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A Study on Geo-morphological Analysis and Risk Assessment Method
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Abstract : Rock platforms and TTP (breakwater) are dangerous environments commonly subject to tidal and high
wave energy on the open coast. This paper is a study on risk assessment to provide risk information, which is a
representative method for preventing coastal safety accidents. Risk assessment based on geo-morphological infor-
mation was conducted for the Halmi-Halabi rock platform in Anmyeon-eup, Taean-gun, Chungcheongnam-do. As
a result of the risk assessment in 16 directions, the risk was evaluated high in the NE, ENE, S, SSW, and W direc-
tions, where there are many sections with slopes exceeding £20°, and the NW direction was the lowest. Geo-mor-
phology on rock platform is central to understanding what makes one stretch of complex coastline more hazardous
than another, and it can be used to create site-specific morphological risk item. In particular, it will be assisting
coastal managers in an effort to reduce the number of injuries and drowning incidents by providing hazard infor-
mation to assess the relative risk.
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Fig. 1. Target location.
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Fig. 2. Comparison of spatial data models.
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(a) Spatial range of photography

Fig. 3. Overview of UAV(drone) aerial photography.
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(a) DEM

Fig. 4. Standard image data for entire region.
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Fig. 5. Standard image data for target region.
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Fig. 6. Criteria of profile map.
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Table 1. Geo-morphological characteristics by direction
Di Elevation (EL. (m)) Slope (Deg.)

" Highest Lowest Average Highest Lowest Average
N 1.432 -3.947 -0.976 41.1 0.0 9.1
NNE 2.160 -1.975 —-0.201 354 0.0 7.5
NE 2.325 —1.442 0.717 37.7 0.0 10.0
ENE 4309 0.047 2.188 50.2 0.0 11.2
E 23.079 1.432 12.208 60.0 0.4 25.9
ESE 26.085 1.427 11.753 62.4 0.0 28.9
SE 16.723 -0.404 5.403 58.2 0.0 21.2
SSE 5.043 —-1.784 1.752 445 0.0 11.0
S 2.904 —2.274 0.373 52.6 0.0 10.9
SSW 1.705 -2.518 0.013 51.0 0.0 11.6
SW 1.432 -2.914 —-0.532 47.6 0.1 94
WSW 1.891 -3.124 -0.661 38.0 0.1 9.6
w 1.728 —2.447 -0.387 61.9 0.0 10.0
WNW 1.288 -2.356 -0.871 37.6 0.1 7.3
NW 1.514 2477 —-0.956 46.8 0.1 7.8
NNW 1.432 —-3.947 -0.976 41.1 0.0 9.1
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Table 2. Variation of slope in segments by direction
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DI <10° >10° and <20° >20° and <30° >30° and <40° >40°

" Freq.’k Ratio Freq. Ratio Freq. Ratio Freq. Ratio Freq. Ratio
N 100 66.7 30 20.0 10 6.7 9 6.0 1 0.7
NNE 107 713 34 227 6 4.0 3 2.0 - -
NE 93 62.0 32 213 21 14.0 4 2.7 - -
ENE 86 573 38 253 17 113 4 2.7 5 33
E 35 233 28 18.7 27 18.0 15 10.0 45 30.0
ESE 43 28.7 19 12.7 18 12.0 18 12.0 52 34.7
SE 74 49.3 17 11.3 8 53 15 10.0 36 24.0
SSE 81 54.0 39 26.0 23 15.3 5 33 2 1.3
S 93 62.0 24 16.0 20 13.3 9 6.0 4 2.7
SSW 90 60.0 26 173 21 14.0 9 6.0 4 2.7
SW 93 62.0 39 26.0 13 8.7 4 2.7 1 0.7
WSW 90 60.0 41 273 15 10.0 4 2.7 - -
WY 97 64.7 24 16.0 21 14.0 5 33 3 2.0
WNW 115 76.7 24 16.0 7 4.7 4 2.7 - -
NW 116 773 24 16.0 4 2.7 5 33 1 0.7
NNW 100 66.7 30 20.0 10 6.7 9 6.0 1 0.7

* Freq.: number of segments in the slope range, ** Ratio: ratio to total number (150) of segments (%)
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Table 3. Geo-morphological factor for risk assessment

Irregularity of topography Slope by segments

Dir. (20.5m) (=20
Freq. Freq. Freq./Length (%)

N 8 20 133
NNE 9 9 6.0
NE 9 25 16.7
ENE 11 26 17.3
E 5 87 58.0
ESE 5 88 58.7
SE 6 59 393
SSE 8 30 20.0
S 10 33 22.0
SSW 10 34 227
SW 8 18 12.0
WSW 8 19 12.7
W 11 29 19.3
WNW 7 11 7.3
NwW 8 10 6.7
NNW 9 20 13.3

¥ 3KBae et al., 2003; Redfern and DiPasquale, 1997)7}
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Table 4. Definition of Geo-morphological factor
» Classification of risk factor
Category Definition of factor
Grade Assessment base
1 Very low as<2
Frequency of sections with 2 Low 2<a<5
Irregularity (a) elevation changes of 0.5 m 3 Medium 5<a<8
or more 4 High 8§<ax<12
5 Very high 12<a
1 Very low b<5%
. . 2 Low 5%<b<10%
Slope (b) E*O‘tlzs"offs‘;%“ézms::ﬁ‘ore 3 Medium 10% < b < 15%
P & 4 High 15% < b <20%
5 Very high 20%<b
Slope

Risk matrix Very Low| Low
1
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Fig. 8. Risk matrix for Halmi-Halabi Rocks.
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