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Innovative approaches to monitoring marine environment 
Wide recognition that we need to work more closely with 

science ‘user’ communities towards co-development of 

solutions 

Project is part of the ESA Atlantic Regional initiative

providing insights and solutions in the Blue Economy 

topic 

• ESA Blue Economy: Innovation Clusters, Atlantic 

Natural Resources Management and Maritime Spatial 

Planning
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European Marine Energy Centre (EMEC) 

Mooring at EMEC Fall of Warness tidal test site
Copyright Colin Keldie, Courtesy Ocean_2G



National Oceanography Centre

User Needs.. 

Range of topics discussed including: 

• Non tidal currents 

• Sea State 

• Model validation and forcing  

• Physical and biological information needs for MRE 

project consenting and development processes

Best opportunity for delivering impact so close to the 

coast?? 

Figures from work by Adrien Martin & Ben Timmermans et al. (NOC)
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Ground based GNSS - Interferometry Reflectometry (GNSS-IR)

GNSS receivers suffer 
from multipath.

Multipath is monitored 
using the signal to noise 
ratio (SNR). 

If we understand the 
physical and geometric 
effects multipath has on 
the measured signals then 
we can turn this around 
and measure those 
environmental parameters

High Tide

Low Tide
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Previously demonstrated GNSS-IR as a low cost GPS tide gauge
We achieved results comparable or better than a conventional GNSS-IR for a fraction of the cost
5-6 cm residuals, 1.7 cm daily averages.

The results were so good we identified a potential scale issue in the co-located tide gauge.
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Still operating several years on..
Used to support public service ‘text for tide’ to avoid being cut off by the water  

Low Cost Receiver 

Line of sight (data 
coverage) and 
location
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Also demonstrated ability to measure wave characteristics
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Planned parallel deployments EMEC Billia Croo substation (Credit Colin 
Keldie)
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In meantime .. 

• GNSS-IR Portal (260+ Sites) added to PSMSL

• Low-Cost GNSS system design development 

and local testing  
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Significant wave height from low cost systems 

We installed two low-cost systems on Seaforth Tower over the 2021/2022 winter and managed to 
measure Sea-Level and Significant Wave Height.
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Near Real Time (15 minutes) running at Sheerness and Alfred Dock
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Conclusions 

• Lots more opportunities for this technology

• Scaling up

• Research applications 

• Practical applications 

• Accessible for data sparse regions..  
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