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Evaluation of Shoreline Retreat Rate due to a Sea Level Rise using
Theory of Equilibrium Beach Profile
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Abstract : The purpose of this study is to evaluate coastal erosion due to a sea-level rise. The shoreline retreat rate
was calculated due to future sea-level rise. Shoreline retreat rates were quantified with the cross-sectional data of 23 sandy
coasts (12 sites from east coast, 5 sites from south coast, and 6 sites of west coast) and 3 cross-sectional profiles from each
side of the coasts in Korea. The theory of equilibrium beach profile was employed in this study to evaluate the
applicability of the theory into the coast of Korea and was tested with 15 cross-sectional beach profiles. Four scenarios of
future sea level rise such as 38 cm, 59 cm, 75 cm, and 100 cm were adopted to estimate the shoreline retreat rates. Overall
shoreline retreat rates for the coasts in Korea were predicted as 43.7% for 38 cm, 60.3% for 59 cm, 69.2% for 75 cm, and
80.1% for 100 cm sea level rises, respectively. Retreat rates in the east coast (29.6% for 38 cm, 45.1% for 59 cm, 56.0%
for 75 cm, and 69.9% for 100 cm) showed relatively low compared to the south coast (51.9%, 67.6%, 77.2%, 87.3%) and
the west coast (53.8%, 71.0%, 78.5%, 86.4%). However, all sandy coasts in Korea were assessed to be vulnerable with
increasing sea-level rise. There are uncertainties in the assessment of this study, which include the limitation of the
assessment model and the lack of the spatio-temporal data of the beach profiles. Therefore, this study shows that it is very
important to spend integrated efforts to respond coastal erosion including comprehensive observations(monitoring) and
the development of scientific understanding on the field.

Keywords: climate change, sea level rise, coastal erosion, shoreline retreat rate, Bruun's rule, equilibrium beach profile
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Fig. 1. Time and space patterns of natural factors of coastal erosion(Eurosion, 2004).
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Table 1. Results of coastal erosion monitoring yearly(120 sites)
(unit : sites) (MLTM, 2009)
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Fig. 2. Coastal Erosion Map(MLTM, 2009).
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Fig. 5. Examples of equilibrium beach profile using parameter
method from surveyed one.

Table 3. A(m"?) value according to sediment size (0.10~1.09 mm)
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Fig. 6. Estimation of H,, 7, using regression curve.

d(mm) 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.1 0.063 0.0672 0.0714 0.0756 0.0798 0.084 0.0872 0.0904 0.0936 0.0968
0.2 0.100 0.103 0.106 0.109 0.112 0.115 0.117 0.119 0.121 0.123
0.3 0.125 0.127 0.129 0.131 0.133 0.135 0.137 0.139 0.141 0.143
0.4 0.145 0.1466 0.1482 0.1498 0.1514 0.153 0.1546 0.1562 0.1578 0.1594
0.5 0.161 0.1622 0.1634 0.1646 0.1658 0.167 0.1682 0.1694 0.1706 0.1718
0.6 0.173 0.1742 0.1754 0.1766 0.1778 0.179 0.1802 0.1814 0.1826 0.1838
0.7 0.185 0.1859 0.1868 0.1877 0.1886 0.1895 0.1904 0.1913 0.1922 0.1931
0.8 0.194 0.1948 0.1956 0.1964 0.1972 0.198 0.1988 0.1996 0.2004 0.2012
0.9 0.202 0.2028 0.2036 0.2044 0.2052 0.206 0.2068 0.2076 0.2084 0.2092
1.0 0.210 0.2108 0.2116 0.2124 0.2132 0.2140 0.2148 0.2156 0.2164 0.2172
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Table 4. Characteristics of beach profiles for sandy coasts

Site No d(mm) A(m'"™) N R
1 0.474 0.1569 0.5713 05136
2 0313 0.1275 0.6373 0.6866
3 0.299 0.1249 0.6296 0.1183
Daecheon Beach
4 0.399 0.1449 0.5982 0.0284
5 0317 0.1288 0.6055 -0.3368
Mean 0.360 0.1366 0.6084 -0.0034
Vte(:g?’ 1 0.173 0.09045 0.6655 0.9768
Doksan Beach 2 0.177 0.09355 0.6605 0.9875
Mean 0.175 0.0920 0.6630 0.9822
1 0.210 0.1030 0.6789 0.9644
2 0.203 0.1001 0.6928 0.9716
Dippul Beach
3 0.185 0.0952 0.7056 0.9597
Mean 0.199 0.0994 0.6924 0.9652
1 0.373 0.1395 0.7062 0.9668
2 0.400 0.1450 0.6954 0.9633
Gangmun Beach
3 0.457 0.1540 0.6866 0.9650
ESOSZ?‘ Mean 0.410 0.1462 0.6961 0.9650
1 0.6275 0.1764 0.6791 0.7779
Hosan Beach 2 0.2975 0.1248 0.7381 0.6617
Mean 0.4625 0.1506 0.7086 0.7198
TOTAL Mean 0.327 0.127 0.663 0.612
2 A9+ Bruun(1962)e]  oJ3 Al=® wp glom, upehA] o] 9} 2 A EAS EeHA] o A A
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Heokth 7] B=E S 1 S -4 Aar) Q= =2 570 8 2 0.6791~0.73813 2/3R.C} Tha FA] e §le] A3
Hs ghdoz F 15 was AAsta, ol whdol o} tha UhE AERS welth wmdk Zhzke] i snlE e A
h(y) = Ad)y" 0.2 ZFHTh= 714 sholl A5whdo] st HE v F3HAQ1 H 2 Yt Ash thadeE Mgko] A
FA-A 8 FFAA 02T Ngks 2P staith o714 Aow AA Yehh= As B T AsleH, o= FUA Y
A(d)y= & 2 E(profile scale factor)Z4] Table 32 ©]-& oA ks uhE F7HAQI Ngke] Wisls ufelsho 2 ¥k
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Dalrymple, 2002).  AFelM= 470 Al s Alvke] el diste] $-2u
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2 0.663e eI Qlo] 7]1=2] FFschd 2ol A Ao thet sfigt 3E A= Fig. 73 2t} Fig. 8914 3
AR 2/38}F vlwste] Ao w2 & dx|ehk= A o% e QF FEEE SlbE Y SE AT 9] vlE VR, 237) S5
WTH(Table 4). Table 404 R*= ATAIGFEA BEAFAAS ko] et FEES 38 cm 5 ol 22.0%, 59 em?]
o] AlFo® FAEM, o] gho] 1ol 7PhETE 3]4 =40l 735 35.0%, 75 emQl 739 45.5%, 100 cm&! 7% 60.1%=
HETH T & A TS o]t 247} S7Vekch(Fig. 9). ARFA % o] 17} 2S5
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Fig. 7. Shoreline retreat widths due to a sea level rise(23 sandy coasts).
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