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Wave Prediction in a Harbour using Deep Learning with Offshore Data
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Abstract : In this study, deep learning model was set up to predict the wave heights inside a harbour. Various
machine learning techniques were applied to the model in consideration of the transformation characteristics of
offshore waves while propagating into the harbour. Pohang New Port was selected for model application, which
had a serious problem of unloading due to swell and has lots of available wave data. Wave height, wave period,
and wave direction at offshore sites and wave heights inside the harbour were used for the model input and out-
put, respectively, and then the model was trained using deep learning method. By considering the correlation
between the time series wave data of offshore and inside the harbour, the data set was separated into prevailing
wave directions as a pre-processing method. As a result, It was confirmed that accuracy and stability of the model
prediction are considerably increased.
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Fig. 1. Location map of target area. Left: measurement stations of Pohang New Port (Pohang Regional Office of Oceans and Port, 2012).
Right: Pohang buoy, Yeongil Bay New Port buoy, and offshore grid points for estimated wave data (Ministry of Oceans and Fisheries,

2019).
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Fig. 2. Comparison of time series wave height, period, and direction between hindcast data by SWAN and measured data at Pohang buoy.
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Fig. 3. Comparison of time series wave height, period, and direction between hindcast data by SWAN and measured data at Yeongil Bay New

Port buoy.

Table 1. Input and output data of test cases

Case Method Input data Output data
Case 0 Classification Hindcast wave data at 122,123,124 points Measured wave height at W3
Case 1 Deep Learning Measured wave data at W2 Measured wave height at W3
Case 2 Deep Learning Hindcast wave data at 122,123,124 points Measured wave height at W3
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Fig. 4. Comparison between KNN and AdaBoost classification model results inside Pohang New Port.
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