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Analysis of Short-term and Long-term Eftects of Sea Level Rise on Coastal Cities
: Case of Myeongji City, Busan
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Abstract

When planning coastal areas, sea level rise (SLR) is often overlooked because planners typically expect the effects of
SLR to occur in the distant future, i.e., approximately a century later, and because the assessment of SLR is challenging.
However, SLR is likely to affect coastal cities even in the short term via an increase in tide and storm surge heights. Using a
spatial tool, we estimate the short- and long-term effects of SLR on houses in Myeongji City, Busan. Results show that old
towns at low elevations of the city are particularly susceptible to flooding in the short term. The expected annual damage
by SLR in 30 years is 0.3-0.4 billion KRW, which will increase exponentially to 0.9-15.0 billion KRW in 2100. When planning
coastal cities, this non-negligible short-term damage by SLR should be considered.
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Type Author Objective
Creates a sea level rise map of Korea and estimates the number and area of
Lee (2017) .
houses at risk
Yeo and Lee (2017) Estimates damagves of sea level rise, such as loss of lives, building damages, loss
of transportation infrastructure, along the coast of Busan
Lee and Choi Estimates direct damages of sea level rise to lands, apartments and roads and
. (2017) indirect damages to the logistics and tourism industry
Sea levelrise,

Economic analysis

Estimates costs of sea level rise such as property losses, resident migration costs,

Min and Cho (2014) settlement costs, and costs of coastal defense facilities in East and South Coast of

Korea

Shinetal. (2013)

Suggests an index to evaluate the vulnerability to sea level rise and calculates
impacts on lands through an integrated topographic modeling

Song and Lee
(2015)

Calculates social and economic impacts on coastal areas in Korea

Sea level rise, Hwang et al. (2020)

Evaluates socioeconomic factors such as roads and buildings by the risk of mixed
disaster and predicts impacts of floods in Busan New Town

Architectural influence
Park et al. (2009)

Estimates costs of rebuilding infrastructures in Jeju due to sea level rise

Kim et al. (2019)

Analyzes the sea level variation based on tidal data from three stations near Busan

Sea level rise Park et al. (2020)

Estimates rates of sea level rise in Korean coastal cities and proposes flood
defense standards

Lee and Bu (2017)

Predicts inundated areas and infrastructures in Jeju under sea level rise scenarios
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Table 2. Houses at risk by surge height

Number of Fraction of
Surge height (m) houses atrisk  houses at risk
#) (%)
1.02
(100-year flood in 2021) 61 .7
1.1
(100-year flood in 2050) 91 25
1.26
(100-year flood in 2100) 108 29
T4 162 4.4

(100-year flood in 2150)
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Flooded area when sea level rises of 1.02m
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B Flood damage house

Flooded area when sea level rises of 1.11m
Buildings
B Flood damage house
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Figure 3. Areas and buildings at risk of a 100-year flood in Figure 4. Areas and buildings at risk of a 100-year flood in
2021 (1.02m) 2050 (1.11m)

Flooded area when sea level rises of 1.41m
Buildings
B Flood damage house

Flooded area when sea level rises of 1.26m
Buildings
B Flood damage house

0 033 065 1.3Kilometers 0 033 065 1.3Kilometers

Figure 5. Areas and buildings at risk of a 100-year flood in  Figure 6. Areas and buildings at risk of a 100-year flood in
2100 (1.26m) 2150 (1.417m)
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Table 3. Surge height by return period (m)

2021 2050 2100 2150
10-year flood 0.66 0.76 0.91 1.06
50-year flood 091 1.00 1.15 1.30
80-year flood 098 1.07 1.22 1.37
100-year flood 1.02 1.1 1.26 1.47
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Figure 7. Estimated flooding damage (KRW 100 million)

7t A 9l (annual expected damage)% =
(Figure 8§ ¥} 2, 20219 @A BAFoA AS5E=
Ao oF 109 Yo F44E, 22y s
2050 71 AZE ol 7S oF 13~142] €, 2100 694
TN 19~25% A o8 A F7RRIY, 2o si4H
E 74 Al 210097858 cldulsido] 24 Fteke olf 5
Sht= sl Eol7h AS5ES] vie zolof ZobA A WA El=
A Hglel7t AR ) Slek, olelgt Jgra] sl A
o]7] wfiZoll YA 4=} vjusf 2 wjsiE WA
T A %}7%*01 EX]o] 8] s ALS]- A WskE i
Bf5lA] oorom, A7|Ho® sl wo ARt 7RI
whepba] A Oﬂ P ]2 Apol= sl Aol whE
For AT 4 Slrk =, 20504 71 S Al I
oF 3~49, 21009 7| sl o] FFS 9~159 08 5
(33309 W)= g =0 Yoz o
< ol s G FA =AAEE 9 e DA o142

o
oy

A3}

bl
AL~
°

fr

.
og

2

|

}-

>,
N Fw oz o

O

uhuRO = 4 0l B 71 JTS TAS(H.5%/Y)
2 Ags) AR AL F B Shd 4S5E 71 A

(3.0mm/'d) 489 ¢, 2 sil=E A& 71 A4.2mm/9)

2020 2050 2080 2110 2140

Year

= The Average Rate of SLR (3.0mm/year) = The Maximum Rate of SLR (4.2mm/year)

Figure 8. Expected damage over time (KRW 100 million)

Journal of Korea Planning Association Vol.57, No.4 (2022) 43



ook
rdo

ME- 75

750} gog STt o) 9o siNskY, =4 g 9 el
AN B4 Aol B s S A9 o A
8] vl gole} g 4= glom, chA] Gl S A elel 4

AL AR,

shet wAAR) 59 % el Aol sk el mhE 93
Aaom Bk 9 wegsha ol A A e S HEIE g

2ete @A mARRONA] s A= Al o2 a1

[e3

: SR QI s Asoll wh
ol A71(10001 & o] F)ofl AA WAe| w} o] 5 24
Skl @A 71 diizolnt, TRy 2T w2 AtollAl Ler
Lol s Aol wheE G 7 a2 714wl ok
2k ARl Fp i QIR &4 a7 3A| sEE|ofof gitk
oj2fgt SHollA & A4ts FARFIAl A BAlE A
AZ W22 st Ao &7 e AR BAE
oM 5 LR IRt FA8 A= Arvsle s As(S

g A o] AAgrolahs M-S RIS uf AR Fro] A
Ak AR opgo] AlgE A o8 EAE o HAEo] &
oF FAbgA] 32 7hA ] 2030 A7] SHEAREFG AL, 2019:
HARFAA] ZEAE, 2016)0014] Bl Ad5 (S YL ) T
& AR AFEA] ¢ qlow, s x| el gt Hugh
23 ke FA] Gk o] WA Al ] ae7 2 Qs
Ao = giehect

A 1S (A~ W W8 49, A% v
WA QaE obd X o5 Jfdo] bR AlEA] A YRE
Bl Aol FoFet Ao dSHTt ogh AR i 4l
TA0] A 4=y E A dAloA a5 Aol mHE Gkl
S0 LHER] LIPS 7HeS AR, FE alieh A
Y- A7 Al sl gl thHE HOR 9GS Akl JFETHE
AAI AEeE o] WA 9 S oo npo] Waghks Kol
ot AR o2, siaH Aol T AE TGS A
ol Asf sfiebdAd 24, sijbi s L2E F7MEA], 1%
A FE Fo AES 8 52 EXo]8AEY AeA9S

A AR B A sl Aol whE 71 A Q] Ajak Q1 e

f
N
=
o
N
ﬁOL
Y
-
Y
BT
L
:?é
(o]
o
e

flo s 7

a:Tga

2 O

)

e

B

N

uy)

o

1o

!

44 "=EAE, ®M57H M4s (2022)

skl 71 8e) Exjo)g sk, FEAL 7H) Wk ohjet sl
Ao 2e] QATHF S M) S Aol ] 3
2 stk A Frhshor & Aolet, 4] PEE nekd A4,
S Ao S Gake vk ekl Wk 4 9 e
2 oaeln], S5 A4 A 22 S8t 7% ARE 28 4
912 Flolct

. A |HoRE SR ELIlaHt YAE ELIGH7H SAl0l LAECE
72 27127 E RS (hip: //www.nsdigoknS E2HEFEA HE O|0|EIE
25t

o
5
N
©
ok
0z
o
P
o
o
=
o
D
]

[
ro
ro
[ol=}
EN
to
>
i
10
=}
@
0

A2 ZBNeR BE BIEO| siUE sl s asol T
r
o

=
o
gets ot 220IM ARl HE=S 2l 100 Bl oY 2
o
=

5, FOIZ 3% M2 Al 04 Tal HISS 105~17720[0, 5% S A

+

A=

References

1L 4 S B 05, 2000, “HE0] Sl uh2
Adele sUopy 1A, rasser SR,

21(1): 1-14.
Kang, ].H., Park, S.J., Moon, S.R., and Yoon, ].T., 2009. “Effects
of Typhoon’s Characteristics on the Storm Surge at Gyeo-

ngnam Coastal Zone”, Journal of Korean Society of Coastal and
Ocean Engineers, 21(1): 1-14.

2. e E5E E8 AAA, 2010, “ald/ MRl w2 Sfet
oY 2] ] Fekd”, Mt FaatE| A, 24(1): 68-75.
Kang, T.S., Moon, S.R., Nam, S.Y., and Shim, |.S., 2010. “The
Vulnerability of the Reclaimed Seashore Land Attendant

Upon Storm Surge/Coastal Inundation”, Journal of Ocean
Engineering and Technology, 24(1): 68-75.

3. AT RARY, 2020, A 309 FF -2t s uid
3. 12mmA FOPA", KA
Korea Hydrographic and Oceanographic Agency, 2020. “Ko-
rea’s Sea Level Has Risen By 3.12 mm Every Year Over The
Past 30 Years”, Busan.

4, 9S54t 73], 2019, 7] HSte] w2 FAF At A7)
Bl Sk vl a A", Tl oS A, 31(1): 83-93.
Kim, M.S., Yun, H.S., and Kim, K.H., 2019. “A Comparative
Study of Long-term Sea-level Changes along the Busan

Coast due to Climate Change”, The Korean Society Fishries
And Sciences Education, 31(1): 83-93.

5. d01- o] A5, 2021, “shAl Sl Aol ZEafen
A0 mA= G, et s gE et el =it Al, 336):
298-307.

Kim, A.J., Lee, M.H., and Suh, S.W.,, 2021. “Effect of Summer



It MBSO 915t siotTAIS] B S7IR A4Sy

ol

10.

11

12.

13.

14.

EEAES T

Sea Level Rise on Storm Surge Analysis”, Journal of Korean
Society of Coastal and Ocean Engineers, 33(6): 298-307.

. AR E - AsE- 0], 2015. “Systern Dynamics-GIS nds

o] g3t sl A Mg FF B4, TaEA g BetEA],
182): 92-104.

Kim, J.S., Kim, H.Y., and Lee, S.H., 2015. “Analysis on Inunda-
tion Impacts of Sea Level Rise Using System Dynamics-GIS
Model”, Journal of the Korean Association of Geographic Informa-
tion Studies, 18(2): 92-104.

U 2R 2019, “AA7IRPEE 0] 8/ M ul sl 24

QH A", TiREA|2I3t3] AL, 54(6): 637-649.

Na, Y.G. and Choi, ].M., 2019. “A Study on the Flood Damage
Estimation Using Object-based Analysis”, Journal of the Korean
Geographical Society, 54(6): 637-649.

CUE7] -2 2013, S Aol mhE A s vl |

24 gl Wol HlE 74 —AFEE o R, T A
A, 22(1): 127-145.
Min, D.G. and Cho, K.W., 2013. “Economic Impacts of Sea-

level Rise and Optimal Protection on Jeju Island”, Environmen-
tal and Resource Economics Review, 22(1): 127-145.

-, 2014, 7RSO w2 Bl o] AAA
el g 9 2 el Holul g 34 5 Wit Aol thko.
B, TR A A A, 23(1): 2142,

Min, D.G. and Cho, K.W,, 2014. “Economic Damage of Sea-
level Rise and The Optimal Rate of Coastal Protection in the

Korean Eastern Southern Areas”, Environmental and Resource
Economics Review, 23(1): 21-42.

a7 - - glol=, 2020, 715 RS W sl A3
13 AR/MEA] F=HEA BV, TeAEkE ), 2006): 323-
332.

Park, Y.K,, Jung, B.S., and Kim, R.H., 2020. “Flood Risk As-
sessment for Coastal Cities Considering Sea Level Rise due

to Climate Change”, Journal of The Korean Society of Hazard
Mitigation, 20(6): 323-332.

HPEA, 2009. " s R SHAR g AAAslet S
QF, TerEAEf S]], 43(3): 435-454.
Park, ].J., 2009. “Vulnerability and Adaptation to Sea Level

Rise and Storm Surge”, The Geographical Journal of Korea,
43(3): 435-454.

HR2e - FOF- 055, 2009. ‘Bl Adsoll mHE AT 1A A
A0 foF 247, Sl 14EtE] 2009 A =T
A, Al AlEdiaha, 825-828.

Park,].Y., Bu, Y.S., and Lee, D.W., 2009. “Analysis of Influences
on the Coast Construction Facilities Depending on Sea Level
Rise”, Paper presented at Korea Academia-Industrial Coop-
eration Society, 2009 Spring Conference, Jeju: Jeju National
University, 825-828.

HiA], 2020.11.15. “BAAIEA] 19 Tl T A6E]S}-- B2
ZeA| A s o’ A A,

Bae, J.Y., 2020, November 15. “The Ground Subsides Again

after A Year in Myeongji New Town. .- The Road Splits and
The Crosswalk Falls”, The Kookje Daily News.

FARFA A 2019, 2030 FAREGA] A FAZH G| 7|5 A
37 BAE

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Busan Metropolitan City, 2019. “2030 Busan Metropolitan
City Basic Plan for Urban and Residential Environment Im-
provement”, Busan.

FABFEA] ZEAE, 2016, TR 2030 A7 AT, Fat
Gangseo-gu, Busan Metropolitan City, 2016. “Gangseo-gu
2030 Long-term Development Plan”, Busan.

Al A] ZAL, 2018, A 1S HBAE 2, B4
Gangseo-gu, Busan Metropolitan City, 2018. “Introduction
of Myeongji 1-dong Administrative Welfare Center”, Busan.

FATATEL 2012.10.30, “FAF 8iQ, 2] b= ) & 54,
cho]uya) 3k

Busan News Agency, 2012, October 30. “Busan Coast, ‘Shield
Forest’ to Prevent Tsunami”, Dynamic Busan.

F38 )3T, 2015, R4 Astele] Z] st BEuE,,
A AP

Song, K.W. and Lee, C.H., 2015. Climate Change Adaptation
Measures in Busan Coastal Areas, Busan: Busan Development
Institute.

A9l - 19 92,
ok QI =AM A Y9 sl 5l 2
53| AU Y], KAk FAtkslar,
Shin, Y.S., Ahn, SM.,, Na, Y.W., Kim, W.N., and Choi, B.G.,
2013. “Impact Analysis of Sealevel Rising in Incheon Islands Area
Using Spatial Information”, Paper presented at 2013 Korean
Sodiety of Survey, Geodesy, Photogrammertry and Cartograthy
Spring Conference, Busan: Busan National University.

ARl R DFE- S 2014, "Rl 29} 3
FASNRAS TET A il B A e
Aetsi=A, 14(1): 291-301.

Shin, J.Y., Lim, S.M., Kim, ].H., and Kim, T.W., 2014. “Analysis
of Urban Flood Damage Characteristics Using Inland Flood

Scenarios and Flood Damage Curve”, Journal of the Korean
Society of Hazard Mitigation, 14(1): 291-301.

A8, 2004, "AART BAGEA W A TR 4T
S, AL EE
Shim, M.P., 2004. (A) Study on the Economic Analysis n Flood

Control Projects: Multi-Dimensional Flood Damage Analysis,
Ministry of Construction & Transportation.

o141 oA, 2017, "Ikl B4k <igk 4 B4 9 1
3] 7 AP A7, TIDI IEAI 9, 111 143-174.
Yeo, S.J. and Lee, C.H., 2017. “A Study of Coastal Flooding

and Calculation of Damage Scale by Scenario”, Incheon Devel-
opment Institute Urban Research, 11: 143-174.

S A5 QG 2011, Tl A1l whE 21ok Fioby
71 Q1 YA
Yook, G.H., Jung, ].H., and Ahn, Y.S., 2011. A Study on the

Coastal Vulnerability Assessment Model to Sea Level Rise, Korea
Maritime Institute.

013, “THEE &8

=

S HA” 2013 =

[N}

oA WET - o|PE wA L o] T o] ANl 2, 2018,
B g7t 1wshs 5t 3 E &8 AlA 5 (D, Al
T A A,

Lee, M.J., Meang, |.H., Lee, Y.]., Yun, J.H,, Lee, ].H., Lee, S.M.,
and Jo, N.U., 2018. Establishment of Spatial Information Applica-

Journal of Korea Planning Association Vol.57, No.4 (2022) 45



Federal Emergency Management Agency (FEMA), 2003. A
Citizen’s Guide to Disaster Assistance, Washington, D.C.: U.S.

36.
Department of Homeland Security, FEMA, Emergency Man-
Hinkel, J., Lincke, D., Vafeidis, A.T., Perrette, M., Nicholls, R J.,

258
tion System For Advanced Environmental Impact Assessment (1),
all, 2018, 7] ¢SS 11

agement Institute.
Tol, R.S.J., Marzeion, B., Fettweis, X., lonescu, C., and Lev-
ermann, A., 2014. “Coastal Flood Damage and Adaptation

41.

T
Sejong: Korea Environment Institute.
25, oIAE - Amet- glnl- e 4%

S MK AsefY7IR] ALt A, Tel=7] S EstE]

215, 9(4): 369-376. 37.

Lee, SH., Kim, B.R., Im, J.H., Oh, K.R., and Shim, O.B., 2018.
“A Study on the Application of Coastal Disaster Prevention :
Considering Climate Change”, Journal of Climate Change Costs Under 21st Century Sea-level Rise”, Proceedings of the
Research, 9(4): 369-376. National Academy of Sciences, 111(9): 3292-3297.
26, O]E-%- Hok 9011, “Bl4= Ak Alube] o] w2 AM A 38, IPCC, 2019. “Summary for Policymakers”, in IPCC Spe-
20| oI5k BAY MstERals=AD),. 312D): 267274, cial Report on the Ocean and Cryosphere in a Changing Climate,
Lee, D.W. and Bu, Y.S., 2011. “Analysis on Effect of Con- edited by H.-O. Pértner, D.C. Roberts, V. Masson-Delmotte,
struction Facilities depending on a Scenario of Sea Level Rise P.Zhai, M. Tignor, E. Poloczanska, K. Mintenbeck, M Nicglaj,
around Jeju Coastal Area”, KSCE, Journal of the Korean Society A lem’ J. Petzold, B. Rama, and N.M. Weyer, Cambridge
of Civil Engineers D, 312D): 267-274. University Press.
1 Al W2 AR|A 4] B 1 39. Katz, R.W., 2010. “Statistics of Extremes in Climate Change”,
Climatic Change, 100: 71-76.
40. McEvoy, S., Haasnoot, M., and Biesbroek, R., 2021. “How Are
European Countries Planning for Sea Level Rise?”, Ocean &
Coastal Management, 203: 105512.
Mcgranahan, G., Balk, D., and Anderson, B., 2007. “The Ris-
ing Tide: Assessing The Risks of Climate Change and Human

ol4=A - XX, 2011, “sf4=
Lee, S.Y. and Choi, ]. M., 2011. “Analysis for Economic Cost of

27.
ARA] BT AR R, Tl 2] akE] 7], 46(5): 597-607.
Sea Level Rise ~Case Study: Haeundae Gu, Busan-", Journal of
2ol

28.

Settlements in Low Elevation Coastal Zones”, Environment and

the Korean Geagmphical Society, 46(5): 597-607.
o|Z¢, 2007. 3L FPEE 083t 3t niH A<
Urbanization, 19(1): 17-37.
42. Mcinnes, K.L., Walsh, KJ.E., Hubbert, G.D., and Beer, T., 2003.
“Impact of Sea-level Rise and Storm Surges on A Coastal

Community”, Natural Hazards, 30: 187-207.

Mendelsohn, R., Rajaoberison, A., and Yoo, |., 2020. “A
Coastal Resilience Analysis of a Heterogeneous Landscape”,

A A, A g7 BN A, 15(4): 97-102.
Lee, J.W.,, 2007. “Production of Flood Expectation Map in the
Reclaimed Land Using 3-D Spatial Information”, Journal of
Korean Society for Geaspatiul Inﬁ)rmation Science, 15(4): 97-102.

A% e et
43.
Journal of Environmental Protection, 11(6): 441-456.
Neumann, B., Vafeidis, A.T., Zimmermann, J., and Nicholls,
R.J.,2015. “Future Coastal Population Growth and Exposure

olafjn], 2017, “7] TS} W sfj4=H
W 2 AT, AR ShASSle,
Lee, HM,, 2017. “A Study on the Assessment of the Impact
44.
to Sea-Level Rise and Coastal Flooding - A Global Assess-

29.
of Rising Sea Levels Caused Climate Change on Flood-prone
Nicholls, R.J., 2011. “Planning for the Impacts of Sea Level

-

Area and Adaptation Strategy”, Ph.D. Dissertation, Sungshin
Women’s University.
30. 7L, 2008, TPAREEREAY O ofHIBFE Y A 3R
A3 =4 - BoF A (R43h),, AIE-
Korea Development Institute, 2008. Revised Standard Guide- ment”, PloS One, 10(6).
lines for Preliminary Feasibility Study for Water Resources Sector
Projects (Fourth Edition), Sejong. . ) L
’ Rise”, Oceanogmphy Society, 24(2): 144-157.
29 . 7FeElA “y ool X
8 gHE, 2020, “PAL BRRIAE Sietel 5 46. Nicholls, R.S., Hanson, S., Herweijer, C., Patmore, N., Halle-
gatte, S., Corfee-Morlot, J., Chiteau, J., and Muir-Wood, R.,
2008. Ranking Port Cities with High Exposure and Vulnerability to
Climate Extremes, OECD Environment \X/orkjng Papers No. 1,
OECD Publishing, Paris. https://doi.org/10.1787/011766488208
Seto, K.C., 2011. “Exploring the Dynamics of Migration to

Mega-Delta Cities in Asia and Africa: Contemporary Drivers

e 279
A K1 B7F, Tl SRS =y, 26(5): 506-513.
Hwang, S.M., Oh, HM., Nam, S.Y., and Kang, T.S., 2020.
“Coastal Complex Disaster Risk Assessment in Busan Ma-
47.
and Future Scenarios”, Global Environmental Change, 21 (Supple.
Stern, N., 2006. “Stern Review: The economics of climate

0.

31.
rine City”, Journal of the Korean Society of Marine Environment &
Safety, 26(5): 506-513.
32. Coles, S., 2001. An Introduction to Statistical Modeling of Extreme
Values, London: Springer.
33. de Moel, H., Botzen, W., and Aerts, J., 2013. “Economic and 1): S94-107.
Direct Losses from Hurricane Sandy”, Annals of the New York 48
change”, Cambridge University Press.
Diaz, D., 2016. “Estimating Global Damages from Sea 49. Walsh, K.J.E., Betts, H., Church, |., Pittock, A.B., Mcinnes,
K.L., Jackett, D.R., and McDougall, T.J., 2004. “Using Sea
Level Rise Projections for Urban Planning in Australia”, Jour-
nal of Coastal Research, 20(2): 586-598.
SHINGFRARY, 2021.7.19. “FRHAFRARD 1AITE ZHAR,
http3//www.khoa.go.kr/oceangrid/khoa/intro.do

Academy of Sciences, 1294: 81-89.
34.
Level Rise with the Coastal Impact and Adaptation Model
(CIAM)”, Climatic Change, 137: 143-156.
Dilley, M., Chen, R.S., Deichmann, U., Lerner-lam, A.L.,
and Arnold, M., 2005. Natural Disaster Hotspots: A Global Risk

35.
Analysis, Washington, DC: World Bank.

46 =EAZ, Mo7H M4z (2022)



ol

A50= It sotzAle] B R7IR HATIsHYRA

M

51

Korea Hydrographic and Oceanographic Agency, 2021, July
19. “Korea Hydrographic and Oceanographic Agency 1 Hour
Tide Data”, http://www.khoa.go kr/oceangrid/khoa/intro.do

European Commission, 2007, November 6. “Directive
2007/60/EC of The European Parliament and of The Council
of 23 October 2007 on The Assessment and Management
of Flood Risks”, EUR-Lex, https://eur-lex.europa.cu/elif
dir/2007/60/oj

Date Received 2021-12-27
Reviewed(1")  2022-02-21
Date Revised ~ 2022-05-10
Reviewed(2™) 2022-05-24
Date Accepted 2022-05-24
Final Received 2022-06-30

Journal of Korea Planning Association Vol.57, No.4 (2022)

47



	해수면 상승으로 인한 해안도시의 단 · 장기적 침수피해액분석 : 부산시 명지동 주거지역을 중심으로
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구 설계
	Ⅲ. 사례분석
	Ⅳ. 분석 결과
	Ⅴ. 요약 및 결론
	인용문헌References


