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Establishment of a Dynamic Factor Prediction Module for Risk Assessment
in Coastal Activity Sites
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Abstract : Recent persistent coastal developments have expanded recreational areas and enhanced accessibility.
However, this growth has also led to a rise in safety incidents. These accident factors can be divided into human-
made and natural types. The latter is comprised of dynamic factors like waves, tides, sea fogs, and winds. While
institutions like the Korea Meteorological Administration and the Korea Hydrographic and Oceanographic Agency
already offer data on these dynamic factors, the resolution is often insufficient for a precise assessment of local-
ized risks. In this study, to overcome these limitations, we utilized the dynamic information from existing open
systems to construct a high-resolution numerical simulation. Through this, we developed an automated module to
predict dynamic factors in localized coastal activity areas. Particularly during the module's construction, we com-
pared and reviewed the numerical prediction results for waves with observed wave heights.

Keywords : coastal activity sites, risk assessment, dynamic factor, numerical simulation, automated module
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Table 1. Content of the utilized data
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Fig. 1. Configuration of the large region simulation design.
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Fig. 3. Configuration of sea fog and wind speed data extraction.

Fig. 4. Location Map of the 40 Risk Sites.
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Fig. 5. Dynamic factor modeling and data provision flow chart.
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Fig. 6. Conceptual diagram of data download, numerical calculation and forecast time.
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Table 2. Prediction-Observation statistical analysis result

Division RMSE CORR
Start time (dd/hh) 07/03 07/15 08/03 08/15 09/03 07/03 07/15 08/03 08/15 09/03

Anmyeondo 0.57 0.54 047 0.51 0.5 -0.23 -0.18 -0.03 0.02 0.04
Gijang 1.56 1.72 225 2.69 227 -0.17 0.13 0.95 0.85 0.77
Guryoungpo 1.16 0.9 1.38 22 2.24 0.56 0.63 0.86 0.76 0.68
Haegeumgang 347 38 4.13 3.88 2.14 -0.37 -0.37 0.84 0.87 0.85
Hyeopjae 1.73 2.16 1.06 1.16 0.75 -0.59 0.12 0.8 0.88 0.87
Oryukdo 1.92 1.66 133 1.52 12 -0.39 0.06 0.9 0.9 0.85
Saryangdo 226 2.66 2.92 225 0.87 0.04 0.04 0.59 0.48 -0.02
Yeongok 1.14 0.91 0.68 0.9 1.05 0.18 0.26 0.68 0.69 0.76
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Fig. 7. Coastal safety integrated system homepage and dynamic risk webpage.
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Fig. 8. Verification wave buoy location map and Khanun Typhoon path.
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Fig. 9. Prediction result-Observation buoy Wave comparison result.
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