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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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(World Meteorological Organization)°|] #|A] 3t GRIB2 &
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] fI8, tevet dOLU il = ghol] sl BojE
AEE M /324 382 ADCIRC F3(ADvanced
CIRCulation model)el] 3= L_ &2l SWAN X & (Simulating
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Data type Wind field 8 Tidal constituents Sea fog visibility Synthetic wind speed
M,, S,, K, O
Detailed Content U10, V10 > o b b VISI (m uU10, V10
N, Py K Q m
KMA GDAPS [aDAPS . 2 :
Data Download L . 4 Py
- i e C . 7 i
ey 2 | NetCDF O =3 ]
i .7 FEM Grid

kmsz File | 7
: FDM Grid ~ :

Fig. 1. Configuration of the large region simulation design.
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Fig. 4. Location Map of the 40 Risk Sites.
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Small region grid(FDM)

<Risk assessment site>

Out Wind (Speed, Dir)
ﬁ
Sea fog (Visibility)

= E3ehe BAEEG7HA AAPE9IE gstEA Adalet
o] 3A BEAS - mH s Nwp- G258k(Nonh Western Pacific
Grids having 258,000 vertices) FEM(Finite Element Method)
AR} AAE FF3IAT A5 RES 8l AsE 291 4
= FHAGERARL Y 29 AS5AES} v wHS
(Suh et al., 2015), 71’43 GDAPS A&59 55
AS o] PER Folo] Wi Algeta vl
(Fig. 1).
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KMA FTP Large region FESZQO: NWP-G258k Small region
Server calculation process ADCIRC+UnSWAN calculation process SWAN
GDAPS )~ Data Create Model Run Small Region Model Run
TDArcH Download ] > | Wind Field ] ™ | Large Region | ™ | Input Value out | ™ | small Region
‘ Tide
Wind, Sea Fog _ Risk Assessment P Wave(Height, Period, Dir)
"| Dynamic Factor Provide |

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 22 224 0.56 0.63 0.86 0.76 0.68
Haegeumgang 3.47 3.8 413 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 2.66 292 225 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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Saffir-Simpson scale
Tropical depression (s38 mph, <62 kmvh)
[0 ropical storm (39-73 mph, 63-118 kmvh)
[[] category 1 (74-95 mph, 119-153 kmvh)

[[] category 2 (96-110 mph, 154-177 kemvh)
B Category 3 (111129 mph, 178-208 kmvh)
[ Category 4 (130-156 mph, 209-251 kmvh)
[ Category 5 (2157 mph, 2252 kmvh)

[0 unknown

Fig. 8. Verification wave buoy location map and Khanun Typhoon path.

Anmyeondo Gijang
s . KMA s . KMA
— 23080703 —— 23080703
=7 —— 23080715 ~7 —— 23080715
= —— 23080803 = —— 23080803
= — 23080815 = —— 23080815
25 —— 23080903 25 —— 23080903
-5 4 Typhoon Intrusion Period ﬁ 4 Typhoon Intrusion Period
> >
©3 3
=, =,
: . . 1oens
2023-08-08 2023-08-09 2023-08-10 2023-08-11 2023°08-12 2023-08-13 2023-08-08 2023°08-09 2023°08-10 2023-08-11 2023-08-12 2023-08-13
Date ate
Guryoungpo Haegeumgang
s . KMA s « KMA
23080703 23080703
~7 —— 23080715 ~7 —— 23080715
Es —— 23080803 Es —— 23080803
= — 23080815 = —— 23080815
25 —— 23080903 25 —— 23080903
<4 Typhoon Intrusion Period <4 Typhoon Intrusion Period
> >
z3 @3
=, =,
1 1 =
2023-08-08 2023°08-09 2023°08-10 2023-08-11 2023°08-12 2023-08-13 2023-08-08 2023°08-09 2023°08-10 2023-08-11 2023-08-12 2023-08-13
Date Date
Hyeopjae Oryukdo
s . KMA s .« KMA
23080703 23080703
~7 —— 23080715 ~7 —— 23080715
= —— 23080803 Eg —— 23080803
= =
2 —— 23080815 2 —— 23080815
s —— 23080903 23 — 23080903
-:, 4 1 Typhoon Intrusion Period ﬁ a4 Typhoon Intrusion Period
> >
3 3
o o
=, =,
1 R 14,
fe* O] vo, O Toeeen(
20230808 2023°08-09 2023-08-10 2023-08-11 2023-08-12 2023-08-13 2023-08-08 2023-08-09 2023-08-10 2023°08-11 2023-08-12 2023-08-13
Date Da
Saryangdo Yeongok
s . KMA s . KMA
23080703 23080703
=7 —— 23080715 ~7 —— 23080715
Ee —— 23080803 Eg —— 23080803
b= =
2 — 23080815 2 —— 23080815
25 —— 23080903 23 — 23080903
-5 4 Typhoon Intrusion Period -5 4 Typhoon Intrusion Period
23 @3
= 2 = 21e0a% o0,
1 1
2023-08-08 2023°08-09 2023°08-10 2023-08-11 2023-08-12 2023-08-13 2023-08-08 2023°08-09 2023°08-10 2023-08-11 2023-08-12 2023-08-13

Date Date

Fig. 9. Prediction result-Observation buoy Wave comparison result.
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