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A Study on Characteristics Analysis of Swell Wave Accidents
and the Establishment of Countermeasures in the East Coast
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Abstract : In this study, we collected cases of accidents caused by swell in the east coast of Korea from 2013 to
2017. The location of the accident, the season, the type of coast and the type of damage were classified and the
correlation between the accident and the wave data was analyzed by collecting the observation data of the nearby
area at the time of the accident. Also, based on the results of the coastal disaster vulnerability assessment of Korea
Hydrographic and Oceanographic Agency, the vulnerability grades of swell accidents area were evaluated. In swell
accident area, the average grade of the wave exposure index was 4.91, the wave sensitivity index was 3.87, and the
wave impact index was 4.90. As a result, most of the swell accidents occurred in the 5 grade (very vulnerable level)
of the wave impact index, and the area of the east coast (78.7%) of the same 5 grade was classified into five types
according to the wave sensitivity index result. Finally, a countermeasures was taken for characteristics of each type.
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Fig. 1. Locations of swell accidents and occurrence rate.
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Fig. 2. Wave condition at the swell accidents: Seasonal analysis.
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Table 1. Seasonal mean wave heights and periods at the time of swell accidents

Items Spring Summer Autumn Winter
Mean significant wave height (m) 1.96 1.57 3.26 3.47
Mean significant wave period (sec) 8.25 8.12 10.15 10.84
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Fig. 3. Wave condition at the swell accidents: Comparison of human
and property damage.
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Fig. 4. Annual occurrences of swell accidents.
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Table 2. Indicators and parameters used in the assessment of wave exposure index and sensitivity index

Index Indicator

Parameter

Wave exposure Wave intensity

Significant wave height

Human sensitivity

Population, Vulnerable social group

Wave sensitivity Property sensitivity

Building, Boat and Road, Industrial complex,
Fish farm, Coastal vulnerable facility, Land value

Geographical sensitivity

Elevation, Slope, Flooding area, Coastline

Data base construction and numerical modelling

v
Quality control

J
J
v
Spatial statistical analysis ]
v
Standardization ]
J
J
]

[

[

[

[

[ Consideration ;waeighted factor
[

[

[

v
Coastal vulnerability assessment
v
Verification
i
Consideration of the results ]

Fig. 6. Flowchart of coastal disaster vulnerability assessment.
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Table 3. Notation for evaluation grade

Grade Vulnerability Color
1 Very low
2 Low
3 Moderate Yellow
4 High Orange
5 Very high
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Area Mean wave exposure index Mean wave sensitivity index Mean wave impact index
Whole of the East coast 4.66 3.36 4.69
Accident area 491 3.87 4.90
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Fig. 7. Wave vulnerability assessment results.

Classification of
swell accident type
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Table 5. Classification of swell accident type
o Sensitivity average grade
Type Characteristics - Rate
Human Property Geo-graphic
A High - Human & Property & Geographical sensitivity 4.8 4.7 4.6 31%
B High - Human & Property sensitivity 4.6 44 2.1 16%
C High - Human & Geographical sensitivity 4.0 2.7 39 13%
D High - Property & Geographical sensitivity 1.8 3.8 4.7 7%
E Low - Sensitivity 3.0 2.5 14 11%
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Fig. 9. Swell accident areas by type classification.

Table 6. Countermeasure for the sensitivities

Human sensitivity

Property sensitivity

Geographical sensitivity

Education and promotion for coastal
safety

Restriction of access to hazardous
areas

Installation of warning signs
Enforcing SMS service for disaster
notification

Installation of safety fence

Installation of emergency alarm sys-
tem (loud speaker and electric sign-
board)

Local autonomous disaster preven-
tion team organization

Designation of dangerous districts
Maintenance Project Implementation
and Management

Maintenance of breakwater and shore
protection

Installation of warning signs
Enforcing SMS service for disaster
notification

Restrictions on vessel entry and depar-
ture

Inducement to Storm and Flood Insur-
ance

Extension of emergency contact net-
work

Operation of information transmission
system

Designation of dangerous districts
Maintenance Project Implementation
and Management

Installation of warning signs
Reinforcing structures (breakwaters,
retaining walls, scaffolds, etc.)
Maintenance of Inundation prevention
facilities (drainage, embankment, etc.)
Designation of dangerous districts
Maintenance Project Implementation
and Management
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