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Overview 
 
This project will develop and test a spatially enabled 
database, analytics and visualisation platform based on 
a combination of open source and proprietary 
technologies to investigate drivers for occurrence and 
behaviour, as well as the potential impact of 
anthropogenic activities on odontocete (dolphins and 
porpoise) populations during the lifetime of an 
offshore wind farm’s development (pre, during and 
post construction).  
 
The platform will include processes and tools to 
import, manage, interpret and visualise a diverse range 
of inputs which will enable practitioners to easily 
analyse and interpret data in a multi-dimensional 
framework. The inputs will include a range of data 
differentiated by volume, velocity and format, with 
varying spatial and temporal resolution and accuracies.  
 
Passive acoustic recorders will provide data on the 
relative occurrence of odontocetes and their foraging 
activity. Vessel movement data, construction activities 
and other sources of data including qualitative 
fisheries catch data and quantitative environmental 

data for bathymetry, seabed topography, sea surface 
and sea current data will also be collected and used in 
the analyses.  
 
The main outputs of the project will provide project 
developers with comprehensive graph, map and time 
series animation tools to plan and evaluate future 
marine construction activities while minimising impact 
on odontocete populations. 
 

 
Methodology 
 
Marine mammals use sound for navigation, prey 
detection and communication. Increased levels of 
anthropogenic generated noise from shipping, marine 
construction, seismic surveys and offshore renewable 
energy installations may impact marine mammal 
distribution, foraging and reproductive success, thus 
affecting their conservation status (Bailey et al. 2010; 
Thompson et al. 2010). Passive Acoustic Monitoring 
(PAM) detects the presence of vocalising marine 
mammals and exploits the broadband click 
vocalisations produced by odontocetes for navigation 
and foraging purposes (Nuuttila et al 2013; Temple et 
al. 2016). PAM is not significantly affected by time of 
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day, weather, visibility, sea state or other factors 
which compromise visual surveys. PAM further 
facilitates fine-scale studies across large temporal 
scales and full diel cycles (Carstensen et al. 2006).  
PAM also has the potential to significantly reduce 
odontocete population surveys in large scale offshore 
wind farm developments and as such lower upfront 
development and consenting costs, both in the UK 
and internationally.  
 
Although previous studies of marine species 
distribution have employed basic mapping capabilities 
of GIS to display the main characteristics of study 
areas and occurrence data, few have exploited the 
tools available within GIS to undertake multi-variate 
analysis and produce visual representations of the 
results at differing temporal and spatial scales. This 
project will address this by combining acoustic data 
with relevant environmental and anthropogenic 
information from multiple sources. Further, GIS and 
statistical methods will be used to interrogate the data 
to identify specific drivers for the occurrence of 
odontocetes in the study area. The visualisation 
capabilities of GIS will be used to deliver more 
intuitive means of understanding the data for end 
users, by delivering mapping outputs and time series 
animations, along with descriptive, local and global 
statistics. 
 
A pilot study was conducted between June and 
September 2015 at the site of a proposed offshore 
renewable energy installation off the coast of Blyth, 
Northumberland. The Blyth Offshore Demonstrator 
wind farm being developed by Blyth Offshore 
Demonstrator Ltd/EDF Energy Renewables, was 
originally granted approval in October 2013 with 
consent for up to 15 turbines, with the initial 
construction of five turbines starting in April 2017 
(EDF 2016). The pilot study, which used cetacean 
click detectors known as C-PODs (www. 
chelonia.co.uk) at seven locations, showed variation in 
the relative occurrence of delphinids (common 
bottlenose, Tursiops truncatus and white-beaked 
dolphins, Lagenorhynchus albirostris) and harbour 
porpoise (Phocoena phocoena) by location and 
temporal variables (both time of day and date) 
(Temple and Berggren 2015).  
 
In order to comprehensively investigate the intra and 
inter annual temporal and spatial occurrence of 
odontocetes throughout the lifetime (pre, during and 
post construction 2016-2019) of the offshore wind 
farm development off Blyth and in relation to 
environmental (bathymetry, seabed topography, sea 
surface and sea current data), biotic (qualitative 
fisheries catch data) and anthropogenic factors (AIS 
vessel traffic data and construction activities data), this 
project will use data collected from an expanded suite 
of nine C-PODs deployed in the construction area 

between March 2016 and February 2019 (Fig. 1). 
Continued long term data collection (beyond 
February 2019), facilitated by Newcastle University, 
will significantly improve the understanding of 
odontocete occurrence along the north-east coast of 
the UK and any impacts of an operational offshore 
wind farm development.  
 
The database development will include statistical and 
spatial analyses tools such as graphs, maps and time 
series animations, to explore variation in occurrence 
of odontocetes, in relation to both environmental and 
anthropogenic variables. The platform will consist of a 
number of underlying processes for data cleaning and 
insertion, a spatially enabled relational database 
architecture based on the PostgreSQL/PostGIS engine 
and a range of outputs for data extraction, 
exploration, analysis and visualisation, including GIS. 
 

 
Fig.1 Map shows deployment locations for nine 
cetacean click detectors (C-PODs) to monitor the 
temporal and spatial occurrence of odontocetes 
throughout the lifetime of the wind farm development 
off Blyth, Northumberland. 
 

 
Timeline 
 
This is a 3.5-year PhD studentship with the start date 
01.10.2018.  
  
Year 1:   
• Conduct comprehensive literature review. 
• Clean and collate collected data from pre-

construction and construction phases 
• Collect & collate data from post construction phases  
• Initial development of the spatially enabled database 

  



• Attend necessary training courses 
• Minimum three-month placement within the 

developer Blyth Offshore Development Ltd / EDF 
Energy Renewables. 

 
Year 2:   
• Collect & collate data from post construction phases  
• Further development of the spatially enabled 

database 
• Attend additional necessary training courses 
• Analyse data and produce GIS visualisations 
• Continue placement at EDF 
• Prepare and submit first data manuscript for 
publication in peer reviewed journal. 
 
Year 3-3.5:   
• Collect & collate data from post construction phase  
• Finalise development of the spatially enabled 

database 
• Further data analyses and GIS visualisations 
• Thesis and manuscript writing 
• Prepare and submit second and third data 
manuscript for publication in peer reviewed journal. 
 

 
Training & Skills 
 
The Blyth Offshore Demonstrator Limited 
(BODL)/EDF Energy Renewables is the CASE partner 
on this project providing over £100,000 funding for 
the fieldwork activities and data relating to the wind 
farm construction activities from its contractors. The 
student will be based at the CASE partner workplace 
for a minimum of three months during the 
studentship. Continued long term data collection 
(beyond February 2019), will be facilitated by 
Newcastle University. 
 
The supervisory team will provide the necessary 
technical training in passive acoustic monitoring data 
collection, database development and data analyses. 
Additional training needs will be identified and 
addressed via tailored training opportunities 
throughout the studentship. 
 
The prospective student should have experience using 
ArcGIS, R, Matlab and Python software, and 
understanding of database development based on the 
PostgreSQL/PostGIS engine. 
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