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SYSTEM OVERVIEW

Forecasting methodology divided into two models

that are coupled:

1. Spatial Nowcasting

Relate the conditions at point locations to the
conditions throughout the model domain

2. Temporal Point Forecasting

Use the conditions at the in-situ measurement
locations to forecast future conditions at the

same location

Coupling models enables spatial forecasting

Step 1: Conduct gap filling
(Method in §2.2)

Collect multi-resources raw observation data
Step 2: Define training
dataset

Data pre-processing (§3.2)

Step 3: Data normalization

I Input matrix Xr.
Step 4: Convert to (nsx npx D))
supervised learning format

Temporal model by LSTM (§3.3)

Temporal Model Prediction
Qutput matrix yr.
(ns x nex D)

Denormalization & Reconstruction

Single time step Spatial Model
Input matrix Xs,
(nex D)

Spatial model Outputs (H;

Spatial model by Chen et al. (2021)
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RESULTS

Nowcasting Forecasting

Comparison among SWAN, Surrogate model with Real Data Input, and Buoy Measurement in Year 2010 @ WaveHub
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* Preliminary results indicate that the surrogate modelling method enables improvements compared to a hindcast both in respect to

accuracy and time efficiency

* Spatial nowcasting methodology is able to leverage real-time in-situ measurements to estimate entire domain

* Forecasting methodology is shown to have similar errors to physics-based forecast, though requires significantly less computational

effort
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