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Abstract The world is suffering from various disasters caused by climate change. It is difficult to
accurately predict the scale and occurrence point of natural disasters, and their intensity is increasing
every year. However, in coastal areas, the construction or expansion of important infrastructure,
including nuclear power plants, has been accelerating in recent years. Research on tide level was
conducted to predict and prevent various coastal disaster factors that could affect human life and
damage property in coastal areas. In this paper, a tidal predictive power evaluation is presented for
accurate tide prediction in consideration of marine repair factors in places such as Busan, Gadeokdo,
and Geojedo, which have many floating populations and social infrastructure facilities. Past predictions
and measurement data collected from the tidal observation station of the National Oceanographic
Research Institute in the Namhae Coastal Area were used to consider factors such as wave period, wave
height, and wind speed, which were measured at the Korea Meteorological Administration's observation
stations. Logistic regression analysis and multiple regression analysis were used to analyze abnormal tide
occurrence for each observation station, and multiple regression analysis was used to create a tide
prediction function. Actual tide measurements, tide predictions from other methods, and the tide
prediction obtained in this study were compared. The results confirmed that the accuracy was improved
compared to the previous prediction method, and R® was improved by 4.9%. In addition, the tide
prediction function showed good accuracy in Busan, Gadeokdo, and Geojedo with N-RMSE of 3.5, 4, and
4.3, respectively.
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Table 1. Tidal Measurement Station

Station Measurement Period Observation
Name (year.month) Equipment
Busan 1956.01 ~ 2021.12 Lazer
Gadukdo 1970.12 ~ 2021.12 Buoy / Lazer
Gujaedo 2006.01 ~ 2021.12 Buoy / Lazer
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Fig. 4. Variables Correlation Analysis

Table 2. Tidal Measurement Variable Selection

V]z\i]inabele Variable Descriptions Category
P Measured tidal (M) Sub\]‘;ﬁ;ﬁ?son
month Month (Number)
T_max Maximum wave height (M)
T_ave Average wave height (M)
hPa Sea level pressure
Wind_max Maximum Wind(M) Ini:?gé?:m
Wind_ave Average Wind(M)
Wind_dir | Direction of Wind (Number)
Water_lev Water level of sea(M)
P_pre Predict tidal (M)
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Table 3. Logistic Regression Coefficient

m Busan Gaduk-do Gujae-do
Intercept 4.668 7.566 4.661
month 6.E-03 -0.00882 -0.00882
T_max -3.E-03 0.013553 0.013553
T_ave -8.E-06 -0.00088 -8.E-06
hPa 2.E-03 -1.2E-05 2.E-03
Wind_max 2.E-03 -0.00062 2.E-03
Wind_ave 5.E-02 0.002913 2.E-02
Wave_ave -3.E-02 0.078291 5.E-03
Water_lev 5.E-03 0.046909 -0.00062
P_pre 0.008 0.008625 0.002913
y-cut 4.87 4.83 4.34
p-cut 0.7531 0.8264 0.7654
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Table 4. Multiple Linear Regression Coefficient
(Normal Tidal)

Normal Tidal
\m Busan Gaduk-do | Gujae-do

Intercept 17.56661 17.56661 4.668
month -0.00882 -0.00882 6.E-03
T_max 0.013553 0.013553 -3.E-03
T_ave -0.00088 -0.00088 -8.E-06
hPa -1.2E-05 - 2.E-03
Wind_max -0.00062 - 2.E-03
Wind_ave 0.002913 -1.2E-05 5.E-02

Wave_ave 0.078291 -0.00062 -
Water_lev 0.046909 0.078291 2.E-02
P_pre 0.008625 -0.03872 5.E-03

Table 5. Multiple Linear Regression Coefficient
(Abnormal Tidal)

Abnormal Tidal

M Busan Gaduk-do | Gujae-do
Intercept -2.44F+01 17.56661 4.668
month 1.35E-02 -0.00882 6.E-03
T_max 5.27E+00 0.013553 -3.E-03
T_ave -1.66E-02 -0.00088 -8.E-06
hPa 2.09E-05 - 2.E-03
Wind_max 9.10E-03 - 2.E-03
Wind_ave 1.42E-02 -1.2E-05 5.E-02
Wave_ave 1.29E-01 -0.00062 -

Water_lev -8.76E-03 0.078291 2.E-02
P_pre 1.36E-02 -0.03872 5.E-03
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