250.26
(16.45% A) | (33.19% A) | (50.58% A)
425.44 481.51 536.23
180 370.77
(14.74% A) (29.87% A) (44.63% A)
559.39 627.76 695.33
240 491.0
(13.93% A) (27.85% A) (41.62% A)
_ 669.09 747.07 824.79
=H 300 590.57
(13.30% A) (26.50% A) (39.66% A)
752.36 836.80 921.51
360 666.74
(12.84% A) (25.51% A) (38.21% A)
925.41 1019.95 1115.02
720 828.39
(11.71% A) | (23.12% A) | (34.60% A)
874.0 960.94 1047.28
1080 785.63
(11.25% A) (22.31% A) (33.30% A)
780.81 857.69 933.0
1440 703.48
(10.99% A) (21.92% A) (32.63% A)
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Fig. IV-10. Comparison of flood discharges for a 100-year return period
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2014-03-24
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Fig. IV-13. Cross—section and flood discharge of Oedo stream, using
Relo:
Reach River Sta | Profile O Total | Min Ch EI[*/.S. Elev| Critw.S. [ E.G. Elew|[E.G. Slope| el Chnl | Flow &real Top ‘width| Froude # Chl
Irm3dsl_ | () ] ml | m) | mer) | (mesl | (m2) | ]|
FReach-1 | 201, &0 189,37 234.20 236.49 236.48 237.49 0.0132833 4.44 42.64 21.19 1.00
FReach-1 | 301 120 426.51 234.20 237.98 237.98 239.55 0.012497 5.55 7E.73 24.47 1.00
Feach- a0 120 BO4. 32 234 20 238 86 23886 240,75 0.012030 E.03 893931 2B 41 1.00
Feach- a0 240 Fe0.or 234 20 23963 23963 24177 0.011E59 E 48 12032 2810 1.00
Reach- 230 200 924.74 234.20 24021 24021 242,523 0.011423 B.75 137.06 29.50 1.00
Feach- 230 360 1038.25 234.20 240.632 24063 24307 0.011302 6.92 149.58 20.65 1.00
Feach- 30 720 1297139 234.20 241 .64 241.54 24423 0.0104639 73 181.91 33.46 0.98
Feach-1 201 1080 1z2e2.70 234 20 241 .41 241 .4 24408 00117110 724 1744 3283 1.00
Feach-1 201 1440 1153 52 234 20 241 .06 241 08 243 81 0011146 7.0 1E2.90 .84 1.00
FReach-1 | 200, &0 189.37 233.87 23617 23617 237.18 0014102 4.45 4252 2118 1.00
FReach-1 | 300. 120 426.51 233.87 237.68 23768 239.25 0012677 5.56 FE.70 24.29 1.00
Feach- 200, 120 BO4. 32 233.87 238 57 238657 24046 0012208 E.03 9924 2619 1.00
Feach- 200, 240 Fe0.or 23387 239.34 23934 241,49 0011882 E.43 12012 2783 1.00
Reach- 200. 200 924.74 233.87 239.92 239.92 242,260 0011708 6.78 13641 29.05 1.00
Feach- 200. 360 1038.25 233.87 240.332 240.33 242,80 0011588 6.97 142.50 29.92 1.00
Feach- 300, 720 1297139 233.87 24122 241.22 24399 0.011364 737 176.09 3.8z 1.00
Feach-1 200, 1080 1z2e2.70 233.87 24111 24111 24384 0011376 7.3z 17262 21.659 1.00
Feach-1 300, 1440 1153 52 23387 240.74 24074 243 35 0011527 77 1E0.29 3079 1.00
FReach-1 | 299, &0 189.37 232.65 235.24 235.34 236.41 0.0132867 4.59 41.29 19.29 1.00
Feach-1 | 239, 120 426.51 232.65 236.95 236.95 238.54 0.012503 5.59 TE.34 24.02 1.00
Feach- 299, 120 BO4. 32 232 B85 237 88 23788 239.76 0011382 E.05 99.832 2E.BS2 1.00
Feach- 299, 240 Fe0.or 232 B85 238 BB 238 EE 24076 0O.O011E53 E.42 121.54 28.92 1.00
Reach- 299, 200 924.74 232,65 239.22 239.23 241.50 0.011470 6.68 138,52 20.56 1.00
Feach- 299, 360 1038.25 232.65 239.64 239.64 24202 0011315 6.84 151.320 .73 1.00
Feach- 2399, 720 1297139 232.65 240.87 240.52 24318 0.009262 6.74 192,50 35.26 0.92
Feach-1 299, 1080 1z2e2.70 232 B85 240.54 24042 24302 0010271 E.98 12095 2431 097
Feach-1 299, 1440 1153 52 232 B85 240.06 24008 242 65 0011181 7.00 1E4.71 3292 1.00
FReach-1 | 298, &0 189.37 231.832 234.65 2324.65 235.76 0.014066 4.67 40.54 18.22 1.00
Feach-1 | 298, 120 426.51 231.83 236.32 236.32 238.00 0.012904 5.74 74.30 2211 1.00
Feach- 298 120 BO4. 32 231.83 23729 23729 239.27 0012426 E.23 96932 24 37 1.00
Feach- 298 240 Fe0.or 231.83 232811 22811 240,35 0012202 E.E3 11758 2B.2E 1.00
Reach- 298, 200 924.74 231.83 2328.72 232873 241.15  0.011951 6.89 1324.25 27.69 1.00
Feach- 298, 360 1038.25 231.832 23916 232916 241.71 0011821 7.07 146,48 28.70 1.00
Feach- 2398, 720 1297139 231.83 24010 24010 24292 0.011596 7.44 174.30 30.86 1.00
Feach-1 298 1080 1z2e2.70 231.83 239.98 239398 242 77 0011603 7338 17082 2060 1.00
Feach-1 298 1440 1153 52 231.83 239.60 23960 242 27 0011725 725 15914 29.70 1.00
Fig. IV-14. Simulation results of design flood discharges with the use of

HEC-RAS

— 51



2% FSARE o8 Case 19 AAFFNE 44 F AT Table V-113
Fig. V-15014 2ol Itk Huff 38919 AREEE 71 F599 WFL
067 ~ 518 m= WARHAoH, A@/ze] G2 FFFFAE 1089 FF
3.38m, 20dY A% 3.64m, 30dY A5 3.89Im, 50dY F§ 4
4.47m, 100d¥ A5 463m, 200d¥ AF 518m & FAHAT

Table IV-11. Design flood stage estimation in Case 1
(&9 : m)

60 120 | 180 | 240 | 300 | 360 | 720 | 1080 | 1440

10 0.67 | 1.28 | 1.72 | 2.13 | 2.44 | 2.67 | 3.16 | 3.08 | 2.88
204 0.80 | 1.52 | 2.02 | 2.48 | 2.83 | 3.10 | 3.64 | 3.53 | 3.29
30d 0.87 | 1.65 | 2.19 | 2.68 | 3.05 | 3.33 | 3.89 | 3.77 | 3.561
50 096 | 1.82 | 2.39 | 291 | 3.32 | 3.61 | 4.19 | 4.05 | 3.78
804 1.05 | 1.97 | 2.568 | 3.13 | 3.55 | 3.86 | 4.47 | 4.31 4.0
100 1.09 | 2.03 | 2.66 | 3.23 | 3.66 | 3.96 | 4.63 | 4.44 | 4.11
200 1.21 | 2.25 | 292 | 3.53 | 3.98 | 4.32 | 5.18 | 4.92 | 4.45

—1014

=204

——3p4

=504

Flood Discharge([m'/s)

—god

=100

20044

60 120 180 240 300 360 540 720 1080 1440

Duration time(min)

Fig. IV-15. Design flood stage estimation in Case 1



10% Z7MA7 Z$AEE o] &3 Case 29 HAAZTHE AAT Ax:s
Table IV-12¢} Fig. IV-16°14 Holx vt Huff 39 AZEEE 7 &5
Ao WEL 077 ~ 570 mZ AAHJoH, AA7| B2 AFEFAE 10
dY A4¢ 354m, 2039 A$ 392m, 3089 A 420m, 5089 A9 453m,
80 9 495m, 1008¥ A$ 514m, 20089 A$ 570m 2 EAH AT

Table IV-12. Design flood stage estimation in Case 2
(&9 :m)

60 120 | 180 | 240 | 300 | 360 | 720 | 1080 | 1440

10 077 | 1.44 | 1.92 | 235 | 2.68 | 293 | 3.43 | 3.34 | 3.11
204 091 | 1.70 | 2.24 | 2.73 | 3.10 | 3.38 | 3.92 | 3.80 | 3.54
30d 099 | 1.85 | 242 | 294 | 3.34 | 3.63 | 4.19 | 4.05 | 3.77
50 1.09 | 2.03 | 2.64 | 3.20 | 3.62 | 3.92 | 4.53 | 4.36 | 4.04
804 1.18 | 2.19 | 2.83 | 3.42 | 3.86 | 4.18 | 4.95 | 4.71 | 4.30
100 1.23 | 2.26 | 292 | 3.53 | 3.97 | 430 | 5.14 | 4.88 | 4.42
200 1.37 | 249 | 3.21 | 3.84 | 4.32 | 4.76 | 5.70 | 540 | 4.88
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Fig. IV-16. Design flood stage estimation in Case 2



20% F7HAZ A9ARE o] &F Case 39 AAZFAE AAHT ZIA=
Table IV-133} Fig. IV-179A4 ®olx 3. Huff 329 ANFEZE 7H &
e HE2 086 ~ 624 m=E AAHoH, A7t WE AFZFFAE 10
| A4 386m, 20849 AF 421m, 3049 A% 450m, 50dY A 4.98m

803 A$ 541m, 10089 A$ 561m, 20089 A$ 624m = EAHYTh

Table IV-13. Design flood stage estimation in Case 3

(&9 : m)

60 120 | 180 | 240 | 300 | 360 | 720 | 1080 | 1440

A7)
10 0.86 | 1.61 | 2.11 | 2.57 | 2.92 | 3.18 | 3.69 | 3.57 | 3.33
204 1.02 | 1.88 | 2.45 | 2.97 | 3.37 | 3.65 | 4.20 | 4.06 | 3.78
30d 1.11 | 2.03 | 2.64 | 3.20 | 3.61 | 3.91 | 4.50 | 4.33 | 4.01
50 1.22 | 2.23 | 2.88 | 3.47 | 3.90 | 4.21 | 4.98 | 4.73 | 4.31
804 1.32 | 240 | 3.09 | 3.70 | 4.16 | 4.50 | 5.41 | 5.13 | 4.61
100 1.37 | 2.48 | 3.19 | 3.81 | 4.28 | 4.66 | 5.60 | 5.31 | 4.80
200 1.53 | 2.72 | 3.48 | 4.14 | 473 | 5.23 | 6.24 | 589 | 5.30
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Fig. IV-17. Design flood stage estimation in Case 3



30% ZF7HNZ ZSARE o83 Case 49 AAZTFAE AAI AFde=
Table IV-14¢} Fig. V-18%4] Ro]x v}t Huff 3&9 ¢ AZEEE 717 &5
Ao WML 096 ~ 677 mZ AAHJoH, AA7| B2 AFEFAE 10
dd 4% 402m, 2089 7§ 449m, 3039 A$ 491m, 5049 A$ 541m
80 A% 587m, 1008d¥ A$ 6.09m, 20082 A$ 6.77m = EAHAT

Table IV-14. Design flood stage estimation in Case 4

(&9 : m)

60 120 | 180 | 240 | 300 | 360 | 720 | 1080 | 1440

10 096 | 1.76 | 2.30 | 2.78 | 3.14 | 3.42 | 3.92 | 3.79 | 3.53
204 1.12 | 2.05 | 266 | 3.21 | 3.62 | 3.91 | 448 | 4.31 | 3.99
30d 1.23 | 2.22 | 2.86 | 3.44 | 3.87 | 4.17 | 4.90 | 4.62 | 4.26
50 1.35 | 2.42 | 3.10 | 3.72 | 4.17 | 451 | 5.40 | 5.12 | 4.60
804 1.46 | 2.60 | 3.33 | 3.96 | 4.46 | 4.93 | 5.86 | 5.54 | 4.99
100 1.51 | 2.69 | 3.43 | 4.08 | 4.81 | 5.12 | 6.08 | 5.74 | 5.17
200 1.68 | 2.94 | 3.74 | 444 | 5.16 | 5.79 | 6.76 | 6.36 | 5.71

7

6 .

o \\( ——1014
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—*=304

3 —=s04
. / ——god
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1 / 20044
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Fig. IV-18. Design flood stage estimation in Case 4



7} Case ¥ AFEFAE A9ny, A4 #38 F$ARE @839 7|20
H3= Case 19 3% 338 ~ 518m 2 EAHAY. Case 1914 7S 10%
S7FNAA AT Case 29 F59E 354 ~ 570m 2 2AFHJ o A4 F
7HES 473 ~ 1102 %2 -527 ~ 1.02%7t TZ&Ach Case 194 Z¢3FS
20% S7YAAA AFAR T Case 39 59+ 386 ~ 624m & EAHUL, A
S7HEE 1420 ~ 21.17%=E -580 ~ 117%7} 333 A+FS 30%
ANAM AAAZ Case 49 EFUE 402 ~ 677m 2 EXHQ3, A4 F18&&
1893 ~ 3153% = -11.07 ~ 153%7} a4 ZH#E HeE AR (Table V-15,
Fig. IV-20).

X

olX
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Fig. IV-19. Cross-section of Woldae bridge over Oedo stream

AE spFFe AXNT dojue AYFFH= 55TmolH, A xolE FHF
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Table IV-15. Peak flood stages of each Case

(¢4$] :m)

4 & 717HA)

10 20 30 50 80 100 200

Case

Case 1 3.38 3.64 3.89 4.19 4.47 4.63 5.18
Case 2 3.54 3.92 4.20 4.53 4.95 5.14 5.70
Case 3 3.86 4.21 4.50 4.98 5.41 5.61 6.24
Case 4 4.02 4.49 4.91 5.41 5.87 6.09 6.77

Flood Stage (m)

—+—Casel

=#-Case 2

+~Case3

—=Cased

10 20

30

50
Period(Year)

200

Fig. IV-20. Peak flood stage according to return periods by case



IPCC(Intergovermental Panel on Climate Change : 7] & ®W3lo] g AX
A BuA B 7EHY EA w2d $euetd 99T VLR BEe 5
7V Ao 2 Aeta gt

IPCC 42+ H7tR A (20074 AH&€ 2474 FuiE Auele¢l ‘SRES
AlB’ A= AFAG A 2001~2010d Ale] 10847 B= ghol Hlste] 2011
~20400d 713telle AZFFOl oF 14%, 2041~2070 7]zl ok 9.7%, 2071~
2100 717HellE oF 6.8% 7 A F AoZ AFOIAA, 201DE T 4134
U dFsFol AARYH ASHer Frista e A¥FS Hole AF}e 1 E
23z EAHAE, o9 22 ZAHde ojdd A= U2 IPCC 5& H7MH 1A
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Table IV-16. Mean annual precipitation according to RCP 8.5 climate change

scenario in Jeju-si (%% © mm)

2000 | 2011 2021 2030 2041 2051 2061 2071 2081 2001

717k
] ~2010 | ~2020 | ~2030 | ~2040 | ~2050 | ~2060 | ~2070 | ~2080 | ~2090 | ~2100

2285.8 | 2427.6 | 2276.9 | 2472.1 | 2558.8 | 2368.4 | 2582.0 | 2538.5 | 2894.3

e | 21281

2330.1 2466.4 2671.6

a9 V-212 2000858 2100d 702 RCP 85 AVl oo w2 Z$-Fe W
S Yehd Ao 2, 20008& 7IEo R 109vtth 287%% F718 Aoz B F
Rt o] ZFE JHA L HBFAVE dSHEAE, FFo] 10% 57HCase 2) 3}
= 359 F 200d W= o]Fe FeAMGe] BT e, AFol 20% F7t
(Case 3) 3¢ 699 ¥ 1009 Wk o]ide] T Aol X
30% F7HCase 4) 3t&= 1049 $ol & 80d RIE o]t F5A

He) 940l AVlE Aoz BAHAY

o
ok
ol
o
o
o
of
9

_,_‘
o
s
i)
o,
ok
oxl
o

Precipitation(mm)

~usy

PEFELPFSEOPPPPPPPTPPPPISPIPEEPPEEIPLESELPPEEELEIFES

Date(Year)

Fig. IV-21. Changes in rainfall up to 2100 according to RCP 8.5 scenario
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30% S7HAZ 2] ZolE A¥rY, HA 042, A4 0252 & Ao/t gl
o Ao A AT FTUMEo] WAHSELS-HFY /e dXIE A

o2 E4HAH.

3 2 AFY Z Case 8 T5HE By S FAEE 83 Case 19 F
$ 4525 ~ 93448 m’/s o WAR MAHAUT, Z$E 10% F7HA12) Case 29
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