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Abstract 
The primary aim of this research is to design and develop 

an alert based system that is capable of informing 

members of the public to risks of coastal flooding. From 

a core research perspective a significant effort will focus 

on analysing a range of data sources that include wave 

height, wind speeds and wind direction. The ultimate 

goal is to build a learning system that can predict wave 

height, and make this algorithm available to key 

stakeholders through a user friendly mobile application. 

 

1. Introduction 
     Global warming is a fact of life in our modern world.  

Directly linked to this is climate change and for Ireland, 

much debate has focused on the impact on coastal 

communities. Fresh in people’s minds are the recent 

storms of Jan/Feb 2014 when violent weather and wave 

action caused millions of euro worth of damage along the 

west coast of Ireland. More recent research [1] indicates 

that the risk of extreme storms along Irelands west coast 

has increased by 25% as a direct result of human induced 

global warming.  

 

2. Aim 
     The aim of this project is to develop an alert system 

based on predicting wave height for a given time period. 

Such a system can deliver many benefits, both for 

operational day to day activities and for more extreme 

scenarios. Examples include:  

 Prior to extreme weather events it will provide alerts 

to members of the public and relevant coastal 

management bodies, so that appropriate 

precautionary measures can be put in place. 

 On a daily practical level, predictions of wave height 

will be very useful to marine traffic in planning 

journeys, routes, berthing windows in port etc. 

3. Main challenges 
     The first key challenge is exploratory data analysis. 

SmartBay Ireland Ltd. have deployed two buoys off the 

west coast, in Galway and Cork, which gather wave and 

wind data on a continuous basis. This data in conjunction 

with tidal and weather data from other sources will be 

interpreted to identify the key indicators for influencing 

and predicting wave height. Methods explored will 

include linear regression, time series analysis, and neural 

networks.  

     The second challenge involves developing a 

visualisation system capable of presenting the analysis to 

key stakeholders.  

4. Data collection 
     SmartBay have two buoys located in Galway Bay and 

Cork. These buoys continuously collect data through an 

array of sensors supporting – amongst other parameters - 

operational monitoring of local weather, wave and 

environmental conditions. The TRIAXYS 

(TRIAXYSTM) Directional Wave Sensor collects wind, 

temperature and pressure data, returning values every 5-

6 min approx. The Airmar Weather Station collects 

wind, temperature and pressure data, returning values 

every 3 min approx. 

 

5. Exploratory Data Analysis 
In order to plot meaningful graphs of various weather 

factors against wave data, the data sets were merged 

using R programming language. Graphs were plotted and 

results showed good correlation between key factors, an 

example of which is shown in Fig1. 

 
 

Fig 1 Graph showing significant wave height (meters) 

against barometric pressure (millibars). 

 

     The relationship between significant wave height and 

barometric pressure is plotted and shown to be an inverse 

relationship. Initial models indicate that a decrease in 

barometric pressure of 1 mb, will increase significant 

wave height by .105 meters. 

 

6. Future Work 
     Time Series Analysis will be explored in depth as a 

method of analysis and ultimately prediction, for the 

current data sets. Relevant R packages such as 

‘timeSeries’ and ‘timetools’ will be examined along with 

current packages already utilised such as ‘caret’.   
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