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Impact Assessment of Sea Level Rise based on Coastal Vulnerability Index

o] af]* -

7(]-5]]{,:** .

EEe

Haemi Lee*, Tae soon Kang** and Kwangwoo Cho*

L= e i ]

S A Ak, ek S Aa8 Fol
PSS USOS) X R 07 %
SR A9 BEEG} e ARE vetEo] A

25, AAE)S TR F oS
1.826~22.361(B ¢ 7.085)0]19.0H,
HIGH) =%

A A A NS B0 s B g Slsiel J1E A Seby
Fale 482 Falol vd) HoMIS Bre

YER = USGS b
1 m 35 A Al 2.887~30. 619(331%‘ 12361 Z71sl3ich. ¢ S (VERY
Uehg= aflore A 8.57%c4, 1m a5 A5
2Ol whek GhEA RO H, Al ok, 1/dwrellA A UERsLTE

[e5

o AelA] EARE Hopy
FHopy A%, gAY AR EF, o]
%, 4, 2ph ol 4 Sele0d, 3

Brkstsieh. WA Facre] Aoy st

Lo X

A 3556%% =7)eFaAt) FHoky Wal= X
o5 98 x| EXo]gL T4, F

AA, B2 T AR AR, FA), A 58] AAAAR F8] W BEE vEho], 7153t Altie] &

QrEAo] g0 MEE TeHE Ao Uehdth B A ok A5 AAA 3g 9 54 ok Ak 482
Slslol FHery Aol % ~Teld, 9 Rl olat Hobd A/ 0 ofF Bhel 7|2e B elnm

3 5 39 AP Bk AN AL,

HAIBO! : 3l W A, 7] S e, QAQEAI AT, QIok ok A5, A%

Abstract : We have reviewed the current status of coastal vulnerability index(CVI) to be guided into an appropriate

CVI development for Korean coast and applied a methodology into the east coast of Korea to quantify coastal
vulnerability by future sea_level rise. The CVIs reviewed includes USGS CVI, sea_level rise CVI, compound CVI,
and multi scale CVI. The USGS CVI, expressed into the external forcing of sea_level rise, wave and tide, and
adaptive capacity of morphology, erosion and slope, is adopted here for CVI quantification. 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 the year of 2100(1 m sea_level rise). The index “VERY HIGH” is currently 8.57% of the coast and occupies
35.56% in 2100. The pattern of CVI change by sea_level rise is different to different local areas, and Gangneung,
Yangyang and Goseong show the highest increase. The land use pattern in the “VERY HIGH” index is dominated
by both human system of housing complex, road, cropland, etc, and natural system of sand, wetland, forestry, etc.,
which suggests existing land utilization should be reframed in the era of climate change. Though CVI approach is
highly efficient to deal with a large set of climate scenarios entailed in climate impact assessment due to
uncertainties, we also propose three level assessment for the application of CVI methodology in the site specific
adaptation such as first screening assessment by CVI, second scoping assessment by impact model, and final risk

quantification with the result of impact model.
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el 7 gl om Al FHAsto] vl A -AZART (USGS)
o AEstaL Qe ALF A (Coastal - Vulnerability
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Fig. 1. Vulnerability map for Andalusia(source: Ojeda-Zujar et al., 2009).
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Fig. 2. Variables used for the national scale application in Northern
Ireland(source: McLaughlin and Cooper, 2010).
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Table 1. Data used for the CVI calculation

Index Data

Google Earth Satellite Imagery
(earth.google.com),
NGII Topography map(1/5,000 scale),
Field Survey

Gangwondo(2010), KEI(2009)
Tachikawa et al.(2011)
KEI(2009), Vermeer &

Geomorphology

Shoreline erosion rate
Coastal slope

Relative sea_level

rise rate Rahmstorf(2009)
Mean wave height KORDI(2003)
Mean tidal range KHOA(2014b)
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Table 2. The scale and value of Coastal Vulerability Index(CVI) adopted in the present study based on the USGS CVI index(USGS Woods

Hole Coastal and Marine Science Center)

VERY LOW LOW MODERATE HIGH VERY HIGH
Category
1 2 3 4 5
Rocky, cliffed coasts Medium cliffs LOV.V Chffs. Cobble beaches
Geomorpholo: (about 70~100 m Indented coasts Alluvial plains Estu: Sand beaches
TPROTogy sea cliff) (about 40~70 m (Less than 40 m La ;(I)z
sea cliff) rocky coast) &
Shoreline
erosion/accretion(m/yr) >2.0 1.0~2.0 -1.0~1.0 -2.0~1.0 <2.0
Coastal slope(%) <1.20 1.20~0.90 0.90~0.60 0.60~0.30 <0.30
Relative
sea_level change <1.8 1.8~2.5 2.5~3.0 3.0~34 >34
(mm/yr)
Mean wave height(m) <0.55 0.55~0.85 0.85~1.05 1.05~1.25 1.25>
Mean tide range(m) <6.0 4.0~6.0 2.0~4.0 1.0~2.0 <1.0
Table 3. Statistics of CVI in the East coast of Korea for current and 1 m sea_level rise and its comparison with US coasts
Korean East coast(KEI) US Pacific coast us .Gulf of US Atlantic
CVI (USGS) Mexico coast coast
MINIMUM 1.83 2.89 2.00 1.20 1.22
MAXIMUM 22.36 30.62 28.30 39.50 39.52
MEAN 7.09 12.36 9.92 15.25 14.75
MEDIAN 5.77 11.18 8.48 15.50 15.49
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Fig. 6. Categorical classification and its percentage of the CVI at present state(left panel) and 1 m SLR(right panel) for six local governments.
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