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Executive summary 

 
This deliverable acts as a focus for both the conceptual and summary software 
evaluation of SemsorGrid4Env and the demonstrator outputs from the perspective of the 
users and stakeholders engaged in the project. Early in the project (WP-7.1 User 
Requirements) the project has established both the technical requirements of a software 
application for the project and, perhaps more importantly for the perspective of potential 
users, the conceptual requirements in the context of the potential value of the 
SemSorGrid4Env products, mash-ups and applications, their value to the organisation in 
question and the potential to deploy and utilise such a system in the near to medium 
term future.  Throughout the project development, a series of meetings with a wide 
variety of users and potential stakeholders along with some statistical research in to the 
utilisation of information systems pertaining to coastal flooding, resulted in the 
“adoption” of two interested organisations to act as detailed project user partners. These 
partners then providing on-going input and guidance as to the nature of the final product 
outputs and specific functionality of the applications and mash-ups. The organisations 
were selected upon the basis of their thematic significance and the fact that both 
represented a different perspective on the marine and coastal management sector.  These 
organisations are the Associated British Ports (ABP) which manages the shipping in 21 
UK ports and harbours including the Solent and the Coastal Defence Partnership (CDP) 
which represents a number of local authorities in the Solent coastal region in terms 
flood defence and management.    
 
A critical element of the SemSorGrid4Env engagement with the users is the 
development of an application demonstrator which acts a focus for the users to consider 
the content and progress of the project. The overall structure and visualisation of the 
demonstrator has been influenced by on-going discussion with ABP and CDP and has 
been viewed and reviewed by them on a number of occasions. In more recent stages of 
the project, and through the presence of the project at appropriate marine related trade 
fairs, Halcrow Ltd, a large international environmental consultancy, has engaged with 
the project and has provided substantial input in regards to the evaluation of the project 
outputs in relation to their being utilised and effectively exploited in the market place.  
 
Internally within the project a process of “feature inspection” of the software has been 
carried out to ensure a match between the early user requirements and the features of the 
final product. This document reports on that component. 
 
It was envisaged that a sea defence sensor network would greatly enhance the 
demonstrator application by adding a source of sensed data to an aspect only previously 
covered by computer models. These model-validation points could assist in pin-pointing 
where overtopping occurs along the length of the defence and allow resources to be 
focussed on areas at greatest risk.  
 
A small, inexpensive and rapidly deployable sea defence wireless sensor network 
(SDWSN), comprising overtopping sensor nodes A small, inexpensive and rapidly 
deployable sea defence wireless sensor network (SDWSN), comprising overtopping 
sensor nodes has been developed in response to a problem outlined by one of the 
project’s key user groups.  They required a cheap, flexible system which could be 
rapidly deployed to record and predict storm surge events. The SG4E project has 
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developed small simple sensors to record the presence of water at the designated coastal 
defences. The sensors have been through developmental stages and are now capable of 
recording water presence in a network. There are still however further developments 
required before this becomes a fully working system and closer to commercialisation. 
 
Finally the demonstrator was used as the basis for rapid stakeholder assessment in the 
context of European trade fairs. In this setting a booth was set up with elements of the 
SemSorGrid4Env project literature and materials available for passing organisations and 
individuals to make a quick assessment of how the project might intersect with their 
own activities and interests. This was assisted by the active use of the flood 
demonstrator application to allow interested parties to visualise the potential for the 
system and to provide comments and feedback. The project has at the time of reporting 
visited two such events, one in Southampton (Oceans 2011) and also an event of 
comparable scale in Santander, North Spain (Ocean Business 2011). There is also the 
intention of visiting a more targeted and academic event in early September where a 
paper has also been submitted outlining the key elements of the development of the 
flood demonstrator application. 
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Note on Sources and Original Contributions 
 
The SemSorGrid4Env consortium is an inter-disciplinary team, and in order to make 
deliverables self-contained and comprehensible to all partners, some deliverables thus 
necessarily include state-of-the-art surveys and associated critical assessment.  Where 
there is no advantage to recreating such materials from first principles, partners follow 
standard scientific practice and occasionally make use of their own pre-existing 
intellectual property in such sections. In the interests of transparency, we here identify 
the main sources of such pre-existing materials in this deliverable: 
 

• This deliverable draws upon outputs from D_7.1 User Requirements, D_7.3 
Data sources and D_7.4 Application development
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1 Introduction 
1.1 Purpose of report 
 
The intention of this report is to draw together the conceptual and technical user 
evaluation of the final demonstrator product. The critical components of these 
evaluations are based upon i) the on-going engagements throughout the project, ii) A 
final specific discussion and review for this document, iii) An initial evaluation of the 
demonstrator in relation to the specifications determined in the User Requirements 
documentation of the early project stages (D_7.1). 
 
   
   
 
 
 
 
 
 
 
 
 
 
 

Figure 1.1 Screenshot of the flood demonstrator application  
The rest of the document is structured as follows: 
 
 
Chapter 2.  Engagement with key users: A conceptual evaluation of the flood 
application & mash-ups. This section discusses the key responses from the main users 
in specially held meetings that were designed to provide i) a conceptual evaluation of 
the application and associate mash-ups in the context of the organisations technical 
information management needs, ii) the business model upon which the organisation 
might envisage commercial engagement with the further development of the project 
outcomes, iii) their perspective on the future market in this field. 
Chapter 3.  Engagement with the wider user community:  This chapter reflects the 
findings of a series of trade fair engagements with the broader marine and coastal 
technologies and business environment, providing initial reactions and offering 
examples of where the technology might be deployed.  
Chapter 4.  Software feature inspection of the flood demonstrator application: This 
section offers a preliminary check list of achievements against requirements as specified 
in the user requirements chapter (D_7.1). This is based upon the self-evident 
achievement of the demonstrator as used in the contact with the key users.  
Chapter 5. Sensor Nodes. A small, inexpensive and rapidly deployable sea defence 
wireless sensor network (SDWSN), comprising overtopping sensor nodes has been 
developed in response to a problem outlined by one of the project’s key user groups.   
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2 Engagement with key users: A conceptual 
evaluation of the flood application & mash-ups 

 
2.1 The Users 

 
2.1.1 ABP (Associated British Ports) 

 
The UK's leading ports group, Associated British Ports (ABP) owns and operates 21 
ports around the UK and handles approximately a quarter of the country's seaborne 
trade. Its ports are: Ayr, Barrow, Barry, Cardiff, Fleetwood, Garston, Goole, Grimsby, 
Hull, Immingham, Ipswich, King's Lynn, Lowestoft, Newport, Plymouth, Port Talbot, 
Silloth, Southampton, Swansea, Teignmouth and Troon.  
 
ABP cover transport, haulage and terminal operations, ship's agency, dredging and 
marine consultancy. Each port also offers a community of port-service providers. 
Southampton is one of the UK’s busiest and most important ports, and a principal driver 
in the regional economy. It handles in excess of 42 million tonnes of cargo annually – or 
around seven per cent of the UK’s entire seaborne trade – and is the main gateway for 
Far East imports. Its natural deep-water harbour, unique double tide and sophisticated 
Vessel Traffic Services (VTS) allow the port to handle the world’s largest vessels, from 
deep-sea container ships to cruise giants. Equipped to handle any type of cargo, 
Southampton is a leading car-handling port, home to the UK’s second largest container 
terminal and the sole UK port for all Canary Islands fresh-produce imports. The port is 
also widely recognised as the capital of the country’s cruise industry. 
 
During early discussions with relevant ABP contacts, two critical areas of project-
related interests arose: 
 
i) Emergency response: ABP has a coordinating role and statutory responsibilities to 
respond to in-port emergency situations such as oil spill, chemical pollution, ship 
collision, etc. ABP will provide a coordination and oversight role for a number of 
government agencies including the Environment Agency, Natural England, MCA (coast 
guard) and the private sector.  
 
This requirement by ABP does offer a dynamic and potentially highly relevant scenario 
for information management and mash-up as an adjunct to the main flood response 
application. However, it would have posed a substantial challenge to access the relevant 
data sets and coordinate activity amongst a number of partners not yet associated with 
the project. 
 
ii)  Pilotage: A critical function of ABP is the requirement to provide pilots to large 
vessels that arrive at the mouth of the Southampton Estuary. This process involves the 
transport of a pilot (an individual who is familiar with the local waters) to the incoming 
vessel in order to secure safe passage through the water surrounding Southampton 
Docks.  A key issue of concern for the pilots and those responsible for their safety are 
the weather conditions at the point of embarkation.  
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This process offers a well constrained and directly user driven scenario which could 
demonstrate the dynamic range of information management possibilities of the 
SemSorGrid4Env architecture. Whilst not directly associated with the flood scenario it 
would be an effective demonstration of a “mash-up” which utilises a number of similar 
data sources to those which might be utilised in a flood management application. Thus 
demonstrating the potential for multiple uses of data for varying requirements.  
 

2.1.2 CDP (Coastal Defence Partnership) 
 
The Coastal Defence Partnership (Solent region) consists of Havant Borough Council, 
Portsmouth City, Gosport, Borough Council and Fareham Borough Councils. The 
partnership is established for the delivery of a coastal defence service. The authorities 
have been working in partnership since last year to manage the flood and erosion risk to 
the local coastline in the Solent region. The combined service will now be responsible 
for work covering 135km of coastline between Lee on the Solent and Hayling Island 
providing a more efficient use of resources and joint working across the authorities. 
 
The combined service cuts across administrative and political boundaries to address the 
key regional issues and to meet the significant challenges that are arising from climate 
change.  These include: 
 
• The requirement to balance the needs of both people and the environment 
• Rising sea levels, predicted to be in excess of a metre of the next 100 years 
• A predicted increase in rainfall and tendency for more extreme storm events 
• Changes in wave direction which could affect the shape of our coastline 
 
The new partnership and joint team also strengthens the ability to secure government 
funding in the future for coastal defence schemes. 
 
During early discussions with the CDP a clear series of project related interests emerged 
that primarily address the potential impact of flooding on the coastal resource, 
communities and assets. 
 
i)  Emergency response and coordination: utilisation of an information management 
system that provides a forecast of the sea state and weather in real time which then 
translates these outcomes to potential threats to the coastal defences that can be used for 
planning purposes in terms of flood response. This might include coordination with the 
Environment Agency and the organisation of flood response resources (emergency 
services, pumping, evacuation). 
 
ii)  Day to day data management: the CDP expressed an interest in utilising an 
information management system such as that provided by SemSorGrid4Env to handle 
and manage day to day operations relating to flood defence maintenance and survey 
activities (defence structures, beach profiles). 
iii) Planning and scenario development: the CDP group suggested that they might 
utilise such a system to develop scenarios of coastal defence impacts based upon 
variables such as sea level rise and “storminess” increases. The system might also allow 
the exploration of variable configurations of assets.  
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2.1.3 Halcrow Ltd 
 
Halcrow Group Limited is an engineering consultancy company, based in the United 
Kingdom.  Halcrow is one of the UK's leading consultancies, with a history stretching 
back to 1868, specialising in the provision of planning, design and management services 
for infrastructure development worldwide. With interests in transportation, water, 
maritime and property, the company is undertaking commissions in over 70 countries 
from a network of more than 90 offices. Halcrow's consultancy work includes water, 
transportation, maritime, environment, power and property projects. Its customers 
include government departments, public sector authorities and utilities, industrial and 
commercial companies, international funding agencies and financial institutions. 
 
 

2.2 Conceptual Evaluation 
 
During June 2011 a series of meetings were carried out with the 3 key users (now 
including Halcrow) in order to establish their internal perspective in three key areas: 
 
i) A conceptual evaluation of the application and associate mash-ups in the context 

of the organisations’ technical information management needs. 
ii) The business model upon which the organisation might envisage commercial 

engagement with the further development of the project outcomes. 
iii) A perspective on the future market in this field. 
 

2.2.1 Development of a range of business models 
 
The development of the business model is intended to provide a context for the long 
term sustainability of the project. Indeed the development of a strategy for the 
sustainable advancement of the research and innovation that is inherent in the 
SemSorGrid4Env products and architecture is central to the overall philosophy of the 
project. From early on in the project inception and implementation it was fundamental 
to the projects integrity  that there would be i) a strong user guidance in the project 
development ii) From this engagement a focused business case model/s would be 
generated. This approach would rely upon close cooperation between the project and a 
small group of user “partners” who would provide scenarios for the development of the 
demonstrator and in doing so come to consider the potential business models that are 
open to them and the project partners for the effective propagation of the project 
outputs. 
 
Discussion with user partners (ABP, CDP, more recently, Halcrow) has produced a 
series of possible user associated funding models which might see the propagation of 
the research and applications of SemSorGrid4Env.  These are of course hypothetical 
and do not constitute a specific commitment for these organisations.  
This process is supported by an ongoing engagement with potential users in Europe 
where it is hoped a number of valuable new contacts will be made (as indeed is already 
the case with Halcrow Ltd.). 
 
The suggested models can be categorised as follows: 
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i) Joint proposal: In this approach the organisations in question are prepared to 
work towards the development of a proposal as a full partner. This might 
include such funding streams as EU/UKRC/Government Technology Grants 
and others. Such an approach is of course cost limited, offering only the 
lowest level of commitment from the organisations and requires an on-going 
review of funding possibilities.  ABP, CDP, Halcrow and a number of other 
members of the Solent Forum would be willing to advocate this approach. 
 

ii) Direct Funding: It is possible that an organisation will simply find funding to 
invest in the development of the program. This is a less likely scenario as the 
current economic climate has reduced interest in this field. It has however 
been discuss with ABP and with Halcrow. Such an approach is likely to raise 
relatively small sums. 
 

iii) Third party commercial funding: In this approach the organisation in question 
involves the project outputs in their own deliverables for a substantial client 
with whom they have a well established working relationship.  The client in 
questions funds the development of the product in a format that is of direct 
relevance to their requirements. The intention of this approach is to provide 
the client with early engagement with the technology and thus the 
opportunity to influence development. Halcrow have suggested this 
approach to the project and it is current under discussion (June 2011). 
 

iv) Royalty payment: One approach to commercialisation would be the joint 
development of the product with a partner who then sells services to third 
parties with a royalty fee associated with those parties involved. Such an 
approach is perhaps better suited to an SME or commercial organisation than 
an academic one. 

   
2.2.2 ABP: mash-up evaluation 

 
ABP have been substantively interested in the development of a mash-up based upon a 
pilotage senario since early in the project’s development. During that process ABP 
determined that their main interest would not lie with the flood application but with a 
mash-up based upon a pilotage scenario (D_7.3 Data Sources) associated with this 
application. ABP have provided specifications for the development of this mash-up and 
this is reported fully in D_7.4. The June meeting provided the opportunity to deliver an 
outline of the selected application and evaluate its relevance to the organisation.   
 
The initial ABP mash-up drew together tide and wave heights, along with wind speed, 
wind direction and air temperature, all taken from the CCO sensor network via the 
SemSorGrid4Env architecture HLAPI. This data was presented along with the details of 
the ships assigned to a particular ABP pilot, as well as details of any road works and 
traffic problems in the area that could interfere with a pilot’s journey to the port. 
 
Presenting these different data sources through a single “dashboard” was considered 
useful. While the data is already available online, the different elements are located at 
different sites, making it unfeasible to gain a sound overview, especially on a mobile 
device. 
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A suggestion for improvement involved presenting the details of other ships in the 
vicinity of those assigned to the pilot. This addition would be relatively trivial, given the 
appropriate AIS position data in the correct format. 
 

 
Figure 1: A section of the pilotage “dashboard” mash-up, developed in conjuction with ABP 

 
Further suggested improvements focused on the inclusion of additional data sets. 
Information on the designated ship’s history (state of repair, previous criminal 
involvements etc.) would be seen as particularly useful to a pilot. In a more general 
way, the inclusion of additional data sets could help to reuse the mash-up in various 
different scenarios, for example when handling an oil spill or a ship collision. While it 
would be ultimately quite simple to present this data through the mash-up, it relies on 
the data being available as Linked Data, with predicates that can be linked to the other 
data sets currently in use. Details of a ship’s history, for example, are currently available 
in a centralised database, but not as Linked Data. Were this data to be exposed in the 
correct way, the desired mash-up functionality could certainly be explored further. 
 

2.2.2.1 ABP: Potential Business Model 
 
During final discussions with ABP the clearly favoured model was the development of a 
joint proposal (type i from Section 2.2.1) in form of a joint research strategy with a 
funding mechanism such as EU/UK government funding. The financial situation in 
regards to R&D in the UK, like much of EU, is not optimal at present. However there 
was a lot of interest in propagating the research further and developing the ideas such 
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that they could be fully installed within the ABP information management system. The 
dashboard mash-up as identified above holds genuine interest for the organisation with 
access by Pilots to an on-demand bespoke and flexible system being a priority. 
Furthermore, ABP expressed an interest in developing the following: 
 

i) Effective mechanisms for the interaction with EU managed data sets such as 
IMO (International Marine Organisation – UN, who hold relevant data sets) 
and MOU (Paris). This should be associated with OGC and other 
international standards. 

ii) Handling local data sets in a bespoke fashion (as delivered in the demo). 
iii) A strong emphasis on Disaster management contexts where ABP is responsible 

for coordination of the such coastal marine events as oil spill and other 
pollution events for which ABP has statutory responsibility to coordinate. 

 
2.2.3 CDP: mash-up evaluation 

 
The CDP have been associated with the project for a similar length of time as ABP and 
were very much one of the stakeholders to express a strong and sustained interest in the 
project outcomes. The key interest was in the flood application itself which provided 
outputs relating to the potential for coastal inundation and the management of the 
associated response resources. There was also strong interest in the ideas behind the 
development of the mash-ups within both a hypothetical context of emergency planning 
of the automated management of lock gates during a flood event  
 
The mash-up developed to support CDP focused on closing a series of floodgates 
around Portsmouth. CCO sensor data (exposed through the HLAPI SemSorGrid4Env 
architecture component) was used to display tide and wave heights over a period of 
time, with additional predicted tide heights taken from the BBC. This data was 
presented alongside a series of maps, showing the locations of the floodgates, whether 
they should be closed based on current water levels, as well as the locations of any 
nearby amenities or authorities (hospitals, schools, police stations, etc.) that might need 
to be informed in the event of a flood. 
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Figure 2: The floodgate-closing mash-up, developed in conjunction with CDP 
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Overall, that mash-up was well received. Pulling the different sets of data together and 
presenting them in a single, clear “dashboard” was seen as useful, with applications in a 
number of slightly different situations. For example, while the roadmaps might not be 
so useful to CDP employees (who already possess local road knowledge), an external 
contractor called in to deal with a flood might find them particularly useful. Similarly, 
engineers working in other departments (for example, Civil Contingency) might benefit 
from additional information (such as details of social vulnerability or deprivation) that 
would otherwise be useless to a CDP engineer. 
 
It was suggested that the mash-up could be easily modified (given suitable sensor 
measurements as input) to support engineers dealing with surface water and pluvial 
flooding, rather than the coastal, tidal flooding typically handled by CDP. The 
presentation in this version of the mash-up would be essentially identical, with values 
for water level and the positions and capabilities of flood defences altered accordingly. 
 
One criticism highlighted the importance of making the mash-up’s purpose clear. While 
the information within the mash-up was clearly presented, the specific role it was 
designed to support was not necessarily so clear. With so many differing roles able to 
benefit from the support of several superficially similar mash-ups, it was considered 
especially important to make the exact purpose of each one clear, to avoid confusion in 
a potentially critical situation. 
 

2.2.3.1 CDP: Potential Business Model 
 
CDP are in the same financial position as that of the ABP in that there is no capital to 
directly invest in such a system as offered in this project but would be very pleased to 
remain associated with the project in terms of joint funded projects (option i Section 
2.2.1). The organisation offered support to any further development by suggesting they 
host links to other organisations that would be interested in project outcomes now that 
they have achieved a mature conceptual status. The following links were suggested by 
CDP: 
 

i) Developing further links with EA through the CDP (it should be noted that there 
has been informal interest in the project from the EA however they are not 
mandated to participate in any formal way. The EA will also need to be 
presented with a fully developed conceptualisation and applied software to 
be in a position to participate). 

ii) Developing  associations with SCOPAC (Standing Conference for Problems 
Associated with South Coast) research group. These would form an excellent 
partner in further funded development of the ideas propagated in this project. 

iii) CDP encouraged association with  Halcrow Ltd suggesting that if service 
provision came from Halcrow, operatives in this sector might consider its 
utilisation. 

 
2.2.4 Halcrow Ltd: Evaluation and Business Model 

 
During Oceans 2011 held in Southampton in June 2011, Halcrow Ltd approached the 
SemSorGrid4Env project stand and expressed an interest in the technology. This has led 
to a series of communications and specific meetings where the technologies were 
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demonstrated. It is fair to say that Halcrow were and remain highly enthusiastic about 
the potential business case of this approach and have asked for substantial details from 
the project. This is an on-going process at the time of reporting and will be updated 
prior to the November review of the project. Current understanding of Halcrow interest 
centres upon the following: 
 

i) The establishment of a business association where a substantive client of 
Halcrow Ltd is invited to be an early beneficiary of the project products and 
furthermore encouraged to partially subsidise  their development. Essentially 
a reflection of type iii funding model (Section 2.2.1)  The following have 
been named as potentials: 
a. Portsmouth City Council, who are running a project to manage pluvial 

flood waters in Portsmouth which is associated with coastal flooding. 
This project requires a diverse and updated series of data sets which 
would suit the project outcomes. 

b. The EA. Halcrow is a central service provider to the EA through formal 
association (NICA). This means that the EA utilised Halcrow to develop, 
populate and mange many of its internal databases. It is possible that the 
EA might consider a type iii partnership partially funding the 
development of the project outputs. This might occur over a wide range 
of possible coastal or riverine projects of relevance where substantial 
bodies of environmental and emergency data are required to be 
coordinated and optimally managed. 

ii) There is also a potential for Halcrow to provide direct funding itself or in 
association with the EA or indeed the Metropolitan Police Force of London 
to develop products to manage security and information systems required for 
the policing of the London Olympics 2012 (both clients of Halcrow).  This is 
expressed most effectively through the material included below which has 
been sent to Halcrow by way of summation of the findings of our recent 
meetings. 

 
Summary material sent on Halcrow request July 2011 
 
Linked Data: An Opportunity within the Halcrow Group. 
Introduction 
The sematic web offers and innovative and dynamic approach to the access, handling, 
management and manipulation of data and its associated information.  A critical 
component of the semantic web approach is the utilisation of Linked Data, a 
technological process that would seem to fit well within the context of Halcrow Ltd 
strategic aims in terms of data management, value add and client provision. 
What is Linked Data? 
The Semantic Web is an effort to transform the World Wide Web of human consumable 
content, which we all use on a daily basis, into a machine-readable web of data that 
computer systems can utilise to assist and enrich software applications. In particular, 
the Linked Data movement is an aspect of the Semantic Web that encourages provision 
of information through a common data structure (“RDF”) and interchangeable 
vocabularies (“ontologies”). Most importantly, it also creates links between these 
datasets which captures sufficient meaning for software applications to discover, 
navigate, reconcile, and combine the information from these previously disparate 
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“silos” of data to provide integrated knowledge. More recently, there has been a 
widespread adoption of Linked Data within and between organisations that have 
information management, integration, and re-use responsibilities including, amongst 
many others1, national governments (the UK Government2, the US Government3), media 
organisations (the BBC4, the New York Times5), and geographic information (the 
Ordnance Survey6). 
 
There is substantial potential to see Halcrow Ltd joining these organisations with Link 
Data services. 
 
Sensor Networks and Linked Data 
Sensor networks are often deployed with the purpose of providing data to large-scale 
information management and GIS systems, or to collect measurements for specific 
scientific experiments. The benefits of such use are clear and widely accepted. The 
reuse of observations in low-cost, lightweight, web applications and mashups is a 
further compelling use case for sensor networks, but requires provision of data through 
simple mechanisms, readily accessible, that are quick to develop with. 
 
What the University of Southampton can offer 
The University of Southampton, through their work in the EU SemSorGrid4Env project, 
have developed a principled methodology, realised in software, for publishing 
environmental observations made by sensor networks as Linked Data; and the 
corresponding expertise in integrating these observations, alongside other data sets, in 
Linked Data and geospatial applications. These techniques are applicable in both 
internally and externally facing scenarios. Within an organisation, the application of 
Linked Data is a mechanism to bring together previously disparate private data 
services in a simple and consistent manner, allowing rapid development of 
sophisticated tools to fully realise the additional value of the data in aggregate. 
 
For organisations publishing data as a service (e.g. the Environment Agency), Linked 
Data adds value through the ease with which consumers can use and combine that 
information provided with that from other Linked Data sources (e.g. HMG). Put simply, 
it makes the data richer and more valuable to the customer, and therefore to the service 
or technology provider. Provision of Linked Data services also builds the expertise 
within an organisation for developing Linked Data applications which in turn builds in 
house expertise to rapidly develop Linked Data applications for clients 
 
Example of the Environmental application of Linked Data 
Coastal local authorities have teams with responsibility for the co-ordination of flood 
protection barrier deployment. Installation of flood barriers is dependent on tide and 
wave levels, and is sequenced according to rising (or falling) flood levels. Co-

                                                
1 http://richard.cyganiak.de/2007/10/lod/lod-datasets_2010-09-22_colored.html 
2 http://data.gov.uk/linked-data 
3 http://data.gov/ 
4 http://www.bbc.co.uk/blogs/bbcinternet/linked_data/ 
5 http://data.nytimes.com/ 
6 http://data.ordnancesurvey.co.uk 
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ordination of flood gate erection is undertaken by team members on site, and it is 
plausible that, in the future, they may be equipped with internet enabled tablet.  
 
In addition to providing information on water levels and flood gate status and 
deployment sequencing, a semantic Linked Data mash up also provides details of local 
utilities which may be affected and the potential resources available to mitigate: both 
flood water and flood barriers themselves can block or impair access to roads and 
facilities. 
 
Linked Data sources would:  measured wave and tide height (from a semantic sensor 
network), forecast tide height (meteorological office), flood gate locations and status 
(local authority flood gate sensors), identify amenities potentially affected by flooding 
or flood gates within the locality (regional and national government, government 
agencies e.g. Highways). Outline resources available for response (Emergency 
Services) 
 
 

 
Figure 3 – Flood gate in operation in Portsmouth 
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3 Engagement with the wider user community: 
 
One of the key activities to conceptually evaluate the validity of the flood demonstrator 
and the associated products and software was the presentation of the overall approach to 
previously unexposed domain experts. This provided the opportunity to get first and 
honest responses to the proposed project outcomes and to explore the potential to utilise 
them in contexts that may not have been considered by partners and key stakeholders to 
date. 
 

3.1 Key engagements with the wider domain expert community: 
Coastal management and flooding 

 
Trade Fairs Attended 
Attended Ocean Business, Southampton, UK.  Exhibition. April 2011.   
http://www.oceanbusiness.com/  
 
Attended OCEANS 2011, Santander, UK. Exhibition. June 2011.  
http://www.oceans11ieeesantander.org/  
 
CoastGIS - Oostende, Belgium. Paper (as attached), no exhibition. September 2011.  
Planned attendance and presentation. http://www.coastgis.info/ 
 
 
The main areas of interest to come out of the contacts made can be summarised as 
follows: 
 

i) WaveSentry is a UK government funded project that involves both EMU and 
University of Southampton and has SemSorGrid4Env as a key foundation of 
the project. Funding is already provided to further develop some of the 
environmental modelling components leading on from the current work 
established in SemSorGrid4Env. 

ii) Halcrow Ltd have expressed sincere interest in the development of the product 
(Section 2.2.4). 

iii)  The Office of Naval Research – Global has arranged to meet with 
EMU/University of Southampton in order to discuss potential funding of 
further research in this field. The project will be kept updated on progress in 
this field. 

iv) It was identified that the system could be used to search for documents/data in a 
reporting context e.g. for Environmental Impact Assessment (EIA). 

v) Potential to host the final product on the CCO website – once it is functional and 
not a demonstrator. 
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3.2 Summary of domain expert conceptual evaluation 
 
Table 1.  Ocean Business, Southampton, UK.  Exhibition. April 2011. The comments  
Constitute a summary of the discussions held 
 

John	  Knott,	  Meteorological	  Office	  
UK,	  http://www.metoffice.gov.uk/

Discussion	  regarding	  the	  work	  of	  the	  Met	  Office	  in	  utilising	  data	  from	  mobile	  and	  ad	  
hoc	  located	  weather	  stations	  mounted	  on	  shipping.	  	  Modelling	  issues	  raised	  for	  
assimilation	  of	  real-‐time	  data	  in	  the	  context	  of	  met	  work	  and	  the	  project	  

Halcrow	  Group	  are	  large	  international	  environmental	  and	  engineering	  consultancy.	  
Halcrows	  expressed	  a	  strong	  interest	  in	  the	  underlying	  technology	  of	  SG4E	  as	  
displayed	  by	  the	  demo	  and	  have	  formally	  invited	  the	  consortium	  to	  visit	  their	  offices	  
in	  Bristol	  to	  demo	  the	  approach	  and	  to	  discuss	  potential	  future	  collaboration	  to	  bring	  
the	  product	  and	  the	  underlying	  architecture	  to	  market.	  Halcrow	  Group	  are	  well	  
placed	  	  	  to	  interface	  with	  the	  relevant	  markets	  for	  SG4E.	  Meetings	  ongoing

Helen	  Needham,	  	  Halcrow	  Group.,	  
http://www.halcrow.com/

Contact/Organisation Comments

Ray	  Chegwin,	  NPL	  (National	  Physics	  
Laboratory)	  http://www.npl.co.uk/

Discussion	  regarding	  the	  use	  of	  sensor	  network	  in	  ad-‐	  hoc	  arrangements	  and	  
deployment	  of	  sensor	  units.	  Utility	  of	  the	  CCO	  data	  sets.

Phil	  Woodgate,	  Harbour	  Master,	  
Medway	  Ports,	  
http://www.medwayports.com/	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Discussions	  centred	  upon	  the	  potential	  utility	  of	  the	  SG4E	  demo	  and	  the	  harbour	  
master	  supported	  many	  of	  the	  comments	  that	  have	  been	  attributed	  to	  ABP.	  	  These	  
centred	  around	  that	  value	  of	  such	  an	  information	  management	  system	  in	  the	  light	  of	  
shipping	  management	  and	  pilotage	  with	  the	  need	  to	  have	  rapidly	  assembled	  data	  
upon	  which	  to	  optimise	  decisions.	  	  Additional	  point	  made	  was	  the	  potential	  value	  in	  
using	  the	  SG4E	  system	  for	  EIA	  (environmental	  Impact	  Assessment)	  preliminary	  
activity	  

Inte-‐rcomparison	  with	  the	  "MAGIC"	  (GIS)	  and	  internal	  BAS	  spatial	  information	  
management	  system	  for	  South	  Georgia	  island.	  Discussion	  on	  the	  inclusion	  of	  real-‐
time	  data	  and	  the	  capacity	  to	  search	  for	  data	  was	  highlighted.	  	  	  

John	  Shears,	  British	  Antarctic	  
Survey,	  
http://www.antarctica.ac.uk/

Discussions	  regarding	  the	  SG4E	  product	  being	  tested	  with	  the	  CCO	  website	  .	  Bring	  
the	  product	  to	  market	  through	  the	  CCO.	  	  	  Very	  significant	  potential	  as	  CCO	  has	  high	  
engagement	  with	  users.	  	  Meetings	  ongoing

Travis	  Mason,	  Channel	  Coastal	  
Observatory	  (CCO),	  
http://www.channelcoast.org/

There	  is	  currently	  a	  project	  in	  the	  Solent	  region	  underway	  called	  "WaveScentry"	  
which	  has	  some	  connections	  with	  the	  outputs	  of	  SG4E.	  Between	  EMU	  and	  
Southampton	  some	  €80K	  has	  now	  been	  invested	  in	  further	  developing	  the	  outputs	  
from	  SG4E.	  On-‐going	  contact

Simon	  Powell,	  MSE,	  Marine	  South	  
East,http://www.science-‐
park.co.uk/CompanyDirectory/tabid
/59/agentType/View/PropertyID/2
8/Default.aspx
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Table 2. OCEANS 2011, Santander, UK. Exhibition. June 2011 .  

Alvaro	  Alvarez	  Vazquez
IH	  Cantabria	  (Hydraulics	  Institute)
Spain

Jose	  Luis	  Rodriguez
SIDMAR

Access	  to	  all	  from	  a	  website	  would	  be	  the	  best	  approach,	  allowing	  anyone	  to	  
access	  it	  from	  anywhere.	  He	  wanted	  to	  know	  where	  the	  data	  was	  from,	  and	  if	  it	  
could	  also	  be	  downloaded	  from	  the	  web	  application.	  
A	  link	  to	  Google	  earth	  or	  Google	  maps	  might	  attract	  a	  lot	  more	  users.	  
A	  worldwide	  demonstrator	  would	  	  help	  show	  the	  transferability	  of	  the	  application.	  
Agreement	  with	  the	  SWEET	  ontology.

Understood	  benefits	  of	  having	  all	  data	  in	  one	  place.	  Not	  sure	  he	  has	  a	  use	  for	  it	  
though.	  

Jean-‐Philippe	  Schneider
ENSTA	  Bretagne
Ecole	  Natioanle	  Superieure	  de	  
Techniques	  Advanced
France

Dr	  Xin	  Zhang
Key	  Laboratory	  of	  Marine	  Geology	  and	  
Environment	  Institute	  of	  
Oceanography.	  
Chinese	  Academy	  of	  Sciences
China

Andres	  Alonso-‐Martirena
Qualitas	  Remos

Immediately	  see	  how	  useful	  this	  could	  be.	  A	  good	  tool	  for	  bringing	  diverse	  
datasets	  together.	  
She	  was	  mainly	  interested	  in	  the	  wave	  modelling	  aspect,	  what	  base	  models	  were	  
we	  using,	  what	  was	  the	  update	  rate	  and	  how	  were	  we	  including	  real-‐time	  data	  
within	  the	  modelling.	  
She	  would	  like	  to	  see	  wave	  radar	  data	  included,	  at	  the	  moment	  it	  is	  not	  a	  robust	  
science	  but	  we	  could	  look	  towards	  making	  the	  application	  “radar-‐ready”.	  
She	  would	  prefer	  to	  see	  it	  all	  overlaid	  on	  Google	  earth	  /	  Google	  maps.	  
Could	  the	  search	  function	  be	  similar	  to	  that	  on	  Google	  earth,	  once	  you	  have	  
selected	  your	  area,	  you	  can	  search	  for	  the	  criteria.	  

Lucy	  Wyatt
Seaview	  Sensing
UK

Easily	  understood	  the	  technology	  and	  the	  power	  of	  the	  system	  behind	  the	  
demonstrator.	  A	  very	  powerful	  tool	  to	  bring	  data	  together	  into	  one	  place.	  Good	  to	  
turn	  on	  and	  off	  layers	  easily.	  Ability	  to	  run	  all	  models	  at	  the	  same	  time	  would	  be	  
great	  benefit,	  even	  if	  just	  easy	  layers	  at	  the	  same	  time-‐zone.
There	  is	  a	  similar	  situation	  in	  the	  USA	  springtime	  when	  they	  respond	  to	  ice	  /	  snow	  
melt.	  Emergency	  response	  is	  very	  important	  at	  the	  moment.

Dr.	  Ellen	  Livingstone
Office	  of	  Naval	  Research	  -‐	  Global
USA

Spent	  time	  discussing	  the	  system	  and	  understanding	  the	  technology.	  
Demonstrator	  is	  a	  powerful	  tool.	  Crisis	  management	  –	  great	  use	  of	  the	  technology.	  
Very	  key	  at	  present.	  Difficult	  to	  think	  up	  other	  examples	  but	  sure	  there	  are	  lots	  
out	  there	  –	  different	  user	  groups	  might	  be	  able	  to	  think	  of	  their	  own	  scenarios.	  

Would	  like	  to	  see	  it	  develop	  and	  provided	  contact	  details	  for	  potential	  future	  
funding	  opportunities;	  NICOP	  funding	  (ONRG),	  NATO	  Underwater	  Research	  	  Centre	  
(Oceanography).	  Links	  between	  USA	  and	  European	  organisations	  to	  take	  the	  
project	  further.	  Action:	  contact	  London	  office,	  discuss	  project	  and	  potentially	  set	  
up	  meeting	  with	  “Information”	  contact	  –	  Jack	  Callahan.	  	  Follow	  on	  required.	  
Potentially	  interested	  in	  continuing	  the	  funding	  through	  global	  funding	  stream.	  

Mainly	  interested	  in	  the	  processes	  used	  to	  disclose	  the	  data	  from	  the	  sensors	  -‐	  e.g.	  
the	  CCO	  network	  of	  coastal	  sensors.	  He	  was	  interested	  in	  the	  possibility	  of	  using	  a	  
similar	  system	  in	  Spain	  and	  whether	  it	  would	  be	  applicable.	  

Lt.	  Lee	  Payne
Office	  of	  Naval	  Research	  -‐	  Global
USA

Contact/Organisation Comments

James	  Collins.	  IEEE/OES

Interested	  in	  the	  ontologies	  created	  /	  used	  in	  the	  project.	  Interested	  in	  the	  ability	  
to	  reuse	  the	  ontologies	  in	  other	  applications.	  

Suggestions:	  
More	  intuitive	  for	  the	  user.
Through	  practice	  the	  floating	  boxes	  might	  be	  good	  but	  to	  start	  with	  they	  are	  a	  bit	  
messy.
Webcam	  /	  street	  view	  might	  be	  useful
Water	  depths.
Emergency	  response	  locations	  –	  fire,	  police,	  coastguard,	  ambulance,	  and	  their	  
watch-‐areas.	  
Links	  from	  data	  to	  web	  –	  like	  in	  Google	  earth
Radar	  overlays.Meeting	  arranged	  for	  potential	  follow	  on	  research	  in	  ealry	  October

Dr	  Eric	  Bayler
NOAA	  /	  NESDIS
USA

General	  impressions	  were	  that	  although	  the	  application	  was	  clunky,	  he	  could	  
understand	  the	  potential.	  He	  would	  like	  more	  information	  with	  the	  application,	  
i.e.;	  which	  models	  were	  used,	  what	  model	  update	  rate	  was	  used,	  the	  assimilation	  
and	  frequency	  of	  modelling;	  also	  what	  data	  was	  used,	  how	  old	  was	  that	  data	  and	  
was	  there	  a	  level	  of	  confidence	  with	  the	  data;	  was	  there	  a	  rating	  of	  the	  data	  used,	  
was	  some	  preferred	  over	  other	  datasets,	  and	  if	  so	  which	  ones	  and	  why.	  He	  
commented	  that	  unless	  she	  knew	  more	  about	  the	  data	  sources,	  he	  wouldn’t	  trust	  
the	  output.	  He	  asked	  whether	  satellite	  data	  was	  used	  as	  a	  larger	  scale	  data	  source.	  
The	  USA	  government	  forecast	  data	  could	  be	  incorporated.	  
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4 Software evaluation of the Demonstrator flood 
application 

 
4.1 Scope 

This Section of the report evaluates how the SemSorGrid4Env flood demonstrator has 
matched the requirements established by users in the early phases of the project. This is 
achieved by matching the user requirements established in D7.1 with the current state of 
the demonstrator as assessed internally and in user demonstrations and tutorials. The 
flood demonstrator is not a fully functioning application as yet and as such is in a 
position to be evaluated by the internal staff of the project in a “feature inspection” 
process which involves the matching of requirements against output by experts.  
 
Such a process is enhanced by extensive involvement of the users to guide the 
development of the document and this is the case with the demonstrator application. In 
the main the matching to requirements is a relatively binary process with a clear 
indication as to whether the demonstrator has met each user requirement. 
 

4.2 Software Evaluation 
 
Table 3. Table of software evaluation 

Requirement Description Achieved?  Y/N Comment 

Req-010  

The application will display the 
geographical area in which the 
sensors/data/model 
outputs/relevant qualitative 
information is deployed. 

Yes The application allows 
the selection of the area 
of interest across twin 
map screens. 

Req-020  

The application manages and 
represents graphically the 
different kinds of data, 
organised in layers. 

Yes Graphical (spatial) 
representations are 
available in  addition to 
a number of visual GUI 
functions. 

Req-030  

The application has the 
following layers: some layers 
for the representation of the 
sensor network, layers for the 
representation of baseline data, 
layers for the representation of 
additional real-time data, layers 
for the representation of the 
combined data (mash-up).  

Sensor network – Yes 

Baseline data – Yes 

Real-time data – Yes 

Combined data – In 
progress  

The SemSorGrid4Env 
Semantic Integrator 
offers functionality to 
combine separate data 
sources, or historic and 
live data.  This element 
was still being 
incorporated during 
evaluation. 

Req-040  The application geo-locates 
every deployed sensor over the 

Yes This is achieved 
through the 
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geographical area in a layer. 
This layer describes each sensor 
showing its position, its current 
state and its current measured 
observations. 

SemSorGrid4Env 
HLAPI display of 
CCO, WaveNet, ABP 
and EMU data sets, 
plus AIS ship position 
data. 

Req-050  

The application will have 
facilities for displaying graphs 
and charts to visualise sensed or 
modelled data for a user-
selected specific point within 
the model output. 

No Currently the graphics 
are limited to the direct 
sensor association not 
the areas where the 
model has made 
forecasts. 

Req-070  

The application will be able to 
display the combined 
information composed of the 
data coming from the sensor 
network and additional data 
layers. 

Yes Currently this is 
achieved using map 
overlay, though the 
comment above (Req-
030) applies for 
semantic integration. 

Req-080  
The application will be able to 
display historical data measured 
by the sensor network. 

Yes Part of the 
HLAPI/CCO function. 

Req-090  

The application will display 
current modelled flood 
probability data in a spatial 
layer and provide an ongoing 
forecast of up to 4 hours in 
advance. 

Yes The demonstrator is 
capable of displaying a 
series of forecasts of 
sea state as well as 
potential flood impacts 
at a continuum of time 
frames up to 12 hours 
in advance. 

Req-100  

The application will display the 
combined historical data (the 
data from the sensor network 
and additional sources of data) 
in a layer. 

Yes This is a standard 
feature of the flood 
demonstrator 
application. 

Req-110  

The user will be able to choose 
layer(s) to be displayed in order 
to facilitate monitoring. 

Yes A standard layer 
selection tool is a core 
part of the application, 
including legend 
display. 

Req-120  
The application will support 
two modes:  Real-time mode 

No The application 
supports dynamic 
configuration of the 
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and Planning mode. interface according to a 
semantic query based 
on the selected user 
details, however 
Planning mode was not 
substantially realised 
though the foundations 
for its development are 
in place. 

Req-130  

Real-time and forecast flood 
modelling mode will allow 
categories of potential asset 
impacts based upon probability 
of failure of coastal defences 
and asset mapping data 
(residential/infra-
structure/ecological) 

Yes (limited) The flood inundation 
mapping shows assets 
impacted through the 
OS Mastermap layer. 
The Significant Assets 
tool simulates a list of 
affected vulnerable 
assets during playback 
of a modelling 
scenario. 

Req-140  

Planning mode will allow for 
the development of flood 
related scenarios for the purpose 
of spatial planning for 
development and emergencies 
by the capacity to pre-set real-
time and baseline variables as 
scenarios. 

No The demo has not 
advanced to that state 
due to efforts focusing 
on the real time 
application and 
integration of 
architecture services. 

Req-170  

The application will allow the 
user to set categories of flood 
risk in relation to flood 
probability. These categories 
can be spatially represented. 

No The demo has not 
advanced to that state 
due to efforts focusing 
on the real time 
application and 
integration of 
architecture services. 

Req-180  

In both working modes, the user 
may select an observation sub-
area for monitoring. After that, 
the application will only display 
data from this sub-area. This 
operation affects the 
information received from the 
network and from additional 
data sources. 

Yes This is a standard web 
map feature, where the 
user selected area of 
interest (using the 
pam/zoom tools) 
results in architecture 
and OGC service 
queries which pertain 
to the bounds of those 
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areas. 

Req-190  

The application will provide a 
sea-surface state and wave state 
visualisation for the entire 
Solent estuary.  Additionally 
there will be a model 
confidence estimate to allow for 
judgement of output veracity as 
well as assisting in the planning 
of further sensor deployment. 

In-part The flood application 
plays through and 
displays model outputs 
for metocean and 
inundation parameters. 
The demonstrator does 
not currently have 
access to the 
probability outcomes. 
This may be remedied 
shortly. 

Req-200  

The application will display the 
working state of each sensor in 
the network in real-time. This 
information will also be 
available on a historical basis. 

Yes This is a core feature. 

Req-240  

The topology of the network, 
the sensor coverage and the 
image resolution has to be 
defined taking into account their 
interdependencies. 

In-part The flood application 
adapts to the 
dynamically discovered 
and selected area of 
interest for the user. 
However, ad-hoc 
sensor integration has 
not been tested with the 
SemSorGrid4Env 
architecture. 

Req-280  

There is a facility to move (ad-
hoc) sensors to address specific 
long term points of interest 
within flood modelling. 

In-part possible in application 
and architecture but not 
tested with ad-hoc 
sensor deployments. 
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5 Evaluation of the Sensor Nodes 
 

5.1 Background 
The concept of the overtopping sensors has been developed as a result of the extensive 
user consultation process undertaken by work package 7. The Environment Agency of 
England and Wales described the problems faced in predicting coastal flooding using 
computer models. Typically, models only allow for broad classification of defence 
assets. This can lead to situations where the models predict that inundation will occur 
uniformly along the length of a defence. In reality, sea defence failure or overtopping 
tends to be more localised and so a system to monitor this behaviour would enhance 
future flood defence planning. Therefore, it was envisaged that a sea defence sensor 
network would greatly enhance the demonstrator application by adding a source of 
sensed data to an aspect only previously covered by computer models. These model-
validation points could assist in pin-pointing where overtopping occurs along the length 
of the defence and allow resources to be focussed on areas at greatest risk.  
 
A small, inexpensive and rapidly deployable sea defence wireless sensor network 
(SDWSN), comprising overtopping sensor nodes has been developed in response to a 
problem outlined by one of the project’s key user groups.   
Further information on the development of the sensor nodes can be found in Deliverable 
7.4, section 6. 
 

5.1.1 Recent Development &Network Trial 29th July 2011 
At the time of writing deliverable 7.4, the SDWSN was in test phase. All components 
were working together, and on trial in Portchester (UK). The data has been analysed 
from the trial, and resulting actions have been taken. The most significant change is the 
length of the sensor strip, and its function. It was hoped that water level readings could 
be measured along the length of the sensor strip; however the electrical resistance 
change was too small to detect varying water levels. There was an obvious change in 
voltage as the sea level rose and the sensor became wet. However, this change was not 
on a scale comparable to the level of water. In effect, the data could only tell you 
whether the sensor strip was wet or dry. However, once the system is up and running, 
investigations will be made to reinstate the water level aspect of the sensor.  
This development is not alarming, and the presence / absence of water is still a 
fundamental element in wave overtopping. The function we may lose is the forewarning 
of a tidal surge or overtopping event. However, this information will be available from 
numerous other real-time tidal data sources. The user requirements will still be met, as 
rapidly deployable, cheap, wet/dry sensors can be deployed at various points on the sea 
defences to monitor the difference in reaction to oncoming wave action.  
Another development was made to the sensor nodes during their initial development 
stages, to increase the potential radio communication distance between nodes. The 
distance of radio communication was not deemed far enough for the proposed use of the 
sensors; i.e. between coastal defences, and between the defence and the base station. 
Boosting antennas were researched to find possible solutions to the issue, a number 
were found and the most practical solution was pursued. ECS Southampton worked on 
integrating the antenna with the pre-existing electronics, while EMU adapted the 
enclosure to suit the new development.  
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The addition of the antenna has boosted signal strength transmitted by the sensor nodes. 
A distance of 100 m can now be achieved between the nodes. This progress is positive 
and is more suited to the application for which the nodes have been developed. 
 

5.1.2 Network Trial 29th July 2011 
A demonstration trial was conducted at EMU premises to establish the network 
capabilities of the sensor nodes. The test was conducted at EMU as this location has the 
capacity to house sensor nodes along the sea wall, with a secure location for the base 
station. Three motes were required for the trial, with one mote attached to the PC via a 
USB link. This PC was installed with OTA (Over The Air) Base Station software and 
the base station laptop was set up to run independently. The other two motes were 
installed with OTA server prior to placing within their respective enclosures. The 
battery packs were then installed and the sensor nodes were attached to the seawall. The 
base station was 27 metres from the closest sensor node, and 30 metres from the second 
node. This is shown in Figure 4.  

A SNEE (Sensor Network Engine) query was initiated from the base station to collect 
data from the sensor nodes every 60 seconds. Voltage readings were returned from the 
sensor nodes and saved at the base station laptop throughout the deployment. The test 
ran successfully for 66 hours. Due to the nature of this trial, we were unsure how long 
the test would last. The trial ended when a large obstacle obstructed the line of sight 
between the nodes and the base station. At this point, the nodes lost synchronisation and 
data collection ceased. This has highlighted another issue which will be addressed upon 
further sensor development. The photos in Figure 5 show the current state of sensor 
development.  

 

Figure 4. Sensor deployment locations (Google Earth) 
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Figure 5 Photos of current sensor development A – Sensor node antenna B – Wet/dry sensor 
C – Original sensor strip D – Trial network deployment E – Base station antenna 
 
 

5.1.3 Specification 
 
Function To provide information on the presence of seawater at a specific 

point on a sea defence / structure.  
Potential Uses  To provide information on how wave action impacts on a sea 

defences; small scale variability can be investigated. 
To alert users / managers of a potential wave overtopping event; 
potentially enabling fast response to coastal flooding.  
Record frequency of overtopping events; useful for future planning 
and budgeting. 

Dimensions Telemetry Unit: 65mm x 110mm x 110mm 

Sensor: 85mm x 45m x 10mm 

 
Power 
requirements 

Sensor: 1 x 3 cell 3v6 dc battery 
Receiver: 240v (permanent) / 12v 110Ah battery 
(temporary/remote) 

LifeSpan Not known – still under test. (Expect up to 10 years with battery 
replacements.) 

A B C 

D E 
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Cost Sensor £55  
Mote £80 
Circuitry £100 

Installation Flexible for each site.  
Requires sensor to be fixed to structure. 
Permanent receiver station requires enclosed, powered location with 
internet. Temporary receiver station can be housed in IP66 box with 
battery.  

Lead time At present 60 days but once in production we plan to have systems 
in stock.  

Network  Sensors can communicate up to 100m. Multiple sensors can be 
networked with one receiver station. Simulations of over 100 nodes 
have been carried out without fail, however more stress testing is 
required. 

Internet 
Requirements 

Not required for data collection, *.csv files will be logged to a file 
on a remote PC. 
Internet will be required for real-time data transmission should this 
be required.   

Interaction with 
Demonstrator 

At present, this has not been pursued but is a future potential 
development.  

Data output - 
stored 

Data is stored on the base station receiver PC, data is logged to a 
*.csv file 

Data output – 
real-time 

Data are displayed in real time on the base station PC, further work 
is required to transmit this real time data to a remote website or PC.   

 
 

5.1.4 Uses of Sensor Network 
There are a number of potential uses for the sensors. The simplified scope of the sensor 
network had opened up a number of possible use cases for installations. The data 
provided by the sensor nodes will only be point source information, but as a network 
could be a very powerful tool.  We are sure that, through further user investigation and 
discussion, further applications will arise. We see possible use cases as: 
 
1- Multiple sensors along a particular sea wall. 
For an environment where it is important to know how a single sea defence (be it a sea 
wall, breakwater, etc) reacts to incoming wave action. The reaction of a sea defence to 
wave action could be influenced by the prevailing wind / wave direction, tidal state, 
beach morphology, defence type, defence construction as well as other factors. These 
variables make it very difficult to accurately model the defence reaction to wave action, 
and hence the importance of a network such as this. 
 
2- Multiple sensors various structures along a coastline 
One of the key features of the sensors is their adaptability to their environment. This 
makes them the perfect sensor for a shoreline with a variety of pre-existing coastal 
defence structures. The installation structure does not alter the output of the sensors and 
so would network well on a coastline with a combination of seawalls, breakwaters, rock 
revetments, gabions etc. An example of this is the Portsmouth (UK) coastline as 
investigated as part of this project.  
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3- Embedded within sea defences 
This has not yet been researched however there is potential for the sensor design to be 
mildly adapted for use within coastal structures. The sensor technology requires 
minimal power and space requirements so could be incorporated from the outset of new 
coastal defence infrastructure. The sensor is not at present at this stage but it could be a 
potential use for the technology behind the pervasive network of sensors.  
 
The data gathered from all of the above scenarios would provide coastal flood managers 
a greater understanding of wave overtopping events along their designated area of 
responsibility. This information would prove useful in understanding wave overtopping 
events, with the view to more accurate future predictions and warning. This in turn 
could lead to better protection for land, property and lives if overtopping events can be 
forecast and the effects predicted. Evidence of overtopping events will help manage 
coastal defence works, and could be used in forecasting budgetary requirements, and as 
a means to prioritise areas for coastal protection. 
 
 

5.1.5 Evaluation of Sensor network 
At present, the SDWSN system has been deployed in a test scenario. The next phase of 
evaluation will be to deploy a network of sensors in a real-world situation. As such, the 
main form of evaluation to date is the involvement of coastal managers and their 
response to the proposed sensor network. A summary of their thoughts is below.  
 
Detailed discussion with Coastal Defence Partnership. July 2011 
SG4E: What is the value of wet/dry sensors? 
CDP: There is great value in an early warning system for establishing the water levels at 
known trouble spots for overtopping / coastal flooding. Not knowing the gradual 
increase in water level (as was previously suggested) is not a big issue, although that 
would have given tide height, this system will act more as an alarm system to warn of 
potential flooding.  
In order to be of real value, the sensors will have to be located at different heights on 
different structures at different locations.  
SG4E: This is possible; the sensors are designed to be flexible to their environment. 
CDP: Great news, we have a variety of coastal structures which are susceptible to 
overtopping.  
SG4E: Do you therefore see potential for a real use of these sensors? 
CDP: Yes. At times of potential flood, we have about 2 hours to respond and close all 
the flood gates. We currently base this on tidal surge data which is about 30 minutes 
old. If we can reduce this time lag to less than 10 minutes, or even instantaneous, that 
would give us greater time to react and could potentially save flooding events, or at 
least reduce the impact to lives and property. 
SG4E: The sensors are passive and await instruction to collect data. Do you see this as 
a problem? 
CDP: No, this makes sense. It would be good to have two systems to make the sensors 
active. As I see it, it will always be good to have a system which someone can turn on 
when they think a flood event might occur. However, as this involves human input, 
there could be times at night when flood event warnings are missed so a system which 
automatically becomes active would be good. 
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SG4E: If the sensors were set up to automatically turn on 3 hours before every high 
spring tide would this be of benefit. 
CDP: Yes. If it could be linked to tidal surge, or incoming weather systems, that too 
would be very useful. This is what we look for in predicting flood events so to reduce 
human involvement would be good. We automatically go into “watch” mode when we 
have a forecast of Force 7 winds, low pressure systems and spring tide. If a surge was 
spotted in this scenario before existing systems, this would be of great benefit.  
SG4E: Previously, you have proposed a section of the Portsmouth coastline for 
deployment of these sensors. Is that still valid? 
CDP: Yes, let’s work together to make it happen. There is another potential test site we 
can use, which is a slipway and will show the sensors reacting to tide rising and falling.  
SG4E: Many thanks for your involvement in this project. 
 
The next phase of evaluation will be to deploy a network of sensors in a real-world 
situation. The test location has already been sought and is detailed in deliverable 7.4. 
The location on Portsmouth seafront is prone to overtopping and the risks are known by 
the local Coastal Defence Partnership and Coastal Managers. This next phase will be 
outside the scope of the SG4E project due to the time restraints of this project. It is 
hoped that this information will show the engineers the periodicity of overtopping, the 
varying reaction to overtopping along the sea defence, as well as the value of these 
sensors. The data from the sensors will be transmitted in real-time to the engineers to 
use in flood response situations, or as they see fit.  
 
 


