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[PCC 42pR314 (2007) = #H A17-e] 2wtsprh ibe] 247k wigol o3t 19149l A
2 2SS Wglen, A7 243tz Qlete] gl 715 Wal 9 wEe] M Aos yrtsial
AT}, Are] 2k ol el R g5 5730 dEs A eEN AT siere

58 sk AL APttt ey 715 jstel] ofgte] Al gzbA o7 sfjgo] o] A
Hake A7t et g2 o A7hA|=e Astd o g vig- ofl FAjoltt,

L 7 ]
6 Q}@K ///’/
& o
- IPCC 2007: @\?\ P
_ : X
5 for 1961-2003: @\\ , / /
° Data 1.8 mm/year o3y v, P
g 2} Models 1.2 mm/year A .
L
2 o ocmee T
(0]
—
©
(0]
»w 2+ i
00e®
Ti0e G2 )
4 Linear Trend 1993-2008: 3.2 mm/year
. JPCC TAR best estimate: 2.0 mm/year
1970 1975 1980 1985 1990 1995 2000 2005 2010
Year

A= Rahmstorf et al.(2007), Z4%- 5(2009)

-

515
o

I 22! 21, IPCC o=} a5 Ak

El

ol
e

H

(2% 2-1>& 19909028 2147) 2374 IPCC oS} BEAe] vl 29€ 1o
FI Qe AT BE A5Y BSAE ol A Bostel An RS vl 45sa
R & % ek, a7l Sl e dlZe] olelga Ao 715 wite] B
239492 B0 ANIT & 5 Qe B%ol A5H 4% thgel olslgAAEe] Haw
She Ao sl i Boke BEUAL ol A7 whg we Zlo YA glor, ojg

e et BahdAe sl Al tig &l e oldA e T3 8aold




H2Y s o5 o7 gk IPCC AR4(2007) o=

A s e e flste] Ui A9 AriH s Hsks F715oR Wrlehe
Zee wle Zasitta & 5 ot o7IAE IPCC AR4(2007) o3 slH A< 37}
Fste] o]Foizl 2009 ZASH 291 (200993 3¢) = 2010 IPCC sl Y=5(2010d
64 ZdlojAleh) o e FAOR srd s o RS AvlEtas gt

1 afieH o

S
o>
rOII
ot

£ S

AT dfgEe 204)7] FF Fit 1.7~1.9m/yre] A4S Jeiglon, e A A8
g2o| 71538 19934 o]Soll= YA ABel A9 3.0~34mn/yr, % #= 259 S 3.0mm
/yrE YRz o (29 2-2: Church, 2010).

100

Average 20" Century rate 1.7 — 1.9 mm yr’
so- Satellite rate since 1993 3.0 — 3.4 mm yr’ /
In situ rate since 1993 3.0mmyr-?

Sea level flat 1990-1993 — Mt Pinatubo?

(=]

&
S
=

In situ data )
Satellite data

=
=
=]

Y

Sea level rise [mm]
I3 I

200 f\-_M”-/

2385 1900 1950 2000
Year

A& Church(2010)

I T8 2-2, 20M7] 3¢t JiselE osfd o5

- o

(™ 2-2>04 1990378 1993 3714] “stelli= iyl shit Sso 2 Qlsto] A7 s



A%o] olol A ehe Ao FIE It (27 2D STV} WA 2047) Tk
B @A AT B o Aos

04~05m/y) & VERH, 7 7)ol we} ok Tzt 2 Aol 24 o), Ae] Lkl
sleel e 45 olo] whe

Wgel 3 % el S BA 52 Bl SEE A4S0, ol R SAE Btk

el g%, 57 Wek B R SN, E= 3 addE

Altimetry-derived global mean sea level
cm

—T T = — T
| Univ. Colorado ; Rate 3.36 mm/yr -
GSFC/NASA; Rate 3.25 mm/yr

. CLS-LEGOS, Rate 3.31 mm/yr

Uncertainty :0.4-0.5 mm/yr

TOPEX B - Feb 1999

Jason-1 - May 2002
[ Jason-2 - Oct 2008
|

[ Ao - L .
1995 . 2000 2005 2010
Topex/Poseidon Jason-1, Jason-2

Ak=: Church(2010)
1 T2 23 40 1T EXuatimety)ol] Qs SHE KT TR SH4D

A sjoke] Hgt ddste] AR4 o]F TReRR WS Abw o tigh o] o]FoiAaL Qitk
iz os XBTO 37 &% 9 Argo AKX Al ek w3, 53] 34 &&ol tigh +40]
HAsHoR o] Folxlon, I A3} s d&F A&HA T FE o] Tl el
AHLE 2-4, 27 2-5). oF 2L g 54 T00m7HA] o] AT s &) ANAES
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M2z sfl=H AL o3&k IPCC AR4(2007) 0|&

UeRa 9l (2™ 2-4>olli= AR40M 19700 2 1930 dth o] WF AdRo] AlA=

A&HR] 4 BEFE Felo] vl glom, (gl 2-5)+ 53] XBT A5 iAo = QI3

BE AmoM FEE A4S B BolFal itk ol E8F A% B2 1.2m/yre] s

A5 Yehge Ao Hrstar gitk(Lyman et al, 2010). ajeke] 2% 1) s}l
=

AT Ak 7 BF AR $E Fow weishA Qg A5l 2% Jpoltt

0-700m Heat Content Anomaly

[
>

o

0/700m Levitus et al. (2000, 2005) "
Levitus et al.

Ishii et al.
Domingues et al

3

o

=
SN e s e i e

QOcean Heat Caontent (10 HJ)
|
w o
T

N~
—  mean
— rgo only
—  Depth®

0/700 m Domingues et all. (2008)

=

0-700 m Heat Content Anomaly [10 2 joules]

10— Depth 2
I mp— Depth w/iSSH*
15 | | | | | | | | | L 1 10 1994 1996 1998 2000 2002 2004 2006 2008 2010
1950 1960 1970 1980 1990 2000 Time [years]
A= Levitus et al.(2000) AL&: Lyman et al.(2010)
I 32 24, 1970-19804CHO] B2 MSE I T2 25, XBT X2 TR0 off Tt

Ll X7 2cts 54

2005/2003 - 1989/1995 48 (colors) with mean 8 (black) [°C]

)

*Warming
+S. Ocean mid-depth#sw
*AABW +0.04°C over
+16-years
*Other oceans also show AABW warmlng L
*Putit all toaether . ..

A5 Gille(2010)
1 02 2-6, LIChAQ AZEO| 25 Ak(1989-20054)
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(I 2-6)2 1989d7E] 200597k HhA]
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1% 44 4000rm77H4))

O
L

(Antarctic Bottom Water: AABW) <]

ta ATH(Gille, 2010).

7}

1.13£0.09mm/yr<]

ok
o}

A= Gille(2010)

4000m77HX[2]

7. she 4

| =

o] ¢k 10%, %

o] oF 75%

w2

2 Azslol, §%)

A I8l

teos

L ek 574 H

o
&
S

Gl
A

AFA2E 3

o
R

3

By
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<
T

Foll APsal Sl Bre 574

S

= -
= A

o] ek 7%

w7

o)

lom, AT 2dshs 7|

al

e
il

= oS 7R IeH(IPCC, 2007).

ks

93]

s s A He
[PCC AR4e] €]

HE 0.49~0.74m
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H2At 55 AL 01 3135E IPCC AR4(2007) 0|2 o8

x3ele A9 os HuFglor, 2 A7 (Radic & Hock, 2010) 9l oJshd 1 4217} 0.6
m+0.072 AMFA FEHA. 22 3 Wate] s 7]o] e B35 Auo] Al 33
Ak 9 A gt gk ofsi £F 02 Qlate] BEAAe] o] & AoR ket
(I8 2-8)2 o] dA7Atel o3k §74 Wat 9 WR9| s 45 7]ofitS v Qi
[PCC AR4elIME 0.8mm/yre F7FEgout H o7 A3} oF 1.0m/yre] sl 458
dh= Zog HrEa Sl

(@)

o

Uncertalnty: 95% Confidence Interval < 2010, 95% Prediction Interval > 2010
® Data ends 2009 for Greenland and Antarctica, 2005 for GIC
o |
I
0.0 0.0
T 84
. R g ®
| W | E Glaciers/lce Caps
FIl T = .
05 * 3= — - 05 g o W. Antarctica
. & g S
: =
| -]
L ]
IPCC (2007}, Kaser et al. (2006); D | L z 8]
10— Oeriemanse(al (2007); tongues ‘_'D o
- 50 yr means L 3
Hack et al (2005); SMB modalled v/ =]
—@—- Cogley (2009) D+ G, updated F 2 g Greenland
[ ] Meber &1 1. {2007); SMB + dyn. E 9
15— 15 T T T T T T
1995 2000 2005 2010 2015 2020 2025

g

1850 —

g g erkinprges . i . i, vty of o
A= Pfeffer et al.(2010) A= Pfeffer et al.(2010)
1 02 28, 84 st 2 Weo 132 20, 4 s} 2 Weo
58 A Tlof a2 viske

WP} gick, TRIREsh BT Al SRslel i el e s Tomel s 4
!

A 2dstel] 7)91ete] o5 W] Ak FAlo] AL ws} dofu s
=



Aol ofgk Fedat A, At Fel FEle] frEel ste] AR AL Ao #Ee ofFaL

W el ik olFolXT Gl Ao Beldl glek We] wsks A 9% 4 Bolt
) Wi} 2ol Sl AR 4 Slk, ek BEAe) e 4 W Amelug AR
$E We] Walh BrRkel 715 v ol Aol el o7 Aol e vl o
S ES RS e

<
:

ol
ﬂF
poy
flo
2
o
K

Ao B AT TEAT B $FRE AT A= AP 24T F W
Fol mle} o] S-53fo] Ha) Tw] Wis} A2 olgate] el A WEE Fueke At
T Gk H2 G AT T Wge] TV golAm gl Aol HelElgior) (g 2-10:

Pritchard et al, 2009), H<+2] $8 24 YA (GRACE) S FalM= AR A3 747}
Buxa 9ek(Khan et al, 2010: Velicogna, 2009).

Total Melt Area (10° km?)

L e B e
1978 1983 1988 1993 1998 2003 2008
Year

The increasing trend in the
3 m=| area of malting bare
ICESat data: Hamish Pritchard, British Ant is at 13% per y ar

A8 Pritchard ef al.(2009); Church(2010) Zk8: Steffen(2010)
I 12! 2-10, /2 5147H2003-2007) 0 &1 2-11, X|ut 3047 J2I2kE M| sl x|efo|
J2IRE Mol S| Hs) $13}(1979-200914)

(a9 2-100& < 5WZH2003~2007d) 2bS= Wade] A WstE Hof a1 Qi
shel A et SAle] vt @AS] ek 9, S5 A2 WEEen] 1 44t )



H2At 55 AL 01 3135E IPCC AR4(2007) 0|2 o8

ol UFs & F Aok FFY AT FASN I s} dAfs] VR vt aRE=9)
A Y AL At oF 3017H1979~20093) Wk 65% S7FsEAeH( A7 oF 2%, 19
2-11). dA 2=-igk= 9 d=ro] el 2482 747} -230+33Gt/yr, -143+£73Gt/yr 24 o5
g e AT 4= 0.6mn/yr(1993~2009: 0.4mm/yr: 2003~200943: 0.6mn/yr) % 0.4mm
/yr(1993~20099: 0.3mm/yr: 2003~20093: 0.5mm/yr) el sjgsct(Khan et al, 2010).

100 . . -
= Sea level = uncertainty
= —-- Sea level (Sat-Alt):
E """" L — Sum of compnnsnts
H 80 /-
@ "actual” reservoir water [Thermal + G&IC + Greemand + Al TS) .“
¢ unciuning seepage) T
5 i
Eh "o 60t
Il Il L nominal reservoir water 4 _
‘:;oa 1920 140 1080 1080 2000 R Iul.dpa{\:y l’ I~ 20% -
vear ’ £
o & £
6000 = T ® = 40r
= _ g 9
é — 15g 5
% 5000 = § s : :
a - E [ 71 EESTRRI TN ST S A,/
5 4000 — .
£
g - = 10
= 3000 —
Q =l
g 2000 — - By
2 i nacesgsteiassend g
Z 000 — o L | = 20+
E n 3 Quadratlc coef‘f%meas) . 0.024
& 5 Quadratic coeff {comps) = 0.036
L1 () oF &=
2008 I J I L 1960 1970 1980 1990 zouo 2010
1900 1920 1840 1960 1980 2000 2007 Year
Vaar
A Chao et al(2008) A} Church(2010)
o =
I O8 212, 8X|9] = 0|8= I J2 2-13, s5m AL fEx

AT 2Bkl tEo] Qe & o8k AT s Wt S € & 3otk s

ol dFS v < Sle TR AR EE Askr ol | A, §A4 9 55 = ¢

Akre] 7% AR Rt FUoh fo] FHL o) FAR Slgbe] g A3 o)go.
2 A fEol frelnek =7 | 1 Qo] Askire HEH0w SR feue] swe
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H2R S8 AlS o1 #E: IPCC AR4(2007) O[3 o8

Simulated future SSH trends (mm/yr) from A1B and B1 108 ysprojsctionsidlcontiibution=

) ) %) of wind-f d SSH trends rel.
Wind stress (2001 — 2100) (multi-model ensemble) ioog)lzb\;/IIZeaol(re(i/ZI . e;t?rr;a?erse

for A1B and B1 (14 members).

40 16
30 — 12
20

B

60E QOE 120E 150E 180 150W 120W 90W 60W 10 E o 4
I 0
15N ; 15N o
e . LA e ] 0 > -10~ -
corss, o e —| _29— Median, -8
Pt o W >

E o
(R, L (L ST - 395%
L o

LR

155 )
. €) bl
308 Bl 308 ol

60E 90E 120E 150E 180 150W 120W 90W GOW 60E 90E 120E 150E 180 150W 120W 9OW 60W

A1 Timmermann et al.(2010)
I J2! 2-14, IPCC A1B & B1 A|L}2|20] oJ5t HIEH B840}

A% #581 wfol Ojls ] 5 2 Z
(29 2-14)% IPCC ALB 2 Bl Aluteleo] old uid wsp} Ao sl watol vxje

Z[:
AT BEAE FAFE S & ok Wb AT Aste] sfste] thrl-ao $5go]

Hske 2|9 sl Fa3k TS spA| Hrt. Wb olES A e aEste] A s

Pl B A B A e
REo Wl S sk AF A9 SiHel v 9F FA AFE(NY, s, AuE
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2007), 0.75~190m(Vermeer & Rahmstorf, 2009), 0.8~2.0m(Pfeffer et al, 2008), 0.8~
1.3m(Grinsted et al, 2009), 0.6~1.6m(Jevrejeva et al, 2010), ¥ 2-15).

200
180
160 +
140
5120
T 100
@
3 80
wl
m_
40|
20
0
P~ = o o
5 2
5 B 88 8 =&
g £t ® & T ®
g § z - & 3
- E 5 B g
m-g %_q}
or o P T
T = =
o o
@

A& Gregory(2010)
I j_E'-l 2- ‘]5 _7|,_E WEkSIPS| HI-I:H().” 9_|3|-

21M7] s d5 oISA|

olsh e BstHel BARolE BT A% Aol sl % Puts dletele] et

AbS] BAA ol & late] wig- Fasith o7IME A= AlE FACE sTH e

Al Bl 7]%gk oS Weks Avfstaat gt WA s

W (Jevrejeva et al, 2010) (o] #H2 A 9A JHE AlF8A] £3H)& o8t [PCC

ARel ofgt Ee] RS o]§sh= Wio] Atk A= g $AE ARt AT et d
Jooll tigh ARE F5staL o] A FaAleh A9 s Afole A s AEs

o AT A )5 me Agstel AEsha ek, oleldt Ao /1T wele ek WAz

A9 sie] A4S Frlstkar Jek(Lowe et al, 2010). F=e] 4% 214171 sid Auele
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HoAt a4 AL o1 §Ek IPCC AR4(2007) 0| 8

g % kel £42 Ftel 12~T6ene EESHAH O 2 ofF Aol A2H), A
ot e el v Fad Y B ol AEF AT B @ Ao e
S % st olgk =) shErolet. shrre 71Ee] ARE B8 QA o]
£ 100 A A1 29 PR £ okgste] el A% 717 254 A%)E TEskn
B e e Fupe] /P 2048 AT T8 Y 29 (12kn Fos @ =t )
e Bstel A s Ateles sk ek

oleid A5 Akele olslol ks o] ARk sl el BB, ke B,
171 dhe] S sk S mefstel 214171 WA Siee] 2m 4 PsHE mejshe

Ht+ Aue] e FAloll AAstar Qe o] Alue] Qo= sfdd i 2l 3 7FY 539 gk

\:1

ﬂF
ot
ok
b1

S8 Jink. o] WAl Alge EgdAol oste] 283 #-&(adaptive adaptation) #go 2
AgE sk 24 Aue|e 9 H++ Alue] Qo] we} 54 A Weks Hdaialtt. 8
HhA] weks oldfsle FAlFel AVl obF AAEA Fkown, over-adaptation %
under-adaptation® 2 ¢l v 8-S HA3)E17] sty o= 9@ BUE Yo &0 S
ataL ok

2. SE|Ltet 74

Okt

efuet 9 s Sol tisiM e s e A EAske ATt de] I EIL gl
HA S GFRARE(2009) & fe2uet gkl 29 B Amet $7] A4 W

(ICE-5G) ¢ GPSE ol85t #4417t 252 S48t 4 slsS A=sklom (& 2-1).
I A3E gokshd vt 2tk ICE-5G Rdls o] g3te] S-euete] $17] A7 W 2=
37N 2 ES4 Fet +1.2m/yr2 YERth 527 GPS #E54AE o g AHEst 73] 2|7
HE e 49 4nn/yrE JeERQITE A side] A9 B F)zko] 104 ool 207) B
= 1708 oz A% siHe] A8 242 sdtol slae Ak A3H(200837k419])



AA FBF A5d ASEe 22m/yrE VR, AEeEs A 11m/yr, Y8 3.2m/yr,
ol 22m/v1E ehllon], ARE F2e BT A9m/rel Be A58 Ukl o] 458
o A7} WEg 1aEhd 34m/yr2A A2 AT G 5H A Y AR 212 Uehlz

At

O

Ad) sieH

2 slrd 53 Azt AF &= FE

el =9 ¥eE (ASLR)
B Hxa (RSLR) RSLR

GPS GIA | RSLR+GPS | RSLR+GIA
D o | sy | s | oy | TCECW

(mm/yr)
oS 1.3 2.2 1.3 35 2.6 2.2
Ak 1.3 1.8 1.3 3.1 2.6 1.8
A3l EX 1.2 3.0 1.2 4.2 2.4 3.0
Eae 0.5 2.9 1.1 3.4 1.6 2.3
Hat 1.1 2,5 1.2 3.6 2.3 2.4
A 1.1 2.1 1.1 3.2 2.2 2.1
I 1.6 1.8 1.2 3.4 2.8 2.2
T 5% 1.6 1.9 1.2 3.5 2.8 2.3
7= 2.2 2.1 1.2 4.3 3.4 3.1
LA 2.3 2.0 1.2 4.3 3.5 3.1

Bt 1.83.2) | 2.0.1) | 1.2(1.1) | 3.7(5.3) | 2.9(4.3) 2.6(4.2)
Z71 1.9 2.4 1.1 4.3 3.0 3.2
A= AlF 6.0 1.9 1.0 7.9 7.0 6.9
— ANAE 5.8 2.5 1.0 8.3 6.8 7.3
e AR= 6.0 2.2 1.1 8.2 7.1 7.1
Bt 4.9 2.3 1.1 7.2 6.0 6.1
3 2.2 2.6 1.2 4.8 3.4 3.6
23 2.1 2.1 1.2 4.2 3.3 3.0
3l &z 2.4 1.7 1.3 4.1 3.7 2.8
LEC 2.2 4.0 1.1 6.2 3.3 5.1
7 2.2 2.6 1.2 4.8 3.4 3.6
AA BF 2.2 2.4 1.2 4.6 3.4 3.4

AR FPSPERAR2009)

@) () : A 2o T3 W A 4eE
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H2& S0 AS 01 38k IPCC AR4(2007) 01 o8

AAIEAZ 53 Syt FH drEe 253 52001, 2009), Kang et al.(2008),
THAGFZARL(2009) 5 A77F ek ol S AAES Frd dsES 4.02~540mm
/yr2 BA3lal 9low Altel AR #5713k wef 1 gho] Apolzp vha ok, 239 5
(2009)2 fEjvet 4 a9 sfd WskE 2k=sr] flste] A= 115°E~145°E, A%
32°N~50°N Al thgh e A=E AgE 23, f-evet s s Hd 4.0
mn/yr=2 A Gt 316mn/yr 2ok A Vet 2102 Bastdrk (2| 2-16). s sES

=3l 3.86mm/yr, A8 4.18mm/yr, B8l 4.66mm/yr= Haiete] AthFo g =4 Jehta ¢

N}

o

Sea Level Anomaly of Korean Waters (mm]
50 ——— — 7

Topex/Poseidon & Gason

Mean Trend: 4.02 mmiyr _
(12-mon smoothing)

0 50 100 150
1993 to 2008

Afg 239 £(2009)
I 12! 2-16, Topex/Poseidon & Jason MITH XZE 0|23

st 8 Sl A 22H1993-20084 A=)

=
oF o] AL erv} 2o A FALE A7 B Awr) 7 Jeh = A3 L2A)0.9]
JeFs Hh= U= g oA 9% oUA|(Eddy Energy)7} 24 VERHE3$ 5, 2002) ¢33
Y57 Aoz 7 el 548 vkgshs Zog 7 & ot 9o 2 sld

wsle} AT eusislel el JUUAE Aeh) Nelte 7] S Az AR Hla



- _
5 § %] 4 tide gauge data altimeter data
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1900 10810 1620 1930 1640 1850 1660 1070 1980 1680 2000 2010
AkZ: Yasuda & Sakurai(2006)

1 02 217, Y R shoio] 3| SRR WS

e} olsh e AT A WKL) ARE BEF ATEA 1 HEE AT 2y
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1. 0] =
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M= T o] T3 o] Fadel wet thew B oJ3] Sl n=r s e a9
(U.S. Climate Change Science Program: USCCSP)¢] 9lom o] Tz a3lo] Qgtog 7|5

W3}l oJ3f Sof ek £33 2 H7H(Synthesis & Assessment) 2HS A|&H o2 S5t
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™
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T
T

BUE = Bluff and Upland Erasion
‘OEIB = Overwash, Erosion, Island Breaching| -
2 = Indicates that the condition could be marginal
T = Thresheld Condition
L

. L
76 72"

el s 4 Atelos) e A
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A= USGS(http://woodshole.er.usgs.gov/project-pages/cvi)
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HaL, A7 7] s o] ZRESREE tiRRe] FAE 584 S A A=
5ol A= e Aolal, 71E AV} sl s S8 wRPhA] Seh, v E
Atel A4 A A= E4E Aotk &7 24 T8, 5 ddel e dsAtHEA
9%, 74 He, MaRzMe] 98 55 sk A9 AHA Tl st gt dsto]
SdE, 20050l 2T s2lAQl ThEelue BEE FF sjdolr] Hole A3t o] a3t
Areld dxs 9 ok

2.2 F

S 71F WSl 22A t&-5 913t SHIAE 2L e YRkEA] 715 Wk L ouA|
&3 (Department of Climate Change and Energy Efficiency)”7} Ag=e] 9t} oUA&
X = 715 Wl 7 g A 28 23ska 9lor 2007d A-E 715 W3l (Department
of Climate Change) oA EHl-7iA =R 715 W3l A-ea} ddd 2208 o7} 23 AAS
7ikske= National Climate Change Adaptation Frameworke} 7]¢ ¥s} 2§ A5E 245
+ National Climate Change Adaptation Research Facility (NCCARF) 2 +A%o] gt}
2 AFoie 55 715 wshielN Az sd 7t siokd ok H7H20099) A
A= A8
QT9] oF 85%7F AA et Aol AFBtaL Gl SFeME s e oR ko A
Well 5 st A|ehell S83F H3lE 71xg ZA0R oS3ttt WA aliQhe] ALs]- EA1A 2o
7o) we dlgd Nl Faeh dEste] 2140719 0.5me] $7¢ dlg gl ol FolAl=
735 A 10drket doful= ARiEe] 21006l thek 10dnit} dofd Zolaz, &x) 1001l
18] Wehk= A1 1del] eate]l 2 Zlolnt, 2 Aley 1 A|93, ofEdlo]=e} S5
At At wet =2 dlH s oMIEY] Nk S7PE ARl F ZoE oSS o}
1000 19 ofuh= AR 34 Se2Ql 913s 7ksl] 913k 7Ieo=, 7hol=eklE Alg
Skl o] &-drt.
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A& Australian Government Department of Climate Change(2009)
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sk aledell 2Hste] Al FE k= s o R vk AL sh= Alo] Fasitt. o]Ale]
St ol loid A dAA ol 715 wskel A A sfioke: off A7) s<t, M m
A e Stk o] A WA @AlS] Ik alh Wy ks FHoRE RjE w71 S50 EAlY] RS
dx38k7] Sl 71E AR A2 AEE FAA HristaL Sl ol Wrks 25 e
FHe A2 o RRY AT AF A A4S AlFsl=tl, o] FrlelM ARgE R
= Aoko] 9lrh. =, ‘bucket fill' FHo] WS Frlale d] ARRHYT) o] 7jEHo =

AT ERE ARk, Ao Eshd Zealsol i RS AR e 2 e,
100416l 191 lofl= olES] tigh gk S13 (23] shw gl tfel) & 57-o] ol

ARQoI 71 (CSIRO) & Z% 24 dloJelo] 71%x3te] Victoria, New South Wales
Tasmaniall thall H7F13laL, New South Wales, Victoria, Tasmaniacll thet H7p7} oh2
FHU TS SEA%] o MIERTE] Hgo] SRIEH. ol Rde| AV I HlE B}
AL, 242 AR B A9 veblth FAR], AR AR ARRlEE 7R S Rl
slsfe] el :=ZEeh. HL 6309 $ o] 71 FA 7Ee] FAARI W% Hfe] Llm s
5o RRE] QAL 157,000~247,600 Atele] A ziEel ek = vk 47 7ph K
g 3-5).
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Al5: Australian Government Department of Climate Change(2009)
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T Atk ole e FaAs Aktete] Uddss 53] akde] $1993] (Delta Committee) &
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A& Deltacommissie(2008)
1 03 36, Ygzlc 20| 1Ty 21

Delta $1918)= 715 #stel] Mgt =712 9I3h HaL ARES oldsr] 9f3) Delta 221385
RhEglen, o] ZRale A, FAA, PgHos MR Delta Wol Eeter}. tlEo]
o5 dare] A 71He Aotk vidd=E o theh =S TlEslsof gt divkshd
A, T Hoof dAl 7IExAt oty S5EA et el @A) 7IE HEolA 3l
A71=ofof ah, 715 wEA] Wkl 9l sfrde ot dlSEHY ARt wEA s
atol, &) 2ol Slotd TS SRl wshr} aldEnt. vide=olx BAA, Ak, aea



A (E24]) o AAlE wie- 23 og7s] AR Qlek. A W] sijke =7t HA ol i3]
AV s FQl Aag 7P Delta 91931 2100068704 0.65~1.3m, 22009714
2~4me] 297 s o] aejElofo ditkal AR W) ol A W) Exe ¥t
3 glomn, o]59 #e FHile Aty FHYd 7|xE HEA e RS gt
o it wslE 24 sfelo® 2lsiA Rhine(2H2)) 3 Meuse(®=) o] tiet ol 4&2
A28 Aolal, AL 75 T8 Aot gk 2100:d¢] Rhineet Meuse] i (design)
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BEHY, T g A2 WS Wesrh 20503704 Delta Z2139] o]de 7t 12
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Indicatie extra annual costs Period Average
[billions of euros] 2010-2050 2050-2100 2010-2100
Deltaprogramme 1.2 to 1.6 0.9 to 1.5 1.0 to 1.5
Deltaprogramme, with
additional coastal space for 13 o0 1.9 1.2 to 1.8 1.2 to 1.8
other functions

A& Deltacommissie(2008)

A}&: Deltacommissie(2008)
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d o]fol= o5 7IES F7IH R AES shaL Qltk. AL AR 2'ellA] AR 2lEA] A
Ag2 A B AR F BA AAo] o] FoA RS s, HE-2 AAl Y vl HE-&
33 EBtER Bt Qitk. olE Mg Q9A Fi 4 (PPP)# fAksHAl oAbz}
opd ARSI o]l Z7slA] olof gt s A o A|e] k(AL AR 3) ¥ Hske]
7ol aRl) il 8 % wele] sk o5 Aol B shal Qirk. ThEo] o3t EAE
& 258 el AT Ads WAlskaL slor ARe dd AR AlE, Ve 24 # 5
4B Fof dgS HIES sl gtk A9 UL AR A 54 we} th27 o]
A=, Qo] Aol AR t2A Harstal glovt 7EA o= siote] 7led 25T
7=k (Build with nature)& #ataL ek 78 Fag He2ke Jwl(Beach Nourishment) &
o ke Hoskar sioke] AEld Vleg FHdthe AR ofe vdH=9] o &
B35 A dAjstar Qlek, olgh W ek gAY e 7E 43S ko] S5k

715 W3} Althol] 83tk Al F2 &

AN

o

Results second safety assessment
primary flood defences, 1 January 2006
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Slope failure caused by quick
reduction of matric potential

Drainage

Shrinkage of volume
of embankment

|
Increase of clearance of
embankment height

Low water retentivity
]

Prevention of
water migration

Relatively high
water retentivity
Il
<

Vulnerability of river

embankment in this
area is relatively low

Y Low water retentivity
Quick reduction of matric
potential

Large shrinkage of volume

Comprehensive
countermeasures for

ll’_} drainage, water migration

prevention, and increase of
bank height

Strength decreasing
Compressibility increasing
Hydraulic conductivity increasing

Seepage failure
Overflow failure

Hydraulic
conductivity
decreasing

4

Damage by residual
water pressure

( Strength decreasing

or

Compressibility increasing
Hydraulic conductivity increasing C,‘b failure

Some

patterns

Hydraulic conductivity decreasing

215 Komine(2007a, b)
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Chugoku, Shikoku, Kyushu A9, Zgjal d&o] g
A9E gz o stk 3-10). AP AL 5o diet B AP tigh Axe}
T 2ES o] g3te] sfarrel Walel Yul(overtopping), WHo 2] Wa AXRS 7to g
d&sta, 1 Az W HFo] 53] w2 AHo 2y uksE sleh A HH ol mige]
olFolzl &9 3THl F8 W Uel BAE olF= FA A9eR et
=3 Aol sl g4 Wy Y9 A9 AL 200010 20,000haclA 2030 29,000ha,
!

ool ols) Jae B A= Az 209, 520k,

_

21009 58,000ha7bA] F7Fet Aol o 9
137974 37K el ofF W Aele] BAA vslele (g 3-11)3) 2ok

=g

ERE paE KR
2 [SEEERlem & BELH200m 2 [~ @@ELRoom & BELFZ00m X [ BEERem = BELEm
18 M-ag@EER40cm -0 FELR60cm 18 s EELER40om -0~ FELR60om 18 H-a-g@ELR40m -0~ HFELH60cm
16 ~-BE EH80cm -o-FE FF100cm 16 o= B E F80cm o= EE EF100cm 16 o= B EE F80cm o= EE £ F100cm
—~ 14 ~ 14 14
Ei2 T2 / T2
g g g
%10 %wo 7 yad %10 <
] o8 = 8
. ® . A ® . /
4 Wi 4 - ' 1A
) o ) A ) ,E( //’
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fo1)  [Fo4) o7 [rol 13 (16 fo1d fFoal [Fo7l [10) [13] [16) fo1] [o4l [o7l [10] hu [rweﬂ

A5 Suzuki(2009)

I 08 311 i+ &5 3 EE 2 Hel0.1-1.6800f ME ZHE &4

R I SEn S A AR FSA7IL AR BAHe ) st

o thet ¢37= Tsurumi®t Tama 7+ Atold 9= Kawasakie}

Aol thal] A1 38 A1 A vjolefHo]~F o] §ate] =Sl T et o
715 W3t S Ftele sior A YGollM Ak Ao f3laH (finite element
method) ¥} 3 2-D unconfined groundwater(£3]¢} 2|&) flow analysisE ©]-&3}e]



. 28 PL value
u% "\ l:l 0
< Tama river ] 0<p =5
I s<nasn
Bl 5<PLS25

5 <P

A= Murakami et al.(2005)
132312 548 AT 29 WSS Dofe ol

sl X|&=(2081-21001)

27 2dskE Q1gh 30cm, 65cm, 100cme] s Aol ofsf &AE Ref gkl THxE
715k Abdlzh ek, ofagn)-8H (travel cost method: TCM)-& o]-&3ke] mef sfiete] dl=alo)
o]A4 7112 &A=, ol E(prefecture) o] &) sl 5o <13k 2 et
EAE WA SJEte] S4 g 2E 7S o a7 skl Arte] V)R B9 Ak
Saix SA=EAE. 2 A 2y sk 13] W] 7R 2179002, dE AAd i
92249 <l/yearell G3lct, o] 7IAIE RF 4%2] AlBA &S HE3te] AR 7IX = Fgks)
W A=l B slieke] glazolo]dd 7hAlE 2,304.64qllo] k. A& 7k ol ek 2
siete] Ao AAA 7Hx= 7hrtet & (Kanagawa) o] 9.641 214/ year (84 71x]:24041 <) l)
o= 7P =1, tgog Yrlel d(Niigata) 8.74el/yvear(217.4490), 27t &
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(Okinawa) 787412J6l/vear(196.74101e]) <02 Vb, o= wa) sjste] eitt o} o}
Ak 3-13). Qolx] wef sfere] 5 W] 191kidl ol ¥, WS WA me)
sicke] al=elolol ) Al 120589/mele), o] 53k sl ko] 71 w9 9 g,
S Al we sloke] dazielolial 27 W oheh Al 74 22, A% Tkl 71
o1g 7H 5L B $FA 7ML Grhslolek wi

Hokkaido |
Aomori [Tm
Iwate [m
Miyagi [Fm
Akita [=m
Yamagata
Fukushima [m
Ibaraki Te==r]
Tochigi
Gunma
Saitama
Chiba
Tokyo
Kanagawa
Niigata
Toyama
Ishikawa
Fukui
Yamanashi
Nagano
Gifu
Shizuoka
Aichi

Mie

Shiga
Kyoto [
Osaka
Hyogo
Nara
Wakayama ]
Tottori
Shimane
Okayama
Hiroshima
Yamaguchi
Tokushima
Kagawa
Ehime
Kochi
Fukuoka
Saga
Nagasaki
Kumamoto
Oita
Miyazaki
Kagoshima
Okinawa 2 3 EeE

[ Sea-level rise 0-30 cm

[ Sea-level rise 30-65 cm

Sea-level rise 65-100 cm

DU L L)

0 2,000 4000 6000 8000 10000 12000

Recreational value (million yen/year)

A}8: Ohno er al.(2009)
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AFE B(2005) 2 k= Tl ole) S wE 5
Aot B ool whw, ojge] Hit sl AE] wste] 1 WA AFel sk
S71¢gel ols) oF 85cnoled, A2 See] Mol nhe s We] P oF 4~8em Jlofshar
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233 5(2006) 2SIk Hajo] wA¥eh= FAE A A4S AuiHgk=, Aok ARl
o2 SEE Y g0l FAEA Xl gFe] o] WA A g A ==,
AH == AN o] wAYET

ke 5(2006)2 77IRE 9 Slieh sE=e] olddlElrES AllE el A4S A8t
St oldeistrgde] B Bl APge] o] AsAl doual QlaL, F2 T el
A EA AFE A A AR 999 Aoz ARkl

235 5(2002)& s ol whe feluEte] Hr ks HAS sl s

A2=(sea-level rise), 22 (tide), L (storm surge) o] T+ = 147] A28 2Adshe]



34 e [PCC 32k A (TAR) oA AA8= 0.3m(low scenario), 0.5m(medium
scenario), 1.0m(high scenario) 2} A|9& HAx=E 1183+ 1.5m(regional high scenario) 2]
T YA AR E arefellar, A el dsirte fefustld #35d 24 AR (FHsdERA
9, 2002) & olg3te] 2bdatsitt. sdae 7] LS Bl Alse) £F s 2P AEAS
o] &34, sHkwe] ¢ A= 2 LandScan 2000 AEE o] 83ttt A7 2ytsld =
sl e 24 3 el osl FIS e A9 AL sl "3l Aue|edR
AR sl ofgfloll F<1 Aol Zgr = RigkE Zlofgks 7Hg sholl AEEAL 7 Aol
A W HEe R o ks WAE vEhiE, ol A o] A AF ek

ANBA, B AT Sl sl T BaE Hoky BAL Ade dpea o

Lo

747(2009) of “-eldet 715 wske] BAgrE 4 (1) e s s Alde] e
=

A A% Fe MRS 243 5(2002)9] e} ulasheir,

0.1m A= Al T8 HA (ki)
4 g AL 9 S10 S11
Z33% 5, 2002 600.979 984.304 189.518
3AE 2009 854,158

A7F(2009) o] Aolld= el o7 Fedt HF Hde LefekAl s 239 &
(2002) 9] AF-ellxl= slFHe] Im A Al 249 128 o) oF 600.97%mr, =43 3
Aol 2ed ) oF 984.304k, F QRS TEfdlA 1 s st nejd A

°F 189.518km7} AR=H A=, FT-(2009) o] StellA= 1m 35 Al Zl HAo] 854,158k
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F5ol ofehgo] glol, ©R7F Mg o e oPgel SAETY 24S Bof felow
BE BRI 2 AANG] nEghe ARe] 8 Bag 29 A A7 A9
Vg ke Bz 29 95 ARE o|§tel YPY BY P9 2918 H5aol
wgsent el R 291 g Qe W SrEe 71FoR AYE AFE) FuM
o] gho] A THE BAAIo] hetl, ol Sl BAE 29 ol Qvte] W shevst

AT Aol Pt el AT olgstel ARHS ANt

I I 34, IPCC SRES AlL|2|28 ZTZHH &l MA
Sea Level Rise Scenario Tidal area(ha) Variation(ha)
20cm 415,13 V¥ 67.96
30cm 398.05 WV 85.04
40cm 380.46 V 102.63
50cm 362.34 W 120.75
60cm 343,70 WV 139.39

A AP EE(2010)

M

M Avtol] w2, s15Ho] 20em 353 oF 68had] 7H A7 A5E A, 30em Ab5EE
85ha, 40cn7} *3531e 103ha, 50cm 735 A1 121ha, 60cm 7% A1 139hae] H9A7} H5E|9lck

SHe 3] GRS 71 0 W Ae HekE i e 7P vhe Aol Sl

4

| e vk Aol ulsh FrhHoE 1A I} sk A} ghely) wkel
Ao Uelith 4% $(2010)9) ATelaE SN B3t 94 WA ARE olgale]

23 DEME 298 |, A} ehikel 224 Aol A A8 7AKE sfele] DEMS

it}
2
N
rlr
ju)
i

N
=
i,
N
=
-
&5
<
o
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FES] AT AR AT =S TEIE 5 A3 akk G4 2Alo] g Fae
ZA5a QUH(aakARE, 2002, 2003, 2004). FEF(2008) M= ek AEE AME QI3
HA} o Aze] AR HT Bajoke] AF Ugehs o] g uohEs|radel

o] 7
o ook FxBol o3 A} ol AwoR, WY FHowE v} A% HA=R Y4z

<

o] et =) sleke] Aeje} STE el ATH(2005) dME 2
b e sicke] wAlE sk A, Hd o8, A4 A B AE 2 09§ T Hokm
vhro] ekl Zhzke) g eke delgalE A Aletait. 5, e sioke] FEEl
BeIE el B2 Ao el Fe] ARt opet aijh A, S RS AeAeh
T4, B 5 AT ol gAY MEES Fole AY £ 89 JNge =ik 1ed
we] ete] Agste], o SFiMe e siel RuEl Astsh A5k 24, ok A4 B
#els A A sk, 2 ol8oll thet 8- ek vk, AR B B HEE 4fF 2Alke
Bz 3s) £ 25 9 94 dele] AKsh S A=Al Bkt thio] ARl 2Ap}
ool AoF P& AN

A A, el Tl iek x| ool ol sk 8l Ygd st o] Widkele] w2 ol

s Mo QY B A Slah Ao WAy wek, 7132009 oM ol st

o)

J
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AMafetelr o] o wt A Al ASRE 71 Abwst sherd AlRe] 4 Aol k=
A SR ol FFEE St el Yelus HarsAd 71 wiAlel ols) el
sk 719kl of3t Aolan, Msijte] o) sk FE F2 A el LAF A7Iske]
ol st FAEo] Uelsth. 47190 Malde Satshax Sl thr] ezt LMeA th7 1Y
Azoh 7] F8at s dell Fuks A7, ofAe] szl mEEky o) vEow
W 5, o e T ddo] s FolatA eS¢ 3Tk
SHEAAT2(2008) = HIstE= B, &7 & A dshE Azdetr] fls) A

DB 9 341 A28l 2sh] b o Sglol] st s v, A Bl e 47 A9l
8 7V AR TE9 o A28e 714 41 DB, As) AR DB @ 19519
e BE ol AnE she s T3 BE AR DBe Wileld 3 1% AR % HE
o el AM, A A T A% 5 viEo s WS BEol sl & AdelAel
A1 Qe Al A fA B FEE Azl Aesid] S HE o) H2g el
Ao 9194 24 ANE wEY 5 AwE sjol vlolE] Fluke] A7 Al Bl @ el

A AYs ExE gt

gkl okl (2009) & 713 wsks Qlgk sl g, 22, HE, AT 2%, sdd
Ze AR RRE oot A9 2K A BE-S BEsla, ws) W 5 olE ExpHo]a AAF
o7 B3 & 9l ok glde|dx(resilience) 7dske] oM AAEHLE el
Aol B i Asel A el AVdEe] dedt 75 913 Ao} 7|k Shage
Tk opg} BFE 913k AlslA oS YAlF o SRk A7 ¥l 2o, <ok A

A 715 Hste] g3t vsiE Haske ¢ e kA wke s gde]ds Aste] deide
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Qe shanko] BT AlelE Bato] A Ag SN FF o Ao B el WA
A Stelaol & ARFEE EESIT B AR bk ofF WA 24 Ale Aot
QU3 TG e A AR VIAZ B W AAAAo| H8% WAHoE BT
A2 BpiET BhE i B B shrked] Y 9 (34%) F 1250
As}, 8550] Hh, 1450] 5wk a2 dglont, ol AR 20039 112614 20049
B oF 13001908 Tlste] skanke BT ARIQl 'SkankS ol T 2 Al S Al

31, AR i8] Age] Skt AR tha] TS U2 2heS Astel 71 Al
275 9 71 vheol] 74 O oF dom FHste] ehst Ao BxiE A,
T3S YW Fhe FUSHA R AetAle GFS SFHAN A Felolt #Ye)

=S et T B T eR 24 kvt olF ©A 24 ARleld= Al
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W F e Ao BUF Baow BrEE J1E WAL Gvlskn A1e Al 28] 93
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B Aol S5 % L oIk slElol TiE ke BAYTR/ I ALgste 2medat
ooz G} RS AHgstel ok Wkl QYRS ATSHA Sk WA TS
Ftol Wigho] gl oK A9S sholska Aol el AR 23 e
el Alele), ~Telde Slaiel vRARZATN e ok ASE B83)el £
HAUE o) & o Fekor, oS A4t 21009 715 sk o} wstehen]
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WA A4 5 A2 SeelE f68 B2 WAtk & 4 Atk

%S
Ao ATt At Aje] 153

S g0l ThE ook W B7Re Al A o)
Beste] 7 sz V1ol oz W 2 Ay 9ol gk A, A8 AAA el
gl Hash thEAel Ao, 715 vislel B euity) FAleh Betste] 74 FeRE AF (T

$) T2 aEste] W A9E AAstarzt sioih. & Aol v Aol T Hokd
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Argsglont 24 A9le) Whols AR Fois- /b Aot Bash dpbgel BAls
FAol AT ek AP Bk A% A 9% A9 A8 AR(AFA: Y, B B
Bed): S, 24, S5 %) S5 vIES SPelt ek B dRE /15 wae o

LS
AR Fod AwE AV R Hrlske A (S
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o
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1. 7S g7t X+

7t Bt e

S8 Eoklld H 7HE T83 24l T s viEle] s g = I sijkk

o] EelA vhe-& Akl FoMdS Wrehe Aol ShA, s Aol mhe Iek A9
Bl sl digh FoHd ke okt At d-Ee] Q7] whitell ofgle Aot

USGS(U.S. Geological Survey)+= wl=<] It Aol thafA] 3] T<eh w57 WHS
ARgste] s el whE ARt 80 A HoRdE ek itk

&ol ek A52(CVI: Coastal Vulnerability Index) = 85 Ao 2 918t B4 W3}
7F S whet UERd Ths el dhaid AdiE]l e 9E AkEdit) FHRd Rl AY
(geomorphology ), 3¢t ZAH coastal slope), A2l a4 A& (relative sea-level rise
rate), 31¢H #1218 (shoreline erosion rate), 1+ ZxF(mean tidal range), H# 3F1(mean
wave hight) & 88 F+ Q= & 67] A7 23, o5 W9 A<l 7]of=e}

Aol 245 =



So OiRT Yool OE HPY BM ¥ maHY U BA A I Ao EY FOL ¥ S $Y

CVI = V (arbrcrdrexf) /6

- a = geomorphology

*b = coastal slope

- ¢ = relative sea-level rise rate

- d = shoreline erosion/accretion rate

* e = mean tide range

- f = mean wave height

77° 30" 75°

~—

LR

4
South Carolina_, > *
GWV

EXPLANATION

RISK RANKING
—Low
s Moderate
— High
— Very High

Cape Canaveral

COASTAL VULNERABILITY INDEX

200 100 0 200km

ALZ: Thieler and Hammar-Klose(2000)

1 02 41, 0] S8 eto] #efy X|CV))

(I 4-De VT B A% oz v

Relative Coastal
Vulnerability

1 = Geomorphology

2 = Shoreline Change

3 = Coastal Slope

4 = Relative Sea-Level Rise
5 = Significant Wave Height
6 = Tidal Range

800 15 3

Vulnerability Ranking

N Bl vERY HIGH

[ HieH
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A&: Thieler et al.(2004)
I 22! 4-2, OfME|ID o
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Hl4ZH oloted ezt TIL Al 917 o8

AR HARE A=g R Zloltt, wl= T ok A e AFH o g At AL,
E2 gk, 92 Fok AAL Sl e 22 9 HjES Ad Bx%(barrier island) 914
Feopdol A vEhtaL W= et APt Zhuke sl =2 Ak s o] v
PH HlES 71 st Alde 7 vk HoRds vhERIth ek HoRd ARR(CVD) ol AR8-E
7 ARz s e o2 1 sijte] EelA Wt tigh ]owo] A HR(FaE)E
ko2 gk ARl HFe] Fojdnh 7 xEe 5L v 2

I E 41, olok 2o RIHOV) ool 22

Ranking of coastal vulnerability index
Very low Low Moderate High Very high
VARIABLE 1 2 3 4 5
Rocky, cliffed Medi liffs L iff:
OCKY, Al cdium Cis OW.Cl s. Cobble beaches  Barrier beaches
coasts Indented Glacial drift
) ) Estuary Sand Beaches
Fjords coasts Alluvial
] ] Lagoon Salt marsh
Fiards plains
Geomorphology Mud flats
Deltas
Mangrove
Coral reefs
Coastal Slope (%) = ).2 2-.07 .07-.04 04 -.025 (.025
Relative sea-level
e ST 8 18-25 25-295  295-316 }3.16
change (mm/yr)
Shoreline
. . 2.0 -1.0-+1.0 (-2.0
erosion/accretion . 1.0-2.0 -1.1--2.0 .
Accretion Stable Erosion
(m/yr)
Mean tide rz
can Hee Tnge e o 4.1-6,0 2.0-4.0 1.0-1.9 (1.0
(m)
Mean wave
nWRE (s 55- .85 85-105  1.05-125 Y1.25
height (m)

A=: USGS(http://pubs.usgs.gov/of/1999/0f99-593/pages/cvi.html)

A 219 (geomorphology) 1Ak= 2471 o Felo] Aq e dhzQl Hawg xdsia

glzwl, USGSE Ad=st USGS 1:250,000 %3e] Admold 1 ghe Fahgich. sjehd



22153} ¥2E(shoreline erosion rate/accretion rate)& dieb 2] AR A|xE]
(CEIS:Coastal Erosion Information System) A 2tud 4= 9la1, o] d745(May and
others, 1983, Dolan and others, 1985) o]l 2J3}] 2}d=lo] Skt CEISol= thx%F(Atlantic),
A ZTH Gulf of Mexico), BlH%(Pacific) ¥ QthE AeH(Great Lakes coasts)¥ F2 7,
aholl gk sk W3} vlofel7E 23kEo] =, of Hlo[HEL V1€ 21l A SijkA
W3} A, ofelzAl B AR A T TR S ERE EEEHIA sk Aol “dAH coastal
slope) = QP elM &A)9} vict 2o 2 oF S0km Bwe] AFF T4 o] =R ALkt
Ao R, vk ALY 8¢t A9 F7dAF A9 T wEA sijbide] FHs] il a3
el A SEliMe RIEY] Al AR ofdzt Sk FE S A A s &
otk A9l s d5E (relative sea-level rise rate) SIAR= Bz oz HA74
i slel A s Ws), 74 AR 5S X5, ARl etz (tide gauge
station) o} Sd A% 919 7k yebd = Siok

Z2k(tidal range) dloJel= NOS(National Ocean Service) oAl 78 4= 311, A&AI
xR ks e Aol ddEnh shal(wave hight)& s U9 Ax=
Ag-HT}

Qo] SlFet oY R W 7N F A 2B olgd Hepd Whe AR 4, BeEl
2dY AR AR BN Bol JFI We ARBE U182 Bae & wuk ohfeh thiTw Ao
Hgahe A EF QAR BFsd Aol et el Avkek ok APy A%CVD)
o e AES ol83 APy W PHe vima Uk sl 53 Al ot Hepge
WA % gloml, T Aol Hgshs R E vl Solsleh. F FHH A AR 9l

N ARE AT A B P Aol Ao 51 B vla) 2 4R D
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HAZ olotod gied WIk Al o7 o8

£ 7olMe Sholl ATl USGSe] It FHobd Al 2PgRielA ArlgE A 715l

gEro] fefuet Skt Al T A AMe] o AFE APgERlcE. USGSe| Ik ok

24 Aol Sl gk At 2o A& (geomorphology), 318FA #141& (shoreline
erosion rate), a¢F ZAAH coastal slope), A2 all<=d A5 (relative sea-level rise rate),
it dal(mean wave height), H ZFxH(mean tidal range) 5 6719 AEE 185t
wo] it} 7t Axe (F 4-1oll =A1E 7IEol whet 1~59] g2 AAtES Hof r}, 2
ATollde vdet ARE of88te] 6709 A A S Ao, A ARsE

| E 42, olot 3|90 XIS(CV) A0 ALE V12 XE U X ZY U

PARA AE ApE 27 2y

| B A AL AR, | 9 RIS o188 A 74 AT Al 5%
A

LR [P P AFE D A Eak A A% 24 A

AR A% o WNE AR olg B uzk

sk FEE AR Sl 1.om A5 Al 7] A sliehd FE &S
EFS 5, 2009) olgatel A HAE WY F HY By
sk AF | ASTER DEM ArcGISE ]88 siehd BAF 4
B Bt A= AH J5E A T A9 Bk
239 5(2009) A °° o
shed 358 .
- sl e ed s doE AT

Vermeer & Rahmstorf(2009) -
H 9.25m/yr)

A7) B g ARG Je At ARE ]

s A

371w e XPEZ.»J

BF 91 e NSkt
T
HYPA 2@ eJerLL A W A8 wg
Msl, Bk A, AR, Ex, 7RRE, TR, J5,
2008 ZAE @ Agh) &, A4, 99
ﬁé:l‘_:]_L }j}— hsl R ) ) ~
(FHF2=A, 2007) 3Rt AP Aol AAJF 2 HEH ARE o8

3 A8 A7 B




T2
Efs 2y 27 Ay o Ay
7o~100m94 40~70me] & 2jel) | (gj2F o] 40m A2 sjigt
320l ol3te] gk sioh
&jokA
A E(H 2/ 2.0 1.0~2.0 -1.0~1,0 2.0~1,0 (2.0
HAE, m/yr)
ZAAH%) (1.20 1.20~0.90 0.90~0.60 0.60~0.30 <0.30
5’ /\t‘ﬂ }\]_/\E
I8 ¥es (18 1825 2.53.0 3.0~3.4 Y34
(mm/yr)
At 3l(m) 0.55 0.55~0.85 0.85~1.05 1.05~1.25 1.25)
P Z3Hm) 6.0 4.0~6.0 2.0~4.0 1.0~2.0 1.0
) IR X|EZt 27 JIE
7hH A
Ag olrfe] 7% S AR AP EE B B a8la dF SRS B3Ik ARE 2AES

ok Rt FHepd AR(CVD 9] T2 b 5 3l A& A= aliet 2ol thak A1g o] A%
el wEh ATt = A sliotellM e Aol thet ARy} vk 2 sjicle] o277k
A A S0l wieh 1olx 5] grez FAskedleh. ®IA 19 #he 2 A9 v
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k& Daum A|%=(http://local.daum.net/) A& Daum A|%=(http:/local.daum.net/)
|32 47, X ol 4 | J2 48, X ol 5
D ade =M SR Arf(AD) D SolAl Takelr=22(=a sieh

St HAEe A7t AAEe we 194 59 Fo 2 FEslEsitt. (R 4-3) =A1E
A3} o] oIz 2m o)} HHEE Aol Very Lowol digsh, 917k 2m o) HA=Ee
789-oll= Very Highell a@dsict, £ A7-olxe= 7115.(2010) of]A] AAE sfijbde] A5 A5
o} 289 5(2009) oM AAE 1.0m s 4 Ao lijh FE &S ol-&ste] S delet
Ime] s o] WSS 737l tall 242} sk XAES 26kt sfigkd 3124¢]
789 AHER o] o7l dhe] A9 whE L2 o] uhAE 4= 9A|gk, ko] 2| QlAlelA
o g FEEE AR A9 o] whe- =1l SER ek wiitell, 44 et tisiile
Z2Eo] Very Lowel sfdetes 243kt

915.(2010) 9] B4 #liHd FAES Al 7R, HF, BA) 2 TRakql] wizel &
ATl 242} High, Moderate, Lowe] CVI ¢IAFE FoJa}da, 1.0m s o] 790l
71&0l AAJE b FEES o] 85 At A9 A7 0.8~1.0me] IHNES e
Aog veptt. eluet Faete] A9 tiite] A YellM= Moderateot Higholl 8idsl=
CVI 8ieMd AXEE Z= o= vepyt
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M4 eioled w2t Ok Al R o3

o sk Ak

et Ak sl Adse] FFol miAs Sk dE AkRA, (F 4-3)0l =AlE 2%
2ol 1eM 5] gtoz F/d=o] ek aijte] Arrt & Aol Very Lowel sfdstm,
siebd el AL 2k Z-elli= Very Highell sidditt. of= siste] At 2tew s
e FF TR ML 2 H7] vl o] 22 FElE 723 Aot} USGSelM= sfiehid
el A4S 7Fsd AS5E ARE o8 e dastal o, Falidt HAlel tisirl= ol
2e A8ts w7 ofH7] el & dtellMe= ASTER DEME o}83h 734 #2448 s=34at
St ASTER DEM Zdolrde sisrde] a7} 00]aL, ArcGISgollA aigkds} 150me} 300m
ol AelM el Faghs e H, A B4 FRekl Y A% slegd 22
HES k= Adke AP 03% olaql Aes yelston, I olele] Ao teir=
AR Aol G wot Ao & g Yepston], o]e]ef AeM= Low 52

Moderatee] sj@sl= Ao2 YElIT

>

M

2 srd AeE

ARt FHobd Aot A s e Tl ool Btes vE g
ol-gatefof apAIRE, & Atellx= USGSelA A ghs TUaHA AReatsitt. <& 4-3)
T 2 o] R el A& (nn/yr) o] Wt 579 #REe R RSt sl s
o] 34mm/yr o)l ZA-oll= Very Highell sidsta, 1.8mn/yr o5kl 75l Very Lowel
AFEct B dAelde 7 7S sl deEs aLeslh A Al e s
F5E% EAe FF LOm(SLR 1L0m) el sigale s dsgolct. dA) 9 i s
F9 73 FHAGZARA(2010) oK AIAE g ol 83kl em, vt Faidke 2.0~3.0mn
/yroll aiat7] wizoll o] Aol Lowst Moderatedl] sidah= Ao2 vyttt 1.0m
a5 Aol A9ol= Vermeer & Rahmstorf(2009) o] AT HigkS: o]&31om, a5

W AEEE o 92m/yrel A0 EREOm, olsh e Aol Falote] RE A%0] Very

g %

i
fijo
rir



3, ol2 olgte] aleile webd Wit g ST B Has (K 4-3)e] 24
72} o] 55~125eme] WekE Z=ch Seitel Ealete] A% oF 07~09me| Wit vhug

Zh= 7o 2 VePGa, 1 A tfjiite] xdo] Lowet Moderatedl] aigsh= Ao2 Yepith

s el d&el v wEsA wEl] mizel At A veidth 2k AEA,

TAE A 2ol 1.0~60me] HAE 2T} felvet F8loke Mol g 22k =717}
0.25~0.35m= mj¢- 2F7] wjiEol] E Aol = thiEe] #|o] Very Highol sjdsl= Aeg
LERSTE

2) Ssllote] oot F kM X|a(CVI)
U (O’ 4-1007 (a2’ 4-11)& dA) Aelek 1.0m a3 g5 Al9] gk

(CVD & ZAS Aelt}, addol] =A1E CVIE 4719 AREZ BRE] glomn, FHekgo]

A
i
o
D)
B
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Ao e 42 Low(224), Moderate(3=2H), High(F34), Very High (#z12)
2 28tk USGSelx Axgk CVI 72 W2 24€ CVI AZE 7] 08 Jdsh
w, A A= F 3k 25%, 50%, 75% #& T AR ARt weba] 2 odgtolx] AMgst
USGSe| CVIE Huigtah Hagh 22l & A7t AR A9 9 #Also] ule} gepAe
Zggfo] HYS) M, o] BAT £ Q= AR T A2 AE 2 7o) Badk Alow
Tt Hag E ATor] agH Faioke] CVI AR Wl thy (& 4-4)<} 2t
| CVIe] A5 W7 AAeA] Adaby] $fa 71 wl=ol & A1 lijk Bl HiAlsk
CVI 235 < 4-5)¢ll =ABHSITE ekt aliehe] 79 nl=re] Aaieh 2|3t

AR 202 VoM, AL Ag A ARSElE Hd 71 Al tebAe 2 WSt
SRR b Ao YRt e o] 1.0m ke 2l disiie CVIe] Bzt
o] oF 5 o} STIeh= Ao® UEhkith

I i 4-4, ot F|oHY XIHOV) R He

&

1a)
=

r,,

b
oL

A

.
=
lo
o

Zi

H] A

CVI HA 3 1.0m 35 s Al
Ax 1.83 2.89

Aty 22.36 30.62

At 7.09 12.36
=35k 5.77 11,18

I & 4-5 0|=9f edet ke X|HCV) %|E

" US Gulf of US atlantic
Assateague US pacific coast .
CVI ) Mexico coast coast
island(USGS) (USGS)
(USGS) (USGS)
FHAa 14.61 2,00 1.20 1,22
Hd 32.66 28.30 39.50 39.52
iy 24.90 9.92 15.25 14.75
S 25.30 8.48 15.50 15.49
Low CVI zone 14.61~20.50 2.00~5.54 1,20~8.70 1.22~8.70
Moderate CVI zone 20.50~25.50 5.54~8.54 8.70~15.60 8.70~15.60
High CVI zone 25.50~29.00 8.54~12.52 15.60~20.00 15.90~20.00
Very high CVI zone 29.00~32.66 12,52~28.30 20.00~39.50 20.00~39.52




(O" 4-9)%= ShelM] gt CVI 2] A3 A48 57 23 9 sl 35 Al 7Hae]
Hsls vERd Aoltt, 7t helaeld a2 GE 4-6)0l AAIEo] Tt AL A Al PRk
Hste] tisire Ao R Fae Ao yepdAwt, (" 4-9)9] (a)¢ (b)& Auud
LOW 7telazejel] sigsh= Ao 471 5438 #asdshs Zo® yUepgdAt ol
MODERATE 7H 122 olssl= Aes vehgal, HIGH 7hdaele] Hi& &3t 37
S7181A 971 wizoll A 2 RS Wshe CVIell 2 J3s vIXA| e A oE ddsidl

o e sirde] 1.0m Asshe B-ol LOWel sfgshe A2 2A 748k, VERY

I E 46, 910 3o X|4CVI) 7| Tl 22 U M%)

==
7} U

LOW 40,38 0.92

MODERATE 29.69 35.68

HIGH 21.36 21.83

VERY HIGH 8.57 35.56

VERY HIGH VERY HIGH
HIGH HIGH
MODERATE MODERATE ‘

Low

Low

0 10 20 30 40 0 10 20 30 40

Percentage of East Coast of Korea Percentage of East Coast of Korea

(a) EA el (b) 1.0m s 2

ol

Al

I 08 49, ook Flofy xCVel FlE|I12|E 2R 21t

AR T} Fol B 4 Qo] FoIek A\e] CVIE 91 2 2ol ule} v chagsi
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H4R ofolod izt Ty Al 7 o8

===

WS A 2 5 ok AW S48 o] AT mef sioke CVIE 2 g b

A& & g e, 2y 22 siobde] AArE w58 Aol CVIE 2 #s 7Hle S

% glek. et Azke] CVI A ool ghe Agste 717l vize] Aojs 5542
mefstel wEolA qlv] ko] Seltetel BAoE HEshe vl AL clde] WIS Th
Aol & Ao U & o

T (" 4-12)~(T" 4-15)= 47 I~ &%, FF A5~ A 77k disto]
UeRSAaL, EAlol CVIE =ARE Zlofth. 2 oA Follds sl g, B vhaL, Het

ZAte] A5 27 Wskehs e Sl A= Uehlal, Feich Ae] CVId| J3E viale
Qe Siokd AE, g, e ok AAkell A%t Al Aos AdtEIH.

o

VERY HIGH

: RIS ‘ s Al

R

I 12 4-10, &xY AfEHO|| CHEE CVI 112 411, 1m sli™H AS Al GV
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2. HEh GOk Akl X9

) Wt e

BEAeE= (a9 4-16)7 2ok(Nicholls, 2002). WM 9 37| 71241 84w IA A%

elze}, 7lek 41) B Foll ek Buvt Bashk, op ke WRe AdHoR Wiske Wi

o

sl Albel oo dhetel AEsk stelct. il Wg Wb e s gt Bt

re

b WFE BASE Aol S

PHES HEt

fuk
3
ra
ox
ol
>,
=
AC)
F
iy
N
>
=
AC)
fo

¢

Aes sty s A, 24, S A 58 Ttk AluEles ARSI

1S92a
Global Sea-level
Rise Scenarios

Subsidence
A 4
Storm Surge Rela.lvive‘Seﬂ-Ll,evel
Flood Curves ) Rise Scenarios
Y
Coastal —»| Raised Flood Levels
Topography
Coastal -
Population ) Size of F1nnd Hazard
p Zone
Density ¢
Coastal -
Protection | People I? the
Status Hazard Zone
(measure of exposure)

Average Annual
People Flooded,
People to Respond

(measures of risk)
A Nicholls(2002)

I J2! 4-16. Nicholls(2002)0f s MEE =4 28 AdTE|ES LEE B3
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oL o o =
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1) Bucket fill 2

WR AR A B ARl e Teish e B Wolek, skl thekt el
ofg SlE e AU S0 A2 BES 0T Aol g WRe Wi
7P s el SAl sielel Q1R WRke WSk vl Feldel o hsn

Stk o5 WS At W™ W7ol AREE el vhekeith (239 5, 2002: Hisamichi et

[.

al, 2009: Australian Government Department of Climate Change, 2009).

o7\ sFe] =7t FoR H7H2009) o AlElE Afskaa) sk ek Mg A1 #9)
S Skl A B et ] Rl ofgk g kel s Alute|eE Sist
10km Wit} AFE31aL 30m #3ll52] DEM A5E ARS3IAL Qitt, & wio) o3 et #]oS
s AdEske 2k Eol7] flote] - 7A] 1EE mskaL glok I s daAde] WMo

2 sfjeke 2 5E 145m oftfe] afiet Aol el o] FHS HEskaL Slrt. = thE e
B okl Aale areste] 2100 M2 sigtdE 7Hdshs Aoltk. 252 4% 1.1m
e de AlveleE AAstal 9low Bruun's ruled] oAske] 100u1e] sfiobd FE =
110me] sk $512 71gaka gleh. ol 2lshe] gkt sidkel A9(2g 4-17¢] 025
F24 Aojo] Wy Ao At HeA Ao v} slprnth ke e
WY Aojom e etk A4 siokel A9 4-179] 92) 110m s Zolx ¥
W7 Alztlo] 30 AU Wt Aelo ek Ik HEel gl He Aode oy
o] 2ol <|7fake] Wt Aol o) AllET ek, EFe] 2 FANE B
Phske a0l Yo Whska gtk of We Tk A A A FuTRe 1345

MR ) A9 ~TERe o 489 PHoR AREr Tt 54 the 2 hne Ay



A&: Australian Government Department of Climate Change(2009)

I J2! 4-17. Bucket fil 2hed Al

(& Ay sfiete] 22 2 2y sietel 29

2) LISFLOOD-FP 23

LISFLOOD-FP ®&-& University of Bristol®] Paul Bates <rgle] oJaf 7iat=|l o,
adwe] AP ARE o] 83l w2 (raster) 7wke] W m¥olrh(Bates & De Roo,
2000). LISFLOOD-FP+& Z6t4 92 A4 2w A8 e Wgs vl s o5
T Qe gheskar el Ee ARSIk BYo g rtEa Qi) o)¢ 2 olf®
el sb T4 W Akl kel diste] 715 WSt QI3 xeld & e Rt wist
Ao stellxie] FEs AT vl B2 28 Ak o] $eH(E 4-7).
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I E 47, LSFLOOD-FP BS 0183t 7|5 Walol W2 22t 93 Bojol 23t 72 917 AR

A | oA A7 A% % g

Simple Spatially-distributed models for predicting flood inundation: A review

Hunter et al | 2007 |: 2i2E(raster) 7]9Fe] 22} Inundation 28 <] 78-S AN&ka elajof
3 9SS 2

A Probabilistic Methodology to Estimate Future Coastal Flood Risk Due

to Sea Level Rise

Purvis er al | 2008 |:IPCC TARY AUB|QE 7|¥FO= tidal effect®} storm surge?] 7153k 9ol
Ul LISFLOOD-FP 2.3 -& o]43le] A4 F9& AA3lal 2344 e
3l B d&l 7 SES 4

Quantified Analysis of the Probability of Flooding in the Thames Estuary

under Imaginable Worst-case Sea Level Rise Scenarios
Sl %ol glolA S8 ARH-6m % Akl el 1009 M
storm surge APge] 24 3RS LISFLOOD-FP 28-g o]&ale] Ad
Simplied two-dimensional Numerical Modelling of Coastal Flooding and

Dawson et al| 2005

Example Applications
22+ Y2E] 7)¥ke] ‘LISFLOOD-FP model' ¥} o]e} Bedasle] 28 AlHE
27N

Bate et al 2005

LISFLOOD-FP=+= 3k
55 2244 flood spreading 2&E 7IHke g W WIS 53t} sfot SE o AP
E= ARC-INFO of27(ascil) 34 ¢] HEE ARES ol83te] 7531, F5E o] 552
Manning ®7g4, B== storage cell 78] 901 A4 (Cunge et al, 1930)< ol-83te] Altet
t}. olZ Eo] ¢k AM 52 (coastal dyke breaches) 9} 2-& 31 29| Wk Aol tsh=
3w Ao #et A58 AlAZ F Slvk. LISFLOOD-FPoX= 78 Welld £
Aok= 283 A9 Ak 2 vehfjolxin,

LISFLOOD-FP atd 552 -5 9% WA2ls vehdl= 121 St. Venants 87821
o] Knight & Shiono, 1996). 35719 5.2 w3t Alzke] Ao] de= Uehi= ag)=

2 AREstEo] A gt e g o] oz yehfolick (2™ 4-18). olR2 S <

2719 Bolstx sE4S HAS] J3 RYsE gad. T A e 5L e ol

rN'

B2 YairlEe 13+ kinematic wave 2302, Wkl oal <]




AE Atoolla] BRAERE At AL 2bol] g 7RIS
i Q-+ Q- Q)
dt AzAy
i 1)
n Az

Q= Ay

oA B AR (i) A ARSI, Aok Ayt o] 244

n
o E5elol tfeF Manning®] 2% 7%, Qy w3 517 5E o] 352 Yehlis

oG} FEE ¢

F A& olgste] s} ddt

I 12! 4-18, LISFLOOD-FP 29| A4t HxIQl S5 =

- 3% U 38 B2 13k kinematic wave B2&E o] 83te] 13 & glon, &)

(1)

- ST de % grow /b 4 glon, Webd aue she Fow 24k 5 gk

- e A of B0l theix= shtel By ael=g AlRske AR ARk o838tk

- A 42} k) B $UA $F 55 T4 (Manning e flo] TS okgste] A
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U= D/ udz (4)

PN 2y P hE A R ol ut FUF A5 v IUF A5

Aelolek. Corioliseint gejato] T3e 541 A%E 249 £5F P4 b} 2ok,

+
ot o oy
Tpe O DTyy oD,
= F +fpv—gp2L_ Tty ( )+ (D) (6)
ox Po ox oy

Mpw+awa+awVﬂ

ot o oy
9 T oD, o(Dr,
=F,+fDU- gD~ 2y ( )+ (D7) (7)
oy po o oy
T Z =X, 7
N AT_I 7 N
g 7
l o| "Ly
——+— Y | Bottom
\ 4
Y31z,
Datum X =X,

I 02 419, AIRE HEASL B ¢

R =2l g

Note that u = u;, v =u,, and w = u,,

2 (6) ~ (7N f= Coridlisg o2 2Qsiny s} gor, ojuf Q= A7 31zt S,
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71N G FY AGEA digFd oz 0.0030] AM-Ec). viehvkake-2le Manninge] 2=

A nolu Chézy®l 2% AT C & ARste] thast 2ol FdH.

MD_SWMSe] SToRM #8 AHHE AHgshe Zaolth, 43 AZpge nEae
ARgSRE HrEo A A BAAe] A3 Fe)E AMSSHE S FPHolth A AR Alzsle
W Nre] f3 AR ARSkEE WANE HA A (control volume) A 2712
Eashe o] WL o FRsd A AR Ao By Wk Aske A
s A A4 Sle A AKle) B9t 932 ek 0ol T Fept gl
Shh= A2 B4 7P ThE sk 2 FA 7Pl of T Al 54 Slge (1Y
42009l vheht Qiek. 24 B4 7PEE A Al S0 ARAARA ARshe o
W AR BUF Aans deE GUe G o 2NN A ARe ddde
ZAe) Aol Sl FAE.

F3 ApEe) o AR T BAS A A0 ol 24 AT} el

ARl w3 glo] Eeld axte AR R Bdsle Ao| 7hssite Holrh o)z

Wb Ry g PHoR AY AdE wAY AGAA REE A AsEe TS

% Slehe Aol Sl o] WS Al WAl TR Beld wE WA, 5 A% BE 5%
BE, olUA Ro] AHow 3 /el AEHI 44 melolN AEH o o] o]Fo]
Atk 7ol ek, A B el Tk el Qo £3 A4 PRe SEE Bl
483 75 S Aol ek, 2 F ol BAE AEA A7 AAZ S gk

Aeleh,

M
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Control
volume

® - Computational node

(a) (b)

I 12! 4-20. Representation of the control volumes formed by node-centered (a) and cell-centered

(b) formulations used in finite volume discretizations,

i, sl Aldele
B AFME A sl Alvel AHS st AT 2dst st Hat sl 3

e PEECEE PP E T Tt

whgo] Fo bl S gk ¥ ATl 2ol 24 (local) AU AP % FF W2
sp7] sl iE Atel e s Aele) s 4% oSS Baw d et 23
45E At 2ol 715 wiste] uhe s Walzh 49 (regional) % FA) (local) TR
of= R Aol RWHE clFahE A oh=hA] HeAHO 2 ofele Hofolth, ol Qlstol



3l F8 =7he] sl Auel e A Het Aol 71%gk 54 Ao 71%ste] AdAE
Stk (& 4-8)2 A T2 T71e] sl s 9F W7 A ARREIE Ave]eE VRl
et ol =7k Alvg Q= IPCC AR49] HA] T9ems 23kl le2 & = ok IPCC

AR4oIN sl s oS A el skt B 2319 FEO0R ofF RS TS| Bt

clsfe] vleke] o] 2 F7KE 4 ke ShAlSk qiek. et W ofstel Uit Hatae)
AR 2o wie} ol Flofe] T W AP 52 Wk e ofete Aol et el
% T WPl Jlelz BAY] Wb shie] Im ok 4% 4 itk 9 Ankge) nuy

S Agelth, 531 20004 A T )5 slelslel B Aot 230l

al
/g FEHY A Bl AakE 8ste] sfo] 75~190em($7Hk 110~120cm) g5

L

I & 48 F2 I7t sfiH &5 AHEI2

Country Publication Sea Level Rise Scenario

Working together with water(Delta Committee

Netherlands 0.65-1.3m(2100), 2-4m(2200)

established by government) Nov 2008
Coastal Sensitivity to Sea-leval Rise:A Focus on
Us the Mid-Atlantic Region(US Climate Change

0.3-0.4m, 0.5-0.6m, 1-1.1m

. (2100)
Science Program) Jan 2009
UK Climate Projecyions - Marine and Coastal
UK Projection (UK Department of Environment) June | A™ 0,93-1.9m(2095)
2009
Coastal Hazards and Climate Change (NZ Ministry _
NZ 0.8m (0.5-1.4m)(2100)

for the Environment) July 2008

1% sk 3% WL ke A AL Aol B sl ol ol Ao

THFsE Alute] ol tigh AE7E dasitt B drelre of2igh 71RA el 2718k Toem,
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HAZ olotod gied WIk Al o7 o8

1m, 1.9me] 37 AUeles AAE ) o714 Thems= IPCC AR4] Huj) AUeloE SAlo|
T3 £ glon, 1.2me IPCC E# WHEE<] Im Aue]Q, 1.9ms F83¢] Ao Aukeleel
Aol 22Ul sl5A At AT HEAET A e e AL 7Rleke] AAEk]

.

2) EHE s

BE £ Al 71k ke a4 nhE, sk A1 ek o), AT A, AW, 2 2 ek
e fofe] B3t a2lol elaie] allo] elofeh, B aje) of2d] Ar W Seele] vl
Al S B2 1o 559 $adlel A% Bt dEol ) Ages Jelm ula 4:4l]

S ol A s o] WIHE] dofubr o] <lgk ¢ B APt o] mijd Husw
ek sdoll o3t sl g ALk R ofek Wy} Ao o3t Wyos g
I e}, B dFolx= A8 A} o]Z(linear long wave theory) ol 71%3F 422 2dlS ]85}
o] sjUE 23 Nobuoka & Mimura(2009) (hereafter NB 2009) ol ¢J3 =3 2elS:

Fre] s AREskGIch. NB(2009) ol ofgh sjdar 22 7145wkl

o,
2
o
%
Au)

ofgt UL 2t TR AE A}t o]&(linear long wave theory) ol 7138}kL
Atk Al 14, 15, 16).
(\) (\)
oM gh  op—my) 7 7
—_— Q p— —_—
of 2Q Nsin@ + Teos O o o o (14)
(@) (@)
8N gh oln—my) 7 Ty
0 SIS
+2 Msind + 7 X o o (15)
on 1 oM 1 oON (Neos@ ) =0 (16)

Rcos @ o Reos@ 0

re
i
=
.
x

P& Pgstenz udy Gl 2 A(FAle] e A B oM 1

242 EHE Aoe dpErk(idos SAgte] BEANT 248,



U L Sfshel AHGF s 0 S JIke A 1Y Bo) B H2E FEHol

of| &39It (hindcasted) (2] 17, 18).

P(r)= P+ Ap~exp(— r—:) (17)
_ iQM%(J%i

V,. = \/( 5 ) P exp|—— 5 (18)

V=V,

714 di7isk 9 wkgke Myer 2] ARHIT. Ak ow Bl vhgedl e Ass
EABHA] ¢7] wizol] £ ATellAE Kato(2005) 2] A 2le] o] &3t slxdel] 2-83h=
vigk S0 93t npzk A= Honda & Mituyasu ¥21(1980) & ARSI} 7] mdle]
Y A& 7148 HR o2 3. oS V7R 1951WRE 20073714 o]},
HA0R theaAldgete] ARgsloltt. (™ 4-21)8 elvet st

g [

Az} F7)= 2%0
R S E
Hu Al 2 o719 & vERdT

RESULTS

SSPA4__KR Storm surge deviation on
astronomical tideCunit: m)
SSPA4_ KRtopo : land elevation <(unit: m)

2F={ avers]
- A SSPA4KR
Valke
7101100000002 - 05
25 0500000000 - 1
[ 1.000000001 - 15
I 1.500000001 - 2
I 2000000001 - 3
- B SSPA4_KRtopo
<VALUEY
CJo-5
[ 5.000000001 - 20
I 20.00000001 - 2415
EA coord KR2
Value
B

I O 4-21. 247{(1951-2007H) ERSOf 23t P22 st sy
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H4% olotey wizt Tk M 917 o8

3) =
3 AT A EAE o Ah 1ES Uehhe ok maze)(App, HHW)E A48
Sheick. Shkee] 24e S The 598 7 gik SleE 2] S (TR
2007)% AR Falerel A5 2 vhS Ho} Ak MAHOE 03m Wl Hahata
A BE vfS AAstel 19 18127} S A9 Qe Ao Feld ot thadke BT

oJ50] 0.3m olsto]aL ExtlX= 0.5m, Aejelr 0.7m, FtellM 1.2m= Faidhs whet g5e

QR Aol wig- Aom gzl 112#3l %
Falete] FhelE SAIRRE] MFog s Hat Sufste] Halle] FxeliE 94, Aol
e 1AL doh B siwe 296 HA, 8€0) Jug ¥r I Afol= ok 0.3m7} k.
Aaite] B9 2L Falietot Halletel vjste] 2kt wig- A Ve, tizatke] 4
Aagke] Eolx= oF 3.0m Aol 5Eo02 FHAFE txabke Flete] witiE
6.0m, 1 FHellA= oF 80mell g3t o7 MFE BEo 2= haste] fifE Foxl=
oF 28m7} =k o7 AR T F71ske] EEAME oF 4.8m, 4EF dTelME oF 4.2m7t
ok, Aafele YN dwko R Hou} Zapt AR of= Hwo| Zuo] BEd Rt
I Qdvk e SH e vl AR 2496 7h vt 8ol 7Pg Eom 1 ol oF
05m Awolet, et 13 7S Aaliere] gelie oF 11Ao]aL E&o 2 7hHA Hat Z7tet
o] FAF BZoA= oF 34, QA BIelMi= oF 454, tlE7 H2olr oF 8AlolaL FEA
Horf= oF 9A7}F et
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4) T

& A7e] AR Aot Akl C ko] 79 vl uefshA] fgrer wx] Aol
ARERE BE e 719 B nk EIE SLefstE e ghel] o3k set-upe sl A AT
ARG, 2004) FA(0.3m) S ARSI S3leE ALl A2 Be- shgel] of3 &t
T 72 ARSIk WA gigel] 98k set-upe S0em(BE AT HE) E YojHoR AET
of sfdatel] A8t or, olelelw el stge] AIE whdstr] fste] 7IEe] el o
Aw 5 109 ¥e 3(3.64m) B 50 W= 3 (4.23m) of vH(FFHE 71E) & ARt

F7VA9 W Fsae s

e

il

-

ok, Akl Rlef 87 st

B ATl sl gl 2slte] e Fjall7} elPdEl= 37 Aol tigh WS AT
A 7]t ule) o] AAle] A9t AL A DEol tish FHeHd Hrlell oS FTh
HopTel A MRES gerstel slek 34 A4 AXel, et Ak A4S B,
ATt A9e CRIYe = A3kt

1) A XI9: e FAX|

7h A% AL

AR BT AR ATS FRom o, ARt BalEs U UEe
T, Hmo i AL AHAS Waka qik. 2he] 34 87he] Wom sl glow,
939.04knte] W&l 52,5297 (2009. 12. 31 71#) 2] A7} A3k, TR Aol FAkst
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R4T olotel Wt Bk AfRf o7 o8

I E 40, AZO| xjodd oI 2009, 12, 31 71F)

JE

6=

o

& W[ FAT (223 | Bhe | B | AW | 2dE | 9dd | 199 | egu | FuE

4152529 (13819 | 3511 | 7317 | 1,672 | 2,980 | 2,546 | 3,004 | 2,199 | 6,893 | 8,588

10,000F
8,000F
6,000F
4,000F

2,0001

I 08l 4-22. Aol R9E elFt 452009, 12, 31 7I&)

&

AT AT 7122 ¢F 125TE Y Aol A & EAE vgf 1~2T =&
Hole}, ofi= epabmlo] FApdd| $aate] A ] HAFQ] FAAEZ S FakA] el gt
b s () o JFE ] miEolth. AT e 1.102.3me]a, A A

A, X9

il hS

M

¥ 542 2Y o5 (6:7-89) Aol A ] 409%F AAsko

o

R R

71 =A VeRaL theo g 71e(9-10-11€) 0] A A2=eke] 27.9%. E(3-4-5¢) 19.0%.
Ae(12:1-29) 121% <o vehdt),

Lo

1 E 410, A X|2i9] 304 7| ¥ TLAZ KF=(1971-20004)

24 19 | 2¢ | 38 | 49 |59 |09 | 7€ | 8¥ | 9¥ |10¢ | 11¢¥ | 12¢

HA71e(T)| 1.0 | 1.9 | 6.0 | 11.9 | 16.1 | 19.0 | 229 | 23.8 | 19.8 | 14.9 | 9.0 | 3.6

753 (mm) | 47.9 | 48.0 | 66.6 | 74.2 | 69.0 [105.7]153.8|191.7|169.3| 77.0 | 61.3 | 37.8

A& 7V (http://www.kma.go kr/)
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I E 411 A Rloje] QBT 712 U Y 2422000

= o

{48 19 |29 | 3¢9 |49 |59 |6 | 7€ | 8Y | 9¢¥ |10¢ | 11€¥ | 12¢

BA7N(C)| 1.4 | 61 | 7.4 | 124 | 17.120.1|21.3 | 228|201 |159 | 86 | 2.7

7 mm) | 10.1 | 13.0 | 51.2 | 59.0 | 73.8 | 81.0 [205.0|131.2]107.5| 1.9 | 96.0 | 22.0

A 713 (http://www.kma.go.kr/)

I O2 423, Saflot A siot X|ojo] REHol Azt oIX|9 siot 20| DAAZ JIAM 22

A #)e) soke gt 23wl olo] vigld] S E T, THeS dHoR
slet w2} wialet G Qoke wel s gl olela X|ole Tee] AlE Al )8
Aito] dokshElen] 2 §Alo] alofd A5 Ao Whe i,

A A a5 ol ohe W gl] 2 Adore AW Al Welg Urks

5 % Qlek. ofF A thaee] AP U SEo] Fel BaAE fYshe Ao
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I O 4-24. AZ 714 7142] a2K20104 63 Bxf HutH| SAH &)

I 08 4-25 Az 71T 7|89t stiot 2He| g2 &5 Hot

Balge AT 24 HH1.003m) @] A (747.3m) Folx wrelste] HajgS
At s e Hhd shRe] ARthell Ikl et el weide 3 S spe,
53] 24 le]ol Hells A Aol AFAY A S5l FHE olFaL ), Hal
F2o] sl Afololle W2 4 Hobt wEs] Stk ol HiFely 7 22 AT &
Al FTio] HitR 7] wAUr A Relal Wgtehs dgiayleiAd e, ko s
e e e 7ML AeR o dEE Aot




I 22 4-26,

ER U

I 12l 4-27,

| At stek
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st o] 9ls) $0] SIE Aste A4 st o W o2 Qg slel 71
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1 02 428, Tk Hae| 8% 120 WL 517y &)

I 08 4-29, g 72l siet =2



Hollg 71de] Ao gkl el AHos gt mee AR (eF 90m TRH7t fFdE

AEo] =2 I 3laL, 7kl Age AAjste] 1 9ol dhA] BelS viEshs 2H9do] ofFoiH

(2% 4-30)) FEW FE42) Ao BEF A A Fehs mo] Feh. vhe HHomE
Hajobd 7luete] HolE ol r vhe-g eda glu, nhe AromE o £2E Al
a1 ool At olek. vheo] SIAE e dAl slek mRuTh At she el ole
Wik o] ol Rk Hol WAL 2ol glo} v 444 Fehs Hol 23]
Pyt HAs vk ik £ Aol BESEER YolAlE o} shel W B WS

WAk gick

ﬂ

wh Mg Bt

Falkke] Afel Aode Felete] the Aofsh o] we slete] Alslel siet E2} AP Ho]
Qa1 = wol) 77 APde] Als) Sk AP Falel Fek Afelch. ol Aete B
=2 APl oat alet 42 7k Ut Sl ehE AT Qlor, G A1 st 2 sl
Aoz dlstel olsh 2 S 2 1EE Ao Aduke Aeold), o] o Aojol
Fahel e Aot 2ol shdo] TFwlo] gk web S5 P53t A frEo] FUEE
79 e St 2 B7KE A Sik WA B ookl Aele] s Aol tie sy
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M4 eioled w2t Ok Al R o3

Blo] FAA Wig b AdS Wrkeb] flske] 12709 s AUl 4-12) 8 tde R 37t
ittt ofs AuE] el 24, BT A, s g 3 ool U RS skl

AR 2199 e oF 0.5mE AHEEQl o gt o3t set-updl ik HH7} ZAs1A]

odo} Al derte] Wehe E3te] 00mE F7H o= AAEISIH. ofs AL T 1~4 Ae]

o ARAR Wge e, Avfele 5125 ol o8 214 19 Wi Aol

tH(29 4-35~19 4-42).

I i 412, A sfieh X|o49| sl AlLtz|2

Scenario Tide Storm Surge wave Sea Level Rise

1 O O(wave setup) X X

2 0 O(wave setup) X O(0.75m)
3 (@] O(wave setup) X O(1.1m)
4 O O(wave setup) X O(1.9m)
5 O O O X

6 O O O X

7 ) O @) 0O(0.75m)
8 ¢ O O O(1.1m)
9 e} O O O(1.9m)
10 O ¢ O 0(0.75m)
11 O O O O(1.1m)
12 o) @) O O(1.9m)




Case 1: Tide+SS=0.135+0.5+0.5=1.135m

Case 2: Tide+SS+SLR=1,135+0.75=1.885m

Case 3. Tide+SS+SLR=1,135+1,1=2,235m

Case 4: Tide+SS+SLR=1,135+1.9=3.035m

Case 5: Tide+SS+wave(101d)=0,635+1.82=2 455m
Case 6: Tide+SS+wave(5013)=0,635+2,115=2,75m
Case 7: Tide+SS+wave+SLR=0.635+1.82+0.75=3.205m
Case 8 Tide+SS+wave+SLR=0.635+1.82+1.1=3.555m
Case 9: Tide+SS+wave+SLR=0.635+1.82+1,9=4.355m
Casel0: Tide+SS+wave+SLR=0.635+2.115+0,75=3.5m
Casell: Tide+SS+wave+SLR=0,635+2,115+1,1=3,85m
Casel2: Tide+SS+wave+SLR=0,635+2,115+1,9=4.65m

AUl 5~12% mhere. ol Haele] 104, 50 vleste] 21| mdl Avte] 1/2 2|2
R8I0, wb Thke Tejd Slenis Sael Deele] HmE el W Aolg 2hgal
S}, o]E wlgte) oJsl 710 Wat ol weo g AR dlE o] Z/EE
mo 7oA Wako] Z/}3RS B 2= 9lr}. o= o SOk fjEE AlHlo 2 A 91

et 27} eldata glo] H4e]
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I 12! 4-31, Case 1: Tide+SS I O2! 4-32. Case 2: Tide+SS+SLR
(0.135+0 5+0.5=1,135m) (1.135+0.75=1.885m)

I OI2! 4-33, Case 3: Tide+SS+SLR I 2! 4-34, Case 4: Tide+SS+SLR
(1.135+1,1=2.235m) (1,135+1.9=3.035m)



I 2! 4-35, Case 5: Tide+SS+WAVE(10:H) I 2! 4-36, Case 6: Tide+SS+WAVE(G0HA)
(0.635+1.82=2.455m) (0.635+2.115=2.75m)

I 12! 4-37, Case 7: Tide+SS+WAVE+SLR I 12! 4-38, Case 8: Tide+SS+WAVE+SLR
(0.635+1,82+0,75=3,205m) (0.635+1,82+1,1=3 555m)
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R4T olotel Wt Bk AfRf o7 o8

I O2! 4-39, Case 9: Tide+SS+WAVE+SLR I 112 4-40, Case 10: Tide+SS+WAVE+SLR
(0.635+1.82+1.9=4.355m) (0.635+2.115+0.75=3 .5m)

I J2 4-41, Case 11: Tide+SS+WAVE+SLR I O& 4-42, Case 12: Tide+SS+WAVE+SLR
(0.635+2,115+1,1=3.85m) (0.635+2,115+1,9=4 65m)
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I 08! 445 BA| 2HTE 2H| Il 24

A A Aele] Aol MR AR g Aede] DEME olajel 72 A1 A2 74,
SRR IRAY o) 2% Adeh a1 B, el 1004 W% AS S5 o) gsje] W
542 Al Al Aofe] 2 mage] A8E sl A7) 2ae the Eol =AE
A% 2k A A 5As F 117he] Sl % Aeleg Agatelen, 1083 504
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I 416, BAl 2501 Alg2iojd AlL2]2

. . Tide Storm Surge wave Sea Level Rise
cenario
(0.145m) (0.6m) (m) (m)
2 6] 6] X 0(0.75m)
3 o) e) X O(1.1m)
4 ) e) X O(1.9m)
5 0 6] o0y ¥l%) X
6 e) ¢) oo Hlx) X
7 ) e) o(10d HI%) 0O(0.75m)
8 ) e} o(10d ¥%) O(1,1m)
9 o) e) oo H%) O(1.9m)
10 ) e) o0 HIx) 0O(0,75m)
11 e) e) oo Hlx) O(1,1m)
12 o) 6] o50d ") O(1.9m)

(A 4-49)s} (Y 4-500€ S5 F5o) Gl g A% el WY Agdold
Arfole), TEe] B3 AT B 44 Aol slekilel f$- Txiste] glon], A st
o] i o] A7k oF 2.0m Aol] uhEol S %ol B glo] 2N HhE e, 1elw
shepol olal WARgs} sl Mo Qg A4V WA A AT 5 k. Ek of

2o me] 2710] B9 2] F3 FRRANE 1004 HIE T o) W57t wshs
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I T2/ 4-48, Scen04: Tide+SS+SLR(3)
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I 12! 4-49, Scen,05: Tide+SS+Wave(10)



HAZ ofoted w2t TWIL Al o

I J2! 4-50, Scen 06: Tide+SS+Wave(50) I J2! 4-51, Scen07:
Tide+SS+Wave(10)+SLR(1)

I J2! 4-52. Scen08: I J2! 4-53, Scen.09:
Tide+SS+Wave(10)+SLR(2) Tide+SS+Wave(10)+SLR(3)
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I J2! 4-55. Scen11:
Tide+SS+Wave(50)+SLR(2)

I J2! 4-54, Scen 10:
Tide+SS+Wave(50)+SLR(1)

I J2! 4-56. Scen12:
Tide+SS+Wave(50)+SLR(3)

ZAolck, T mghilo

s ofgh

©
R

(a8 4-57~ 19 4-58)
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95 WAl Z7h Pge vk dte Aoz Uekgnh ok S5 4% 2 5 Sol 92

1 320 457, 8581 075m 4% A 1 32 458 8581 1.1m 4% A

mfgtof QI3 gt o x| metol| ofet HEk ofa A



12! 459, a4 1.9m AL A

matof oIt gz o x|

3) C X|¥: Lais

TG ATl AIgE C =7t el B i) i A1(20039) sid= <1gh
e A2 AGolth. & ArelM= & AGe AR Ados HAste] s Wet W7k
2 S AS Ve AF(FARA, 2004 el E 2008) & EXE AEsk, s
e A A ATl W FeRdel Tk ARt e ke AE W7t = <t HEseih

C =7RIAek= 19903578 72k X7 =57k dofol] sl riS Fshe] 2444 e
(2117 24 3-8 <19 229987, A AYrkF oF 3430 o]=2a itk 2003 94 Wi5s
nir 2 Qlate] ks GAl 43%<1 3887) FAE BlshE Ao, I gt 572 e FAES
th o|= Qlste] ARgA] AT s el U FE viHshs WA thEo] Al =] 2010 A
ARdo] g Fol it
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H4% olotey wizt Tk M 917 o8

el N RS aefsksih. AR 2L okHauz9E ARSIt Al Aol sl
1.1~1.68m (¥ 37 1.1m: F2R3A1(2004) @ 1.40m: #7832l (2008) : 1.68m) &
Fapom, o7 £ dFolM AEd sldnE 83190t olE Ui AL gt ofst
set-upS 3L YA ForR 7|E A7 AF(FAREA], 2004: EHEEE, 2008) <]
Aa g ol83te] 0.3mE o83kt Al A199e] DEM Ajue= o] 8%
T 2004) 8 ol&3te] AkEsitt.
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I i 4-17. C SE X[de| &gt AlLZ|2

Scenario Tide Storm Surge Sea Level Rise
1 O X X
2 O O X
3 o} ¢} 0(0.75m)
4 ¢) @) O(1.1m)
5 @) O O(1.9m)

Case 1: Tide only 1.123m (HHW)

Case 2: Tide+SS (pressure+wind+wave setup)=2.523m (1.123+1.1+0.3(wave setup))
Case 3: Tide+SS+SLR=2,523+0.75m=3.273m

Case 4: Tide+SS+SLR=2,523+1,1m=3,623m

Case 5 Tide+SS+SLR=2.523+1,9m=4.423m

(™ 4-61)0x B npel o] Aol ofelir= A o] BAsHA 52 & o stk
T S S L® Qlato] ARIA] ARkRETE Righo] AlRtEAL lE-E Bl gl o= 71
HEol olEdks mid 71 Eole At A daiAle AEE BEddle 5 HolFs
Aot EAel ols A9 22 vy et Fa LS ¢ Ao b o9 22
A= feuet ook B vieA|e] ot 715 WP} TR dRelM 24 B sjdas

ket st YeS ofnsh, ol veFe Jei (g wia Al A P S =
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(¥ 4-63~4-65)+= 35 Aol 7

152 914) ok, we}A] wjedol

2 IEE

T & A Al Ao WA, vl AV 5] 7]

Al, 2004:

3r

0

11_—7

il

71& A7

53}l

=
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e, 2008)

61, Case 1: Tide only
1.123m, HHW)

4

132

Ab
o

I 12! 460, C 3¢t X|do| 2lM

(

(Google <

I 12! 4-63, Case 3: Tide+SS+SLR

I J2! 4-62, Case 2: Tide+SS

3.273m)

(2.623+0.75

(pressure+wind+wave setup)

2.523m)

(1.123+1.1+0.3
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I 12! 4-64, Case 4: Tide+SS+SLR I 12! 4-65. Case 5: Tide+SS+SLR
(2.523+1.1=3.623m) (2.523+1.9=4 423m)
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Feuehs abde] witteln] ek A e BE WA vk B RS T
Aot 2047)7E F=gh o] go = Qlste] Tt 23 EAle tlEo] digte] 710l =7
Fl=Ho] gt ojel 2ol aliete] w2 ALl AAA ol A AAIY] FEHR SHolH 1
BF A S7IRz FAOTH. 21417] 7iGERE 715 ek 71l @7 wAll tiake] 4L
2 JFE nAL 3o ol ¥ U ddFes vk Aoz rhEal )In(IPCC,
2007). webA ijke: 715 wstel QIzke] o] g Aol &gt o]F Aol AHstaL glow FApt
obA7IAlE H & e 2gatal gtk 71 4 Al 2 ARElY o & el ofste
dicte] 2 FEss WFeR FAVE FEEey 715 W Aldells $-2] ALl A
Zo] Tl TE A= dRem Wkl Slrh & Aol vigie] siad el <%t
M J7he fe 237 EL
wstol] A FHepdo] & AR FFENT. & A7l Akl A Wk vt sigtel

BE A A olg A TR opxe AR Afeliehs ol e The Aeloy
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N
:&

23 (AR A9)E& tdez dAsten, 7%

odA], 3944 o). #l=elelold & <Rtell ola Eel= S e =L, victald sk
74 Aol tigh WAle] 1341 FAgl). o5 715 4% HHH3 Flo] ofel A= Uist
Al dAEo] Qlor g olF eg ZshEAl A BEshHA] dieke o838k Ao ditele]
A& FABRE d FHole} aHAlct. o]9f 2 50 lete] wA| ARl dioks "HA
Z427) w3 A Erpssl z|9o g Aolka QtH(IPCC, 2001). o]9} 2-e <llow

B3Il 13 BIjte] ARSI o8t v ko T o8 W] wgt A& vhset FAelA
o] FoJA|A] ggoket. whetba] 715 wsh= sfiqtel] tigk =g 1Rl Tl Szt 7L 9ld
aqke] o] & WS HAstL oF Fate] A2 o] WAdl 7|32 &8d rhs el g
HEL dastelel Ash & A7) dig W AER of2jdh Waks kleksitt. ofzigt
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® Retreat

® Accommodation

® Protection
-- soft or hard

A8 IPCC CZMS(1990)
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CLIMATE CHANGE

POTENTIAL IMPACTS

|ANTICIPATORY ADAPTATION

INITIAL IMPACTS

REACTIVE ADAPTATION

RESIDUAL IMPACTS

A5 Klein(1998)
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3. Protect 4. Retreat
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Economy Socio-cultural Environment

Here & Now

Later

Elsewhere
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Abstract

Vulnerability Assessment of the Korean Coast due to
Sea-level Rise and Appropriate Response Strategies Il

- Evaluation of coastal inundation and its responses

The study deals with sustainability of the Korean coast in the context of the
ecosystem and utilization under climate change and sea level rise. The integrated
assessment have been done in terms of coastal erosion(2009) and coastal flooding(2010)
by sea level rise. Global sea level has been accelerating such as 0.8mm/yr before 20th
century, 1.8mn/yr in the 20th century, and 3.4mm/yr after 1993. Though considerable
advances have been made in the understanding of sea level rise, there are still much
uncertainties in the dynamics of sea level rise, especially in the local prediction and
ice sheet dynamics, which makes response policy and its implementation difficult.
Recently national strategies have been made for Australia, Japan, Netherlands, and
USA based on the integrated national assessment of their coast to climate change.

Inundation assessment by future sea level rise has been done within the framework
of screening and scoping. The former is adopted with Coastal Vulnerability Index(CVI)
useful for coastal planning and the latter adopted IPCC common methodology. The
CVI, with six components(geomorphology, coastal slope, relative sea level change,
shoreline erosion, mean tide range, mean wave heigh) and developed by the USGS,
has been applied for the East coast of Korea(Gangwondo). The range of CVI is
1.826~22.361 with a mean of 7.085 for present condition and increases into 2.887~30.619
with a mean of 12.361 for 2100(1m sea level rise). The very highly vulnerable coast
is currently 8.57% and occupies 35.56% of the study coast in 2100. Three case studies



including coastal settlement adjacent to coastal driveway, coastal city with flooding
risk, and industrial complex by reclamation reveals potential inundation impact due
to future sea level rise.

The importance of process in responding to the inundation by sea level rise has
emphasized due to the high scientific uncertainty in the dynamics of future sea level
rise. Also response strategy in terms of planning are provided to minimize the damage
of coastal inundation to sea level rise. This study examines local planning strategies
to respond sea level rise. Local land use planning can provide critical tools by limiting
development in area vulnerable to sea level rise. Korea uses zoning system as main
land use planning tool. Among zones, "disaster prevention zone'"(which are regulated
by the Act on Planning and Use of National Territory) and "natural hazard danger
zone'(based on the Hazards Prevention Policy Act) can be applied to sea level rise.
However, these zones have been more focused on mitigating natural hazards rather
than sea level rise. Thus it is necessary to revise current zoning system to apply to
sea level rise. Also, we propose that strategic environmental assessment(SEA) needs
to increase the consideration of sea level rise during decision making related to
development in coastal areas. Finally, local governments use District Unit
Planning(DUP) for the area which has specific problems difficult to be solved by
general zoning system. We suggest the use of DUP in managing some coastal areas
which are vulnerable to sea level rise and coastal hazards. For this, further study is
needed to develop a guideline for sea-level rise risk district unit plan including specific

land uses, building design, open space plan, street plans, financial plan etc.
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