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Executive Summary
This deliverable acts as a focus for the developmental components of the demonstrator
in the light of the on-going and developing engagements with users. The inception of
the application development phase of WP_7 was intended to provide the flexibility
needed to draw together the various strings of activity that will underpin the final
evaluation and production of the key SG4 E products. To this end the document cover a
substantial diversity of ground in terms of reporting but each element provides a support
for the final output of the project from a user and stakeholder perspective. A number of
key themes can be identified however:
Demonstrator Development
The project has entered a final and highly focused user engagement phase where
“partner“ users are now involved in helping the project team develop to finalise the
scenarios within the demonstrator This work will be reported back to the users in a final
interactive review for evaluation in July and for reporting in WP7.5 Evaluation, to be
delivered by the end of July. The current scenario focus is provided by ABP and CDP.
This work is augmented by a series of updates and enhancements to the demonstrator as
and when progress on the ontology and architecture allows, which include enhancing
the role and function recognition functions.
Mash-up Exemplars
As well as developing the demonstrator to better reflect the needs of our partner users
the project has had discussions to consider the potential use of additional “mashups”.
These are prototypes for highly dynamic and functionally focused user interfaces that
re-use sensor observations from the SemSorGrid4Env High-Level API in combination
with other Linked Data sources.
Role and Task Ontology
This document represents an addition to D4.3 in response to comments from the review
that specifically sought examples and extended the ontology review and requirements to
add additional applications and user requirements for a second thematic. It also
addresses discussions held at the Feb Athens meeting. D4.3 of WP 7 Flood User
Requirements Specification within the EU project “Semantic Sensor Grid Rapid
Application Development for Environmental Management (SG4E)”.
Real-time data Assimilation and Modelling
The SG4E architecture is designed to incorporate and assimilate data from a wide
variety of sources. A core scenario demonstrator of this functionality is the provision of
data suitable for coastal zone managers to monitor the flood risk to the City of
Portsmouth and its immediate environs using the online application. A key data stream
in this scenario is the visualisation of flood risk in near real-time and as predicted for
the next 12 hours. The visualisation is currently based on a complex work flow of data
processing and modelling that requires human intervention to generate. The process is
derived from work flows combined from two PhD programmes. These workflows
currently include substantial manual intervention to generate the required date; this
aspect of the project describes the effort to automate the workflows and provide a
continuous stream of model-derived data that can be integrated into the application.
WP 7, WT/Dl_7.1 Flood User Requirement Specification
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Ad Hoc pervasive networking through the deployment of sea defences wall
mounted sensors
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 modelvalidation 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
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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:
• Chapter 4 contains some material extended from [D5.3].

WP 7, WT/Dl_7.1 Flood User Requirement Specification

iii

SemSorGrid4Env

FP7-223913

Document Information
Contract Number

FP7-223913

Acronym

SemSorGrid4Env

Full title

SemSorGrid4Env: Semantic Sensor Grids for Rapid Application Development for
Environmental Management

Project URL

www.SemSorGrid4Env.eu

Document URL
EU Project officer

Antonios Barbas

Deliverable

Number

7.4

Name

Application Development

Task

Number

WT7.1 Name

Application Development

Work package

Number

7

Date of delivery

Contractual

30/05/2011

Code name

Actual

03/06/2011

Status

draft

Nature

Prototype p Report þ Specification p Tool p Other p

Distribution Type

Public þ Restricted p Consortium p

Authoring Partner

University of Southampton

QA Partner

Manchester University

Contact Person

Craig Hutton
Email

cwh@geodata.soton Phone
.ac.uk

+44 23 80592719

final x

Fax

Abstract
(for dissemination)

This deliverable acts as a focus for the developmental components of the
demonstrator in the light of the on-going and developing engagements with users.
The inception of the application development phase of WP_7 was intended to
provide the flexibility needed to draw together the various strings of activity that
will underpin the final evaluation and production of the key SG4 E products. To
this end the document cover a substantial diversity of ground in terms of reporting
but each element provides a support for the final output of the project from a user
and stakeholder perspective. A number of key themes can be identified however

Keywords

Users, mashup, demonstrator, flood, scenario, real-time

WP 7, WT/Dl_7.1 Flood User Requirement Specification

iv

SemSorGrid4Env

FP7-223913

Project Information
This document is part of a research project funded by the IST Programme of the
Commission of the European Communities as project number FP7-223913. The
Beneficiaries in this project are:
Partner

Acronym

Contact

Universidad Politécnica de Madrid

UPM

Prof. Dr. Asunción Gómez-Pérez

(Coordinator)

Facultad de Informática
Departamento de Inteligencia Artificial
Campus de Montegancedo, sn
Boadilla del Monte 28660
Spain
#e asun@fi.upm.es
#t +34-91 336-7439, #f +34-91 352-4819

The University of Manchester

UNIMAN

Prof. Norman Paton
Department of Computer Science
The University of Manchester
Oxford Road
Manchester, M13 9PL, United Kingdom
#enpaton@cs.man.ac.uk
#t +44-161-275 6910, #f +44-161-275 62 04

National and Kapodistrian University of NKUA
Athens

Prof. ManolisKoubarakis
University Campus, Ilissia
Athina
GR-15784 Greece
#@ koubarak@di.uoa.gr
#t+30 210 7275213, #f +30 210 7275214

University of Southampton

SOTON

Dr. Kirk Martinez
University Road
Southampton
SO17 1BJ United Kingdom
#@km@ecs.soton.ac.uk
#t+44 23 80594491, #f +44 23 80595499

Deimos Space, S.L.

DMS

Mr. Agustín Izquierdo
Ronda de Poniente 19, Edif. Fiteni VI, P 2, 2º
Tres Cantos, Madrid – 28760 Spain
#@agustin.izquierdo@deimos-space.com
#t+34-91-8063450, #f +34-91-806-34-51

EMU Limited

EMU

Dr. BruceTomlinson
Mill Court, The Sawmills, Durley number 1
Southampton, SO32 2EJ – United Kingdom
#@bruce.tomlinson@emulimited.com
#t+44 1489 860050, #f +44 1489 860051

TechIdeas Asesores Tecnológicos, S.L. TI

Dr. Jesús E. Gabaldón
C/ Marie Curie 8-14
08042 Barcelona, Spain
#@ jesus.gabaldon@techideas.es
#t+34.93.291.77.27, #f ++34.93.291.76.00

WP 7, WT/Dl_7.1 Flood User Requirement Specification

v

SemSorGrid4Env

FP7-223913

Table of Contents
Executive Summary………………………………………………………………………...
1	
   Acronyms...............................................................................................................................1	
  
1	
   Introduction: ..........................................................................................................................3	
  
1.1	
   Purpose of report ...........................................................................................................3	
  
1.1.1	
   Demonstrator Development......................................................................................3	
  
1.1.2	
   Mash-up Exemplars ..................................................................................................3	
  
1.1.3	
   Role and Task Ontology ...........................................................................................4	
  
1.1.4	
   Real-time data Assimilation .....................................................................................4	
  
1.1.5	
   Sea defences sensors: Ad Hoc pervasive networking ..............................................4	
  
2	
   Demonstrator Development ...................................................................................................5	
  
2.1	
   User Guide ....................................................................................................................5	
  
2.1.1	
   Getting started ..........................................................................................................5	
  
2.1.2	
   Individual modules ...................................................................................................5	
  
2.1.3	
   Login window ...........................................................................................................5	
  
2.1.4	
   Monitoring ................................................................................................................6	
  
2.1.5	
   Map windows ...........................................................................................................6	
  
2.1.6	
   Map Layers ...............................................................................................................6	
  
2.1.7	
   Scenario Tools ..........................................................................................................7	
  
2.1.8	
   Significant Assets .....................................................................................................7	
  
2.1.9	
   Source Integration ....................................................................................................8	
  
2.2	
   Technical Documentation .............................................................................................8	
  
2.2.1	
   Introduction ..............................................................................................................8	
  
2.2.2	
   Server-side architecture ............................................................................................9	
  
2.2.3	
   Client-side architecture .............................................................................................9	
  
2.2.4	
   Graphical User Interface.........................................................................................10	
  
2.2.5	
   Installation guide ....................................................................................................10	
  
2.3	
   Unit Testing ................................................................................................................10	
  
2.3.1	
   Selenium .................................................................................................................11	
  
2.3.2	
   SG4E and Selenium ................................................................................................12	
  
2.3.3	
   Running the tests ....................................................................................................12	
  
3	
   Mash-up Exemplars .............................................................................................................14	
  
3.1	
   Flood Gate Deployment mashup ................................................................................14	
  
3.1.1	
   Motivation ..............................................................................................................14	
  
3.1.2	
   Data sources............................................................................................................16	
  
3.2	
   Birdwatching ...............................................................................................................19	
  
3.2.1	
   Motivation ..............................................................................................................19	
  
3.2.2	
   Data sources............................................................................................................19	
  
3.3	
   Surf Status mashup .....................................................................................................20	
  
3.3.1	
   Motivation ..............................................................................................................20	
  
3.3.2	
   Data sources............................................................................................................21	
  
3.5	
   Limitations ..................................................................................................................24	
  
4	
   Role and Task Ontology ......................................................................................................25	
  
4.3	
   Port operations / pilotage application .........................................................................25	
  
4.3.1	
   Application storyboard ...........................................................................................25	
  
4.5	
   Role ontology ..............................................................................................................28	
  
4.6	
   Extents information .....................................................................................................34	
  
4.6.1	
   Port / pilotage application geospatial extents – regions ontology ..........................34	
  
5	
   Real-Time data Assimilation and Modelling.......................................................................37	
  
5.1	
   Sea Sate real-time forecasting .....................................................................................37	
  
5.2	
   Coastal Defence Modelling ........................................................................................39	
  
WP 7, WT/Dl_7.1 Flood User Requirement Specification

vi

SemSorGrid4Env

FP7-223913

5.3	
   Workflow and data Assimilation ................................................................................41	
  
5.3.1	
   Introduction ............................................................................................................41	
  
5.3.2	
   Data Modelling .......................................................................................................41	
  
5.3.3	
   Flood Risk Determination ......................................................................................42	
  
5.3.4	
   SG4E Integration ....................................................................................................43	
  
5.3.5	
   Current Status .........................................................................................................43	
  
6	
   Sea defences sensors: Ad Hoc pervasive networking .........................................................44	
  
6.1	
   Introduction .................................................................................................................44	
  
6.2	
   Sea Defence Sensor Network Concept .......................................................................44	
  
6.2.1	
   Measurement Principle ...........................................................................................44	
  
6.2.2	
   Sensor Technologies ...............................................................................................45	
  
6.2.3	
   Water Level Sensor Strip........................................................................................45	
  
6.2.4	
   Enclosure ................................................................................................................45	
  
6.2.5	
   Battery Pack............................................................................................................45	
  
6.2.6	
   Electronics ..............................................................................................................45	
  
6.2.7	
   Antenna...................................................................................................................46	
  
6.2.8	
   Software ..................................................................................................................46	
  
6.2.9	
   Sensor inter – communications ..............................................................................47	
  
6.2.10	
   Data stream to internet............................................................................................47	
  
6.3	
   Sea Defence Sensor Network Testing ........................................................................47	
  
7	
   References ...........................................................................................................................50	
  

WP 7, WT/Dl_7.1 Flood User Requirement Specification

vii

SemSorGrid4Env

FP7-223913

1 Acronyms
Acronym

Description

AA

Automobile Association

ABP

Associated British Ports (also AMPmer)

ATOM

The Atom Syndication Format

BODC

British Oceanographic Data Centre

CEFAS

Centre for Environment, Fisheries and Aquaculture
Science

CCO

Channel Coastal Observatory

DEFRA

Department for Environment, Food and Rural Affairs

DISC

Dataset Information of the Solent Catalogue (Solent
Forum on-line meta database)

EA

Environment Agency of England and Wales

ESRC

Engineering and Science Research Council

GeoRSS

Standard for encoding location as part of an RSS feed

LA

Local Authority

LiDAR

Light Detection and Ranging

NOCS

National Oceanography Centre Southampton

KML

Google Earth Keyhole Markup Language

OGC

Open Geospatial Consortium

ONS

Office of National Statistics

OS

Ordnance Survey mapping agency

QHM

Queen’s Harbour Master

RDF

Resource Description Framework

SAS

OGC Sensor Alert Service

SemSorGrid4Env

Semantic Sensor Grids Rapid Application Development
for Environmental Management

SOS

OGC Sensor Observation Service
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VTS

Vessel Traffic Services

WFS

OGC Web Feature Service

WMS

OGC Web Mapping Service

WSN

Wireless sensor network
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Table 1 List of acronyms
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1 Introduction:
1.1

Purpose of report

The intention of this report is to draw together the comports listed below in order to fill
the various gaps in knowledge and structure to ensure the final development and
functionality of the mash-ups and demonstrator in the light of the user requirements. It
is these components that are we finally evaluated in WT_5.5 and WT_7.5 for a user’s
perspective.

Figure 1.1 Flood use case location
1.1.1 Demonstrator Development
The SG4E flood demonstrator application is a rich Web application comprising clientand server-side components. Its purpose is to demonstrate semantically-enabled data
access and integration and to serve as a typical example implementation of the
architecture. The application is accessed through any modern standards-compliant web
browser by opening the URL http://webgis1.geodata.soton.ac.uk/flood.html. An
additional 'fall-back' version is maintained to allow demonstration of user functionality
if any of the SG4e architecture services are unavailable or cannot be discovered. This
enables user access to the flood application during periods of development or volatility
of underlying technologies and can be accessed at the URL
http://webgis1.geodata.soton.ac.uk/demo.html.
1.1.2 Mash-up Exemplars
The flood demonstrator described in the previous chapter is a feature-rich Web
application that fully utilises the underlying SemSorGrid4Env architecture, brought
about through an extensive development process and derived from a wide-ranging set of
user requirements focussed on flood management. SemSorGrid4Env has also developed
software to support the rapid development of lightweight web applications – semantic
“mashups” – primarily through the High-Level Application Programming Interface for
Observations (HLAPIO) service from WP5. Details of the HLAPIO design and
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underlying principles can be found in [D5.3], while the service implementing the API
(Application Programming Interface) is described in [D5.2].
1.1.3

Role and Task Ontology

The initial concept for a second level application to test the data integration was
developed around port operations, and following a number of discussions with the Port
of Southampton the application storyboard has been used to configure the needs of the
ontology extensions. This includes extension into ‘roles’ and ‘service’ requirements
(weather, sea state and vessel location and identification information (AIS)). The
specific concept diagram (Figure 4.3) overview was developed to explore the pilot
transfers being made assuming the advantage of knowledge of favourable sea state
conditions; requiring the integration of real time (or near real-time) data from offshore
metocean buoys, modelled data and live AIS data feeds within the study area and
integration with multiple existing and forecast sea state parameters.
1.1.4

Real-time data Assimilation

This research aims to investigate the ways in which a deterministic numericalmodelling
forecasting system for the Solent region might be improved in terms of accuracy,
efficiency and information. The Solent region provides a useful case study region due to
the dense network of in-situ observations. This is particularly useful for the main aim of
the research; the application of data assimilation methods to increase the accuracy of the
forecasts.
1.1.5

Sea defences sensors: Ad Hoc pervasive networking

The SemSorGrid4Env Flood Use Case uses the SemsorGid4Env architecture from WP1
to integrate the results of real time sensed data (for example providing sea state
information) with predictive models and information on fixed assets such as coastal
defences. The SemSorGrid4Env system allows the rapid integration and visualization of
such information, allowing interested parties such as emergency managers to better
understand evolving situations and risks. 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 Demonstrator Development
2.1 User Guide
2.1.1

Getting started

The SG4E flood demonstrator application is a rich Web application comprising clientand server-side components. Its purpose is to demonstrate semantically-enabled data
access and integration and to serve as a typical example implementation of the
architecture.
The application is accessed through any modern standards-compliant web browser by
opening the URL http://webgis1.geodata.soton.ac.uk/flood.html. An additional 'fallback' version is maintained to allow demonstration of user functionality if any of the
SG4e architecture services are unavailable or cannot be discovered. This enables user
access to the flood application during periods of development or volatility of underlying
technologoies
and
can
be
accessed
at
the
URL
http://webgis1.geodata.soton.ac.uk/demo.html.
Each application interface component is described briefly below, though the application
should be intuitive to learn and operate for users of google-maps style applications. A
series of screen-cam videos are also available to help learn about the application and to
demonstrate its operation in a flood use-case scenario; these are accessed from the URL
http://webgis1.geodata.soton.ac.uk/vids.
2.1.2

Individual modules

The modular graphical user interface consists of two background map components and
an array of floating application control windows (which can be moved and resized as
required), described below. The content of this Help document is linked to the
application controls, accessed quickly by clicking the '?' icon within the title bar of each
window.
2.1.3

Login window

The Login window appears when first entering the application by opening the URL
using a standards-compliant web browser. Select your role, area of interest and
application use from the drop-down lists presented by the Login window. Once done,
click the Login button to enter the demonstrator application. This performs an
ontological search within the SG4e Semantic Registry and initialises the data discovery
process.
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Monitoring

This window contains monitoring messages produced by the application from the
following events:
§ initialisation of the application
§ communication with servers
§ adding data layers
2.1.5

Map windows

Both map windows contain different spatial representations of the area of interest.
These are defined by the ontological search results from the Semantic Registry using the
parameters set within the Login window. You can zoom in and out and pan the maps
using the standard Google-style map controls in the upper left corner of each map
window. You can also use the mouse wheel to zoom in and out of each map.

The user is free to control and use the maps however they wish, though the left-hand
map is intended as an overview of the study area of interest while the right-hand map is
intended for zooming further into specific places of concern.
2.1.6

Map Layers

The Map Layers window contains the lists of discovered layers for each map. You can
turn layers on and off by clicking on the checkboxes to the left of each layer name. A
legend for each layer can be viewed by clicking the legend icon ( ) to the left of each
checkbox.
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Scenario Tools

The Scenario Tools window presents a list of scenario models discovered through the
Semantic Registry. A legend for each model can be consulted by clicking the legend
icon ( ) to the left of each checkbox. One model can be selected at a time and it is run
by clicking the Run model button.
Clicking the Run model button opens the Time Control window for the selected model,
allowing the user to select a particular time frame of the model output, adjust it to the
tide period or 'Play' the model over a period of time. You can select an appropriate
model and forecast period (Astronomical, Modelled nowcast, +3 hours, +6 hours) and
then use the time control to animate through 24 hours of the selected model, comparing
the model visualisation with a display of the current tide cycle at that time, shown
within the Time Control pop-up.
Each model output comprises a sequence of map visualisations for the chosen model
variable over a period of time (24 hours). The model output is displayed and updated in
the left hand map and can be propagated to the right hand map at any moment by
clicking the 'squirt' ( ) arrow button on the Time Control window.
2.1.8

Significant Assets

The Significant Assets window demonstrates how the Flood demonstrator application
might locate, using semantically discovered and integrated data sources, a list of assets
which could become endangered under different scenarios, defined within the 'Scenario
Tools' window. As a selected model is run, the displayed Asset types hierarchy is
dynamically populated with potential endangered assets. Clicking on the name of a
listed asset zooms to that asset using the right-hand map.
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Source Integration

The Source Integration window (experimental and under development) provides an
interface to the SG4e Semantic Integrator, allowing a user to select two semantically
discovered data sources and request a new one representing a combination of the two
data streams.
An example of the use of the Semantic Integration service might be to incorporate
instantaneous crest height elevations within the application. The instantaneous crest
elevation is a combined value that requires the Tide height (from the Channel Coastal
Observatory Streaming Data Web Service - CCO-WS) and the instantaneous Heave
value (from the nearest matching 1Hz EMU Streaming Data Web Service - EMU-WS).

2.2 Technical Documentation
2.2.1

Introduction

The SG4E demonstrator application is a rich Web application containing client- and
server-side components. Its purpose is to demonstrate semantically-enabled data access
and to serve as an example of typical usage of the service.
¡Error! No se encuentra el origen de la referencia. contains the flowchart of the
application:

WP 7, WT/Dl_7.1 Flood User Requirement Specification

8

SemSorGrid4Env

FP7-223913

Figure 2.1 Demonstrator flowchart

2.2.2

Server-side architecture

A standard (open source) Apache1-based HTTP server and PHP2 scripting language
environment have been set up to host the demonstrator. The static server-side files are
arranged into the following structure:
|--\
|--\css
|--\javascript
|--\images

<-- master HTML directory
<-- CSS styles
<-- JavaScript documents
<-- images

The master HTML directory also hosts the data_provider.php wrapper, responsible for
converting vector spatial data from various source types (GML, XML, GeoRSS3) into
standard GeoJSON4 documents.
2.2.3

Client-side architecture

The demonstrator comprises a rich JavaScript-based application, developed with
intention of demonstrating the functionality of a semantically enabled sensor network
by using the developed architecture in a realistic deployment scenario. It is designed to
run in any W3C-compliant Web browser and does not require installation of any
additional plug-ins. The application is built as a rich web-based Geographic Information
System using the open source OpenLayers5, Ext JS6 and GeoExt7 JavaScript libraries.
The initial HTTP GET request to flood.html document initialises output of the
application HTML code, images, JavaScript libraries and CSS styles into the browser.
Once those are loaded and Document Object Model (DOM) is ready, a login window is
generated and presented to the user.
Once user type, area of interest and purpose of the application are selected and ‘Login’
button is clicked, the login credentials are encoded into a SPARQL query and sent to
the integrator via the HL API using OpenLayers.Request.GET() function. The expected
reply contains JSON-encoded application initialisation parameters such as the map
extent and zoom level, which are then applied to the map of the area of interest.
A different SPARQL query generated using login credentials yields an array of data
endpoints to be included in the mashup application. The application checks the nature of

1

http://httpd.apache.org/
http://www.php.net/
3
http://www.georss.org
4
http://www.geojson.org/
5
http://www.openlayers.org/
6
http://www.sencha.com/products/extjs/
7
http://www.geoext.com/
2
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each endpoint (whether it is a raster layer, a vector dataset or a streaming data source)
and assigns appropriate layer adding function.
The OGC raster data layers (WMS sources) are added into the demonstrator directly as
OpenLayers.Layer.WMS instances. OGC vector data layers (WFS, GeoJSON etc) are
added via server-side PHP wrapper in order to conform to the same origin policy. The
PHP wrapper also performs source data format recognition and converts all vector data
sources into GeoJSON documents so that those are added into the demonstrator as
OpenLayers.Layer.GML instances.
A separate request obtains the list of available models from the registry and populates
the contents of the ‘Models’ window. Since the output of models is provided as raster
grids, those are added into the demonstrator as OpenLayers.Layer.WMS instances.
2.2.4

Graphical User Interface

The graphical user interface of the demonstrator application is constructed as an
Ext.Viewport holding two GeoExt.MapPanel elements for two different maps, and a
number of Ext.Window-based windows holding application controls: lists of layers, lists
of available model, model visualisation control, list of Assets at Risk, endpoint
integration control and a logging window.
2.2.5

Installation guide

The server-side part of the application relies on the following standard environment:
§
§

Apache HTTP Server version > 2.0
PHP version > 5.0

The latest version of the flood application may be obtained from the SG4e subversion
repository at the URL https://ssg4env.techideas.net/repos/FloodApp/trunk.
Once all the files are placed into their respective folders the demo application can be
initialised by accessing http://_server_name/flood.html by any W3C-conformant web
browser.

2.3 Unit Testing
The SG4E web application is presented to users as a Rich Internet Application (RIA)
accessible with a modern JavaScript enabled web browser. RIAs are by their nature
complex entities, complexity which is compounded by the multitude of different
browser and operating system combinations with which they can be accessed. These
factors conspire to make testing a RIA a challenging undertaking.
There is, however, an emerging best practice on how to implement such testing. This is
based on an architecture whereby the JavaScript engines present in browsers are used to
issue automated commands that simulate a user's interaction with an application. One
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such system is provided by the open source Selenium8 software package and it is
Selenium that is leveraged to provide the SG4E web interface tests.
The remainder of this section provides a general description of Selenium and how it is
used within SG4E followed by more detailed instructions on how to run the tests.
2.3.1

Selenium

Selenium is a suite of tools to automate web application testing across many platforms.
The tools are based around Selenium Core9, a JavaScript library that acts as a test
execution framework within a browser.
Specific tests are generally prototyped using Selenium IDE10. Selenium IDE builds on
Selenium Core to create an interactive extension for the Firefox web browser that
enables the recording of user interactions as test 'macros'. These macros are then
exported to one of a number of testing languages where they can be refined for purpose
and integrated in a customised test environment. Such a test environment often
incorporates Selenium Remote Control (RC)11.
Selenium RC is a test tool that executes Selenium tests in any programming language
against any web application using any mainstream JavaScript-enabled browser. It comes
in two parts:
1.

A server which automatically launches and kills browsers, and acts as a HTTP
proxy for web requests from them.
2.
Client libraries for your favourite computer language.
The RC server bundles Selenium Core, automatically loading it into each test browser.
A simplified architectural representation of this framework is displayed in Figure 2.2
Selenium RC architecture.

Figure 2.2 Selenium RC architecture
8

Selenium http://seleniumhq.org/
Selenium Core http://seleniumhq.org/projects/core/
10
Selenium IDE http://seleniumhq.org/projects/ide/
11
Selenium Remote Control http://seleniumhq.org/projects/remote-control/
9
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SG4E and Selenium

The SG4E Selenium test environment is based on tests originally developed using
Selenium IDE. These tests were then exported to Python Selenium12. Python Selenium
is a client library to Selenium RC that provides the added benefit of integrating with the
Python unittest testing framework13.
Unittest provides a method of packaging and running the Selenium tests with an
arbitrary level of granularity in terms of reporting test results. It also provides lots of
flexibility in terms of how the tests are run and displayed. In terms of running the SG4E
tests a command line interface was chosen in order to provide a portable and simple test
environment.
The tests themselves perform a user interface check that validates that the following
aspects of the web interface are operational:
§
§
§
§

Login Tests simulate various scenarios whereby a user initialises the
application.
Map layers A number of different map layers are activated and deactivated and
the map checked to ensure they're displayed properly.
Map navigation The navigation functionality of the map is tested in terms of
zooming and panning.
Scenario tools The functionality of the scenario tools are exercised to ensure
that models can be run and interacted with by playing, pausing and adjusting the
time control.

2.3.3

Running the tests

The tests are run by issuing commands from a command prompt. Specifically, these
examples use a UNIX terminal in conjunction with the Bash shell14.
Requirements
In order to run the tests the following software must be installed on the test system:
§
§

Python A version of Python 2 is required to run the tests. Python 3 is not
supported.
Java At least Java 1.5 is required to run the Selenium RC server.

Set-up
Before running the tests they must be obtained from the SG4E subversion repository
from the URL: https://ssg4env.techideas.net/repos/FloodAppUnitTests/trunk

12

Python Selenium http://pypi.python.org/pypi/selenium
Python Unittest http://docs.python.org/library/unittest.html
14
UNIX Bash shell http://en.wikipedia.org/wiki/Bash_(Unix_shell)
13
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The Python Selenium client library is provided along with the tests but Python itself
must be made aware of its location. This is done by exporting the PYTHONPATH
environment variable e.g.
export PYTHONPATH=/path/to/user-interface-test
Test procedure
1.
2.
3.
4.

Enter the user-interface-test directory
Start up the Selenium server: java - jar selenium - server - standalone.jar
Run the tests: python selenium - tests.py
Check the output of step 3: the status of the tests is output to the command line,
listing which tests have passed and which have failed.
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3 Mash-up Exemplars
The flood demonstrator described in the previous chapter is a feature-rich Web
application that fully utilises the underlying SemSorGrid4Env architecture, brought
about through an extensive development process and derived from a wide-ranging set of
user requirements focussed on flood management.
SemSorGrid4Env has also developed software to support the rapid development of
lightweight web applications – semantic “mashups” – primarily through the High-Level
Application Programming Interface for Observations (HLAPIO) service from WP5.
Details of the HLAPIO design and underlying principles can be found in [D5.3], while
the service implementing the API (Application Programming Interface) is described in
[D5.2].
Following consultation and requirements capture with user groups (including
Associated British Ports Southampton and the Coastal Defence Partnership) several
demonstrator mashups were developed, four of which are detailed below. The
motivation for these exemplars is to demonstrate:
• The potential for positive “unintended” re-use of sensor data in secondary
applications beyond the original motivation for hardware deployment.
• The ease of creating semantic mashups by developers working in the domain
when accessing observations using the HLAPIO service.
• The utility of a Linked Data approach for “mashing up” sensor observations with
external data sources.
• The relevance of semantic mashup development to SemSorGrid4Env user
communities.

3.1 Flood Gate Deployment mashup
3.1.1

Motivation

The Coastal Defence Partnership (CDP) is an alliance of three local governments along
the Solent on the South Coast of the UK (Portsmouth City Council, Gosport Borough
Council, and Havant Borough Council).
One of the responsibilities of the CDP Coastal Team is the co-ordination of flood
protection barrier erection in the old town of Portsmouth should a flood event occur.
Installation of flood barriers is dependent on tide and wave levels, and is sequenced
according to rising (or falling) flood levels (figure 3.3).
Co-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 devices this is the scenario the prototype mashup looks to address.
In addition to providing information on water levels and flood gate status and
deployment sequencing, the mashup also provides details of local utilities which may be
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affected: both flood water and flood barriers themselves can block or impair access to
roads and facilities (figures. 3.2, 3.3).

Figure 3.1 Locations of floodgates in Portsmouth, shown with the sequence in which
they are closed during a flood (diagram courtesy CDP)

WP 7, WT/Dl_7.1 Flood User Requirement Specification

15

SemSorGrid4Env

FP7-223913

Figure 3.2 A flood waters surround Portsmouth old town (photograph courtesy CDP)

Figure 3.3 A flood barrier deployed in Portsmouth (photograph courtesy CDP)

3.1.2

Data sources

The following data sources are used by the mashup:
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• Measured wave and tide height (SemSorGrid4Env data source: CCO sensor
network via HLAPIO).
• Forecast tide height (External data source, non-native Linked Data: BBC).
• Flood gate locations and status (External data source, non-native Linked Data:
simulated from CDP input).
• Amenities potentially affected by flooding or flood gates, within local distance
(External data source, Linked Data: linkedgeodata.org).
• Geo-tagged photos of area (External data source, Linked Data: simulated from
CDP input).
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Figure 3.4: Flood gates mashup showing sea state, flood gate status, and affected amenities
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The completed mashup is available at:
http://apps.semsorgrid.ecs.soton.ac.uk/floodgates

3.2 Birdwatching
3.2.1

Motivation

Within the CDP local government boundaries, and also within the CCO Sensor Network
area, lies Langstone Harbour, an area officially designated a Special Protection Area for
wildlife and containing a large area set aside as a bird sanctuary by the Royal Society
for the Protection of Birds (RSPB). This, in turn, makes the area a haven for
birdwatchers and amateur ornithologists; the birds present varies according to tide, as
explained by Jamie Marsh of the Hampshire Wildlife Trust (HWT):
"The main birds affected by tidal cycles can be separated into two groups - waders and
wildfowl. Over low tides cycles mudflats are exposed providing feeding grounds for the
birds. The amount of exposed mud depending on the tidal cycle (neaps or springs). As
the tide come in these birds are forced off of the mudflats and then need roosting areas
to wait out the tide. The size of the tide plays a part in where the birds will roost. On a
high spring tide there are less roost sites available (islands and saltmarsh areas in the
Harbour are covered) so the birds will concentrate on large robust sites like Farlington
Marshes.The high spring tides present a good opportunity for people to observe the
birds and thus these conditions tend to bring in birdwatchers and visitors." Hampshire
& Isle of wight Wildlife Trust
Our second mashup demonstrator takes the same tide status graph from the flood gates
mashup, but instead matches the conditions derived from the sensor readings with
habitat and species data from the BBC Wildlife site (provided as Linked Data) and the
(HWT). This enables birdwatching enthusiasts to decide whether to travel to Langstone
Harbour. For additional convenience, the mashup pulls together further Linked Data
sources to describe where the nearest car parks are, area road safety statistics, and
nearby amenities (e.g. places to find food and drink).
3.2.2

Data sources

The following data sources are used by the mashup:
• Measured wave and tide height (SemSorGrid4Env data source: CCO sensor
network via HLAPIO).
• Forecast tide height (External data source, non-native Linked Data: BBC).
• Bird species and habitat data (External data source, Linked Data: BBC Wildlife).
• Local amenities for parking, food, and drink (External data source, Linked
Data: linkedgeodata.org).
• Road statistics for area (External data source, Linked Data: Eurostat via
Ordnance Survey and postcodes from data.gov.uk).
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Figure 3.5: Birdwatching mashup showing tide conditions, bird species prevalent in the harbour current
harbour conditions, nearby car parks for birdwatchers, area road safety, and local food and drink venues.

The completed mashup is available at:
http://apps.semsorgrid.ecs.soton.ac.uk/birdwatching

3.3 Surf Status mashup
3.3.1

Motivation

One of the CCO sensors is based offshore the seaside town of Boscombe, where the
UK’s first artificial surf reef has been constructed. The third mashup shows an
interested surfer the size of swell, received from the sensor network, and should the
surfer then decide to visit, details of local amenities (pubs, car parks) and relevant
information (road safety) derived from Linked Data sources. Earlier wave height data is
retrieved using the HLAPIO REST interface, and a SPARQL query is used to generate a
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list of all CCO sensors that observe wave height, and this have a surf status mashup
(surf status mashups are generated for all sensor sites that observe wave height).
3.3.2

Data sources

The following data sources are used by the mashup:
• Measured wave height (SemSorGrid4Env data source: CCO sensor network via
HLAPIO).
• Local amenities for parking, food, and drink (External data source, Linked
Data: linkedgeodata.org).
• Road statistics for area (External data source, Linked Data: Eurostat via
Ordnance Survey and postcodes from data.gov.uk).
• Other surf status mashups (SemSorGrid4Env data source: SPARQL query to
HLAPIO; surf status mashup automatically generated for each applicable
sensor site)
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Figure 3.6: Surf status mashup showing wave height (paged for historical data), nearby car parks, road
safety, local food and drink venues, and links to surf status for other sensor locations.

The completed surf status mashup is available at:
http://apps.semsorgrid.ecs.soton.ac.uk/surfstatus
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3.4 ABP pilot dashboard mashup
3.4.1

Motivation

Associated British Ports (ABP) are responsible, amongst other things, for providing
pilots in order to move large vessels into various port around the UK. These pilots are
often at home while “on-call”, travelling to work at short notice when their skills are
required. In this scenario, a “dashboard” collating information about the ship they are
required to pilot would be useful. Using the location of the ships “debarkation point”,
relevant wave and tide height can be provided, along with wind speed and direction. In
addition, traffic data for the area around the port (again, based on the debarkation point)
would be useful when the pilot is required to travel to work at short notice.
3.4.2 Data sources
The following data sources are used by the mashup:
• Measured wave and tide height, gust and wind speed, and wind direction
(SemSorGrid4Env data source: CCO sensor network via HLAPIO).
• Forecast tide height (External data source, non-native Linked Data: BBC).
• Details of roadworks, including static Google map (External data source, nonnative Linked Data: Romanse).
• AIS shipping data (Scraped from external data source, non-native Linked Data:
www.shipais.com).

Figure 3.7: Section of the pilotage mash-up dashboard.
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3.5 Limitations
It should be noted that while the mashups demonstrate the utility of rapidly developed
semantic web applications, and providing the APIs to support such development, as
prototypes several limitations exist:
• Linked Data coverage is not yet comprehensive enough to satisfy all the
possible needs of mashup developers. For example, the Flood Gates mashup
could usefully include the names/number local roads and traffic conditions if
this were also available as Linked Data.
• Sensor network coverage can also be a limiting factor when using data for
applications other than for which the network was deployed. For example, in the
Flood Gates mashups there is only one CCO sensor platform near Portsmouth
Harbour (we are using sensor feeds from other out-of-place CCO platforms to
for demonstration purposes).
• User hardware and software availability may not yet match the requirements
for mashup deployment. For example, the Flood Gates mashup uses a Linked
Data repository of geo-tagged photos which we created using CDP photos to
illustrate the concept, but which is not used internally by CDP; similarly while
the Flood Gates mashup is a motivation for deploying new hardware, the CDP
are not currently equipped with the requisite tools for viewing the mashup in the
field (e.g. internet tablets, smartphones).
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4 Role and Task Ontology
4.1 Scope
This	
   document	
   represents	
   an	
   addition	
   to	
   D4.3	
   in	
   response	
   to	
   comments	
   from	
   the	
  
review	
   that	
   specifically	
   sought	
   examples	
   and	
   extended	
   the	
   ontology	
   review	
   and	
  
requirements	
   to	
   add	
   additional	
   applications	
   and	
   user	
   requirements	
   for	
   a	
   second	
  
thematic.	
  It	
  also	
  addresses	
  discussions	
  held	
  at	
  the	
  Feb	
  Athens	
  meeting.	
  D4.3	
  of	
  WP	
  7	
  
Flood	
   User	
   Requirements	
   Specification	
   within	
   the	
   EU	
   project	
   “Semantic	
   Sensor	
   Grid	
  
Rapid	
  Application	
  Development	
  for	
  Environmental	
  Management	
  (SG4E)”.	
  	
  
	
  
	
  

4.2 Acronyms
Table	
  4.1	
  List	
  of	
  acronyms	
  specific	
  to	
  Ontology	
  reporting	
  
	
  
Acronym	
  
Description	
  
AIS	
  

Automatic	
  Identification	
  System	
  -‐	
  

CHA	
  

Competent	
  Harbour	
  Authority	
  

SHA	
  

Statutory	
  Harbour	
  Authority	
  

QHM	
  

Queen’s	
  Harbour	
  Master	
  

VTS	
  

Vessel	
   Traffic	
   Services	
   –service	
   operated	
   by	
   competent	
  
harbour	
  authorities	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  
	
  

4.3 Port operations / pilotage application
4.3.1

Application storyboard

	
  

The initial concept for a second level application to test the data integration was
developed around port operations, and following a number of discussions with the Port
of Southampton the application storyboard has been used to configure the needs of the
ontology extensions. This includes extension into ‘roles’ and ‘service’ requirements
(weather, sea state and vessel location and identification information (AIS)).
The specific concept diagram (Figure 4.2) overview was developed to explore the pilot
transfers being made assuming the advantage of knowledge of favourable sea state
conditions; requiring the integration of real time (or near real-time) data from offshore
metocean buoys, modelled data and live AIS data feeds within the study area and
integration with multiple existing and forecast sea state parameters.
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Figure 4.1 Study area of the harbour master / pilotage application
The objective of this section is to describe (in narrative form) the features of interest and
their properties that are specific to the harbour authority case study.
Within the primary application region of the south coast there are multiple harbour
authorities, two of which have pilotage responsibilities amongst their wider roles of
Responsibility for managing shipping (Associated British Ports (ABP)and port safety,
and in the case of the Queens Harbour Master Portsmouth (QHM)port safety for the
Military presence in
Portsmouth. There are additional ports within the areas that have port management and
safety roles but that do not operate a pilotage service, and although data integration
would still be relevant to their operations the focus here has been on the pilotage
service.
The role has been modelled on the basis of discussions with the Port of Southampton
(March 2011).
	
  
	
  

4.4 Pilotage operations
A main concept in the ontology is that of Powers and Duties (e.g. legislative, advisory)
Harbour Bylaws and Regulations Harbour Master is defined in Section 52 of the
Harbours Docks and Piers Clauses Act, 1847. Pilotage Act, 1987, ABP is a Competent
Harbour Authority (CHA) for the provision of pilotage services in the Port of
Southampton. In this case the Port of Southampton operates within a Statutory Harbour
Area (SHA), but the operations related to pilotage operate over the Competent Harbour
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Authority region – a larger extent to allow for requirements for pilots boarding vessels
whose destination is within the Port of Southampton. This area partially overlaps with
the CHA for Portsmouth Harbour who have similar duties related to their own SHA and
the vessels whose destination port is within their jurisdiction.
The pilotage duty is assigned to the ABP Southampton, which is part of the ABP Group
(a national commercial organisation) and is defined in the responsibility of the Harbour
Master operating the pilotage services, amongst other responsibilities. A member of
staff of the sub-organisation occupies the position of pilot and assumes the role of pilot
and undertakes inter alia the piloting tasks assigned to them by the Harbour Master. The
tasks require certain information and properties about certain features (e.g. weather and
sea state conditions and shipping information).
Similar roles and responsibilities relate to other harbours within Solent. Other harbours
include Portsmouth and Cowes. There are other controlled harbour areas within the
Solent, Portsmouth, Cowes, Langstone, Chichester, Yarmouth, Newtown Harbours.
Each of these has a defined jurisdictional geospatial extent. Portsmouth and
Southampton have significant commercial traffic and the use case is modelled on these
two ports.
Within the scope of the Harbour/Port operations the Harbour Master is responsible for
the safe operation of vessels entering and leaving the harbour. For particular classes of
vessels there are operating procedures that have to be followed, including the use of
pilots. There are also voluntary arrangements for a pilotage service and exemption rules
for certain vessels.
The harbour extent is defined both by a jurisdictional extent – (the Harbour Acts) and
by two other extents; the outer Solent embarkation areas in which pilots are taken on
board and the inner Solent CHA.
The pilotage area includes the whole Statutory Harbour Area within the limits of and
jurisdiction of Associated British Ports Southampton.
Pilotage in the ABP Southampton CHA area is compulsory for the following vessels:
§ All vessels ⋝61m LOA
§ vessels carrying more than 12 passengers ⋝20m in length
Certain vessel categories of vessels are be exempt from compulsory pilotage:
§ HM Ships
§ MOD owned / operated ships
§ Naval vessels of Commonwealth countries
§ Foreign Naval vessels
Vessels bound into the ABP Southampton CHA Pilotage area requiring the services of a
pilot are required to provide notice to the Southampton VTS (Vessel Traffic Services)
12 hours in advance, including the estimated time of arrival, maximum draught and
destination within the pilotage area, and state where a pilot is required.
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Vessels requiring a pilot for Portsmouth, Cowes or Langstone Harbour contact the
appropriate Competent Harbour Authority as set out in their respective Pilotage
Directions.
Pilot Boarding Places
Pilot boarding places are proscribed, based on the cargo types and the types of vessel.
e.g. for vessels ⋝20m LOA when carrying more than 12 passengers, the pilot-boarding
place will be in the vicinity of North Sturbridge Buoy.
The boarding locations have not been captured and treated as regions for the purpose of
this use case.
Table 4.2 Features of interest and properties
	
  
Feature	
  of	
  interest	
  	
  

	
  
PhysicalAtmosphere	
  

	
  
PhysicalMetocean	
  

	
  

Visibility	
  
Wind	
  direction	
  
Wind	
  speed	
  
Gust	
  speed	
  (not	
  a	
  current	
  service)	
  
Tide	
  height	
  
Wave	
  height	
  

ModelledWaveHeight	
  
ModelledTideHeight	
  

Vessel	
  

	
  

Properties	
  

Bearing	
  
Callsign	
  
Estimated	
  Time	
  of	
  Arrival	
  
Location	
  
Name	
  
Size	
  (to	
  include	
  Length	
  and	
  Breadth:	
  	
  not	
  a	
  current	
  service)	
  
Speed	
  	
  
Type	
  

ModelledLocation	
  now	
  to	
  +12	
  hours	
  (not	
  a	
  current	
  service)	
  
Destination	
  (not	
  a	
  current	
  service)	
  
Draught	
  (not	
  a	
  current	
  service)	
  
	
  

4.5 Role ontology
	
  

The role ontology for the port operation case is based on the D4.3v2 Sensor network
ontology suite v2 principles; which provides a generic model for duties, roles,
responsibilities and tasks related to actors and the services and properties sought to fulfil
their tasks.This generic role ontology is based on the earlier flood use case around the
flood defence engineer and flood risk manager role and specifically the defence
maintenance, and flood warning tasks (Figure 4.2). This is broadly set out in more
specific detail for local authority flood engineer roles (Figure 4.3) and for Environment
Agency (Figure 4.4) Roles and relationships for flood defence applications.
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Figure 4.2 Overview of the Role ontology (D4.3v2)

Figure 4.3 Local Authority flood engineer roles and pilotage specific service
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Figure 4.4 Environment Agency: flood defence manager roles and responsibilities.
Pilotage Case Study
Extending these concepts, to the broader Phase 2 use case – we have evaluated the role
and responsibilities of Harbour Master and Pilot for the use case of piloting of vessels
entering port locations. An overview of the roles and responsibilities is provided in
Figure 4.6.
Story Board: SG4E Prototype 2
Situation; Multiple vessels approaching port of Southampton from West along English
Channel, certain vessels will require pilotage support directed by the Harbour Master,
and must rendezvous with the pilot at specific areas in the approaches to the area of the
Competent Harbour Authority. Existing vessels with pilots are within the area of
pilotage and other exempt vessels are transiting the CHA area. Safe operation for the
pilot vessels, the piloted vessels and other users relies on awareness of environmental
conditions, location of other shipping and intended actions (predicted or known routes).
Weather and physical metocean conditions are important factors for the pilot.
User Profile: Pilot is a member of staff within the Port of Southampton. The Competent
Harbour Authority is ABP Southampton, part of the ABP Group. They have jurisdiction
within the Statutory harbour area and have operational responsibility within the
Competent harbour Authority area. This area extends to the western Solent, for vessels
to pick up pilots before entering Southampton Water. The Harbour Master has the
responsibility of assigning pilots to the incoming vessels and operating health and safety
within the operating area. The pilot required situational information to assist with safe
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decision-making, including details of vessels and other vessels in the vicinity, sea state
and weather conditions.
Given the notification of vessels entering the Harbour embarkation area at least 12
hours ahead forecast situation is useful for the pilot to help prioritise actions and
provide status reports.
Sequence of Engagement with UI:
Ø User logs onto system – as Port of Southampton Pilot – using user registered
profile that predetermines the data and preferences
Ø The UI of selected parameters may alter the display if there are hazards (flood,
high winds over thresholds now or forecast within selected periods (e.g. 4hr –
set by profile)
Ø Otherwise (no imminent event) SG4E system comes up with Met data and
vessel information within area of responsibility (Southampton)
Ø User is presented with the pre-determined UI interface which automatically
starts up with 2 maps. (A) shows regional context with both Solent in frame
(automated) with ship positions, labelled (B) shows the metocean conditions for
the area, with bar to provide forecast conditions and options to switch between
wave and tide heights. Can turn on weather (windspeed / direction / gust speed)
Ø System request activation of scenario 2 (D) from tool set – preset queries
established by the user to allow tracking of situation over the next 12 hours (as
the period of notification of ETAs to the VTS area. Including met forecast, wave
and tide forecast based on real-time and modelled data, in 0.5 hr time intervals /
steps. Ability to track forward with predicted vessel positions.
Ø User now switches to a manual control of the timeframe and selection box and
request a listing of vessels – name, destinations, ETA, call sign.
Ø Hazard notification – over threshold situation (may be a range or hazards which
will reconfigure the UI). High wind and or sea state conditions alone or in
combination , ship projected high density, flood forecast, incident at sea
[currently, data and thresholds are not set] UI set to display timeline forecast of
situation for user interaction.
	
  
	
  

WP 7, WT/Dl_7.1 Flood User Requirement Specification

31

SemSorGrid4Env

FP7-223913

Driver Powers / Duties (e.g. coastal / land drainage / flood and erosion risk
management legislation) Harbour Bylaws and Regulations Harbour Master is defined in
Section 52 of the Harbours Docks and Piers
Clauses Act, 1847. Pilotage Act, 1987, ABP is a Competent Harbour Authority (CHA)
for the provision of pilotage services in the Port of Southampton.

Organisation
Port Authority

Person / Individual

Responsibility
Competent Harbour Authority (CHA)

Job
The Duty Holder
Port Director
Harbour Master
Harbour Master is defined in
Section 52 of the Harbours
Docks and Piers Clauses Act,
1847 so as to include, in
addition to the Harbour Master,
his assistants. The expression
includes any person authorised
by the Harbour Authority to act
in the capacity of Harbour
Master.

Job
Pilot
‘pilot’ as ‘any person not
belonging to a ship who has the
conduct thereof’

Role:
Pilotage
Examination for
PEC

Responsability:
Vessel Traffic Services
Pilotage management
Marine Safety Management
System
Examinations for Exemption
certificates (PEC)
Mooring operations
Spill contingency planning
Authorisation of Pilots and
PEC holders
Bye-laws and regulations
Dissemination of navigation
and safety info
Investigation of navigation
incidents
Health and Safety of
Southampton Pilots
Regulation of dangerous
goods in transit
Operation of Southampton
VTS. Regulation of traffic
and navigation safety
discharge ofTaskL
the Statutory
PilotageMaster
duties of a Harbour

Tasks (within Pilotage)
Compulsory Pilotage (vessels
>61m and with >12 passengers
and >=20m.
Escort towage
Has geographic area – part of
Solent (CHA). Different
harbours have different
CHAs (e.g. Portsmouth/
Cowes, Langstone)

Figure 4.5 Concept diagram of pilotage roles and responsibilities

Data to fulfil tasks –
Pilot embarkation location
Vessel type
Vessel ETA
Destination within Pilotage
area
Wave state
Metocean conditions

	
  

Extending this into a relationship diagram Figure 4.5 illustrates the relationships
between the responsibilities, roles, tasks and services.
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Figure 4.6 Harbour authority roles and pilotage specific services – relationships
Table 4-1 Queries to the registry used to compose the UI (service discovery)
Observed	
  
Properties	
  
VesselLocation	
  
VesselName	
  
VesselBearing	
  
VesselType	
  
VesselCallsign	
  
VesselETA	
  
VesselSpeed	
  
VesselSize	
  
VesselDraught	
  
VesselDestination	
  
Tide	
   height	
   and	
  
wave	
  height	
  	
  

Features	
   of	
   Coverage	
  	
   Time	
  	
  
Interest	
  	
  
Vessel	
  	
  
United	
  
now	
  	
  
Kingdom	
  
or	
   Solent	
  
(AIS	
  Live)	
  

Target	
  Service	
  
Shipping	
  
	
  
	
  
	
  
	
  
	
  
Size	
  (=length	
  and	
  breadth)	
  

	
  
Not	
  in	
  current	
  service	
  
Not	
  in	
  current	
  service	
  

Physical	
  
Metocean	
  

Tide	
   height	
   and	
  
wave	
  height	
  	
  
WindSpeed	
  
WindDirection	
  
Visibility	
  	
  

Service	
  
Type	
  	
  
WFS?	
  	
  

Solent	
  	
  

Solent	
  	
  

Physical	
  
Atmosphere	
  

Southern	
  
Coastal	
  
England	
  
(CCO)	
  

-‐12	
  
GeoJSON	
  
CCO	
   live	
   data	
   through	
   App	
  
hours	
  to	
   (App	
   tier	
   Tier	
  (and	
  ready	
  for	
  historical	
  
now	
  	
  
API)	
  	
  
data	
   when	
   architecture	
   can	
  
provide)	
  
now	
   to	
   WFS?	
  	
  
Modelled	
  metocean	
  
+12	
  
hours	
  	
  
now	
   to	
   WFS?	
  	
  
CCO	
  
/	
  
+9	
  
www.chimet.co.uk/chi.rdf	
  
hours	
  	
  
www.bramblemet.co.uk/bra.
rdf	
  	
  
www.sotonmet.co.uk/sot.rdf	
  	
  
www.cambermet.co.uk/cam
.rdf	
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4.6 Extents information
4.6.1

Port / pilotage application geospatial extents – regions ontology

Regions needed within the Additional Regions ontology to address the harbour
authority application.
For all the regions of responsibility within this use case there are service requirements
from:
§ CCO
§ Modelled Metocean
§ Shipping
The statutory harbour areas are defined within the respective Acts for each Harbour.
The CHAs are defined in secondary operational legislation.
The extents of these areas include statutory designated areas and operational areas as
Regions of Responsibility. These extents allow us to categorise the geographic coverage
terms in relation to an area of responsibility (e.g. for a Harbour Master / Pilot):
	
  

	
  
Term	
  

Map	
  

Southampton	
  
statutory	
  
Harbour	
  Area	
  
	
  

Ontology	
  
(and	
   Notes	
  
appropriate	
   term	
   if	
  
different)	
  
Statutory	
  
ar:SouthamptonSHA	
  

Harbour	
   area	
  
within	
  
the	
  
limits	
   of	
   and	
  
jurisdiction	
   of	
  
Associated	
  
British	
  
Ports	
  
Southampton	
  

Outstanding	
  
issues	
  
Approximate	
  
(not	
  
legal	
  
boundary)	
   –	
  
not	
  
for	
  
Navigation	
  

	
  
Portsmouth	
  
Statutory	
  
Harbour	
  Area	
  

ar:PortsmouthSHA	
  

Statutory	
  
Harbour	
   area	
  
within	
  
the	
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   of	
   and	
  
jurisdiction	
   of	
  
Queen’s	
  
Harbour	
  
Master	
  
(Portsmouth)	
  

Approximate	
  
(not	
  
legal	
  
boundary)	
  not	
  
for	
  Navigation	
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ar:CowesSHA	
  

Statutory	
  
Harbour	
   area	
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   of	
   and	
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(Portsmouth)	
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ar:SotonCHA	
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Southampton
Competent	
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for	
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Harbour	
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(not	
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Portsmouth	
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These extents are approximate (not the legal version) have been captured from imagebased sources:
§
§

Port Maps VTS data http://www.southamptonvts.co.uk/plans.htm - provide
extents of the Statutory Harbour Area and Competent Harbour Area and Pilotage
limits.
Portsmouth
Commercial
Pilotage
limits.
http://www.southamptonvts.co.uk/chapilotage.htm
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Associated British Ports Southampton Competent Harbour Authority Pilotage
Area
Pilotage
Directions
Schedule
No
1
http://www.southamptonvts.co.uk/files/pd0506.pdf
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5 Real-Time data Assimilation and
Modelling
5.1 Sea Sate real-time forecasting
This research aims to investigate the ways in which a deterministic numerical
modelling forecasting system for the Solent region might be improved in terms of
accuracy, efficiency and information. The Solent region provides a useful case study
region due to the dense network of in-situ observations. This is particularly useful for
the main aim of the research; the application of data assimilation methods to increase
the accuracy of the forecasts.

Figure 5.1: Research Aim: Provide forecasts of ocean state (tide-surge-waves) through
the Solent
For the SG4E project the baseline requirement included the development of a system
capable of short term forecasts of ocean state through the region that could be utilised
by a second model that defined breaching and overtopping (developed by another PhD
researcher at the University of Southampton). The extension to include probabilistic
modelling and assimilate in-situ observations would be beneficial to the project, though
not essential to meeting project goals.
The deterministic forecasting system has been established through the transformation of
offshore predictions from the Previmer group, to the nearshore, using the MIKE-21
software package. The system provides high resolution, short term forecasts to the
locations required by the overtopping model. Temporary buoys deployed by EMU in
the region for 3 months have been used to calibrate the hydrodynamic and wave models
in the system. Coding for automation of the process is currently underway. The
movement towards ensemble based modelling and the inclusion of data assimilation
methods will be investigated in the near future.
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Figure 5.2: Transform offshore boundary predictions from Previmer to the coastal
region using MIKE-21 software package
The Solent is a region that is likely to suffer from increased risk from coastal flooding
due to a combination of climatic change, subsidence and increased assets located in the
region. This work has integrated two numerical modelling systems to provide a realtime ocean state – defence overtopping forecasting package for the Solent region.
Further research will continue with the aim of improving the accuracy and information
content provided by the ocean forecasting model, through the development of a
probabilistic forecast and the assimilation of real-time in-situ observations.

Figure 5.3 Wave, tide and surge short term forecasts (12hrs) at locations required by
overtopping component of research
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Figure 5.4 Ensemble based forecasts and data assimilation using the Ensemble Kalman
Filter

5.2 Coastal Defence Modelling
This research focuses upon forecasting coastal flood defence fail and floodplain
inundation. The Solent provides a case study, although the approach to this research
considers relevance elsewhere. Knowledge of these factors is necessary within real-time
operational coastal flood forecasting and warning systems, but often forms a weak or
vague relationship with numerical forecasts of flood sources (waves, water level, air
pressure etc). This work is linked directly to the outputs of the sea-state modelling
which provide the input boundary conditions for the this modelling
The SG4E aspect (i.e. a real-time flood forecasting model that links the outputs of this
work with another University of Southampton PhD) requires a library of datasets that
indicate the risk of the defence line overtopping or breaching, accompanied by maps of
inundation. These can be updated in response to real-time water level and wave data
from another model (although the data processing and analysis has been done offline).

Figure 5.5 Spatial role of the model (highlighted in red)
The methodology has been established and the defence model is complete, and so are
many of the inundation maps. Validation of is underway by qualitative and some
quantitative comparison of model predictions with historic floods. Effects of spatial
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resolution, modelling detail, and a wider range of flood dynamics are being explored at
select study sites. Overall, these methods are the best available to enable a calibration
and understanding of the regional model accuracy. I am currently writing my thesis in
parallel with continued production of results. The introduction, literature review and
method chapters are well underway. Results and analysis will be started this summer.

Figure 5.6 methodological approach
This work has integrated numerical and empirical models to provide part of a real-time
coastal flood forecasting model. There is also a site-specific perspective that forms part
of this PhD and is possibly a precursor to further research. Previous to commencement
of this work, and increasingly since, the Solent is identified as an area with significant
and understudied coastal flood risk. The main ‘hotspot’ is the city of Portsmouth, but
coastal flood risks could change heterogeneously across the region during the 21st
century, with implications for future operational forecasting and warning. Results so far
quantify land area and buildings that could be flooded under increasing increments of
defence loading. Data to indicate the likelihood of breach failures is sparse, although it
seems that breach is feasible in some locations and could increase inundation
significantly.

Figure 5.7. Example Output in the Solent region
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5.3 Workflow and data Assimilation
5.3.1

Introduction

The SG4E architecture is designed to incorporate and assimilate data from a wide
variety of sources. An core scenario demonstrator of this functionality is the provision
of data suitable for coastal zone managers to monitor the flood risk to the City of
Portsmouth and its immediate environs using the online application. A key data stream
in this scenario is the visualisation of flood risk in near real-time and as predicted for
the next 12 hours.
The visualisation is currently based on a complex work flow of data processing and
modelling that requires human intervention to generate. The process is derived from
work flows created by Niall Quinn and Matthew Wadey as part of their PhD
programmes. As such it is undertaken on an ad hoc basis and results in flood risk data
that is not representative of real world conditions. Improving on the status quo requires
removing the need for human input by automating the work flow.
This section describes the process required to automate the work flow. This process
essentially involves programatically replicating the steps that Niall and Matthew
currently have to execute manually. Niall is concerned with the modelling of oceanic
conditions that affect flood risk. This is analysed in section 5.3.2. Matthew is concerned
with using the output from Niall's model to determine flood risk at specific coastal
locations; Portsmouth in this case. This is analysed in section 5.3.3. The process of
integrating and visualising the resulting flood risk in the SG4E application is detailed in
section 5.3.4 and the current status with regard to implementing the automation is set
out in section 5.3.5.
5.3.2

Data Modelling

The data modelling component based on Niall Quinn's PhD work is designed to model
oceanic conditions affecting flood risk. It involves both a Hydrodynamic Model to
predict tide and surge water levels and a Spectral Wave Model to predict wave height,
period and direction. The output of these models must then be assimilated with in-situ
data from SG4E data streams provided by the CCO network to create an updated
esimate of the state.
5.3.2.1 Modelling
Both the Hydrodynamic and Spectral Wave models have a similar workflow which is
generalised into a series of steps automated by a Python programming script. Once the
script is parameterised with the required date and boundary area it executes the
following steps.
1.

Download input variables: The script connects to the Previmer FTP site to
obtain a time series of relevant variables for atmospheric, surge and wave boundary
forecasts in Netcdf format.
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2.

Conversion to MIKE ASCII format: The downloaded files are converted to an
ASCII format suitable for input to the MIKE hydrological modelling software.

3.

Conversion to MIKE Binary format: The ASCII files are converted to MIKE
binary format by using the MIKE Matlab development kit. The Python script
executes Matlab commands using the Pymatlab library.

4.

Combine data in MIKE: Pre-determined tide data and atmospheric data is
combined with the binary files from the previous step in MIKE.

5.

Simulate models: Run MIKE as a batch command using appropriate data to
simulate the Hydrodynamic and Spectral Wave models.

The output of this process are meshes that are suitable for the data assimilation process.
5.3.2.2 Data Assimilation
Data assimilation is described separately from the modelling process for the purpose of
clarity, although in practice it is executed by the same script that drives the modelling.
The aim of the data assimilation process is to provide a more accurate version of the
model generated in section 5.3.2.1 by updating it using in-situ real-time data points
from the region of interest, namely the Solent. This has the added benefit of exercising
the ability of the SG4E application to integrate multiple data sources.
The process is implemented by applying ensemble Kalman filters to the meshes at time
T+1 using the observed real-time values. These values are obtained through the CCO
network. The computation is again done by using Python to control Matlab with
Pymatlab. The output from this process can be used as an initial state to seed a run of
the model for the next 12 hour forecast using the steps outlined in section 5.3.2.1.
The refined meshes resulting from the data assimilation are converted into a simple time
series of modelled variables relating to specific geographic point coordinates. This data
set is suitable for parameterising the Flood Risk Determination stage of the operation.
5.3.3

Flood Risk Determination

Flood risk determination for the Portsmouth area is an application of Matthew Wadey's
PhD work flow using the time series data points generated by the modelling process
(section 5.3.2.1). These data points represent near-shore locations that are related to a
set of coastal defence points. The defence points are located 50 meters apart along the
region of interest and are themselves associated with properties that have been preanalysed by fragility curves and overtopping calculations.
After having generated the time series data points the Python script iterates over each
coastal defence point, performing the following series of steps:
1.
2.
3.

Associate an oceanic wave and water level forecast point with the coastal
defence point.
Extract the water level and wave parameters that exist at high tide.
Subtract the forecast water level from the pre-determined defence crest level to
generate the freeboard between the water level and the defence.
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4.

Apply the forecast wave parameters to a lookup table which resolves to a wave
magnitude number between 1 and 3.

5.

Apply the wave magnitude number to a lookup table of freeboard values that
have been pre-analysed to obtain two probability values; one for breaching and one
for overtopping.

The resulting probability values are the final output defining flood risk. They are saved
as a time series in a SQLite database which serves as a concrete data source for
integration with the SG4E architecture.
5.3.4 SG4E Integration
The data points in the sqlite database resulting from the automation process will be
incorporated into the SG4E application by exposing them as a GeoJSON resource
which will be consumed directly by the code in the user's web browser.
5.3.5

Current Status

Implementation of the automation process is an ongoing task. The problem has been
approached by attempting to automate each data processing step in turn working from
the beginning to the end when viewing the work flow in chronological order.
To date steps 1 and 2 of the modelling component have been implemented (see section
5.3.2.1) and work is underway on step 3. This is the most complex part of the
automation, involving as it does the third party MIKE and Matlab software. The Flood
Risk Determination (section 5.3.2.1) aspect of the automation is comparatively simple
as it only involves referencing lookup tables of pre-calculated data which can be
trivially incorporated into the application. Similarly integration with the SG4E
architecture is a well defined process.
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Ad

Hoc

6.1 Introduction
The SemSorGrid4Env Flood Use Case uses the SemsorGid4Env architecture from WP1
to integrate the results of real time sensed data (for example providing sea state
information) with predictive models and information on fixed assets such as coastal
defences. The SemSorGrid4Env system allows the rapid integration and visualization of
such information, allowing interested parties such as emergency managers to better
understand evolving situations and risks. 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.
The aims of the sea defence sensor network within WP7; the Flood Use Case are to
improve understanding of:
•
The use of sensors to detect water level and possibly overtopping at a flood
defence structure
•
The relationship between sea state sensed offshore and the conditions at the
defence
•
The presentation and integration of the resultant fine-resolution measurements to
users

6.2 Sea Defence Sensor Network Concept
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 modelvalidation 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.
The development of the overtopping sensors has taken the groundwork from other work
packages and adapted the technology to suit the Flood Use Case. The streaming query
language developed in WP2 is used to query the sensed values. Using the technologies
developed in WP1, the data will be made available as a streaming data service.
6.2.1 Measurement Principle
The overtopping sensors are designed in such as way that they do not rely on an
overtopping event occurring. As these events are rare and very difficult to capture, the
principle is to monitor conditions which could potentially lead to an overtopping event.
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In this way, the system is able to act as an early warning system. The sensor is able to
constantly monitor water level at a “hard defence” structure. If the users see that the risk
of flooding is increasing due to, for example, increasing wave action sensed offshore,
the sample regime of the sensors can be altered using the integrated query technologies.
Due to the differing nature of defence assets around the coastline, the principle will
need to be adapted to a certain extent to suit the measurement location. This is likely to
take the form of an on-site calibration as described later in this document in section X.X
6.2.2 Sensor Technologies
There are a number of components to the sensor network and these have been developed
by different partners in this project. This approach has drawn on the expertise of
individual partners whilst taking advantage of the collective knowledge and experience
in bringing these partners together. The following sections briefly detail the
development of the components:
6.2.3 Water Level Sensor Strip
The water level sensor is formed of two metal strips. If two strips of the same metal,
with a voltage difference between them are placed parallel to each other in sea water, a
current will flow between them. As more of the metal is immersed, the resistance
between them will fall. This principle is used to measure the water level at the structure
on which the metal strips are installed. Nickel was chosen as it does not oxidise quickly
in sea water. To keep the metal strips equidistant down their length, they were bonded
to a bespoke silicone extrusion. Silicone was chosen because it is resistant to sea water,
ultra-violet light and changes in temperature.
6.2.4 Enclosure
An enclosure is required to contain the mote, sensor board, antenna and power supply in
a location near to the sensor. A water tight container is required to withstand the harsh
environment. A small IP67 electrical enclosure was chosen; this will keep the
electronics dry and also allow radio signals to pass through. An advantage with the
plastic used in the manufacture of IP-rated enclosures is that it does not degrade in
sunlight.

6.2.5 Battery Pack
A battery is needed to power the mote as mains electricity will not be available at
deployment locations. A pack consisting of 3 x lithium 3.6 volt cells in parallel will give
a steady voltage over a prolonged period. These are fabricated in-house by Emu.
6.2.6 Electronics
A TelosB wireless sensor node is used to make the measurements with the conductivity
sensor. A small custom amplifier-based circuit board (PCB) was produced which could
measure electrical conductivity with an AC signal. This is read by an analogue to digital
converter (ADC) on the node. The node has built-in sensors for light, temperature,
humidity and battery voltage which could also be used.
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6.2.7 Antenna
The TelosB node has a built-in circuit board antenna which is not very efficient so an
antenna connector was added (SMA) and small 2.4GHz helical antennas tested. These
provide a small (roughly 3cm) enough antenna to fit inside the node enclosure. A larger
9dB gain antenna was used on the node in side the building, in order to improve the
range of that “hop”.
6.2.8 Software
The software being run on the nodes of the sensor network and the laptop acting as a
base station is the SNEE query processor, developed as part of Work Package 2, and
described in Deliverables D.1 and D.2. The SNEE query processor enables data
collection over an ad-hoc network. It is possible to specify the query to be answered in a
remote fashion, and over-the-air programming is used to re-purpose the nodes in the
network. Thus, it is not necessary to redeploy the network in order to alter the rate at
which it gathers data, or to modify how the data is processed.
Examples of queries in SNEEql, the streaming data language developed as part of Work
Package 2 are shown in Figure xx. It is possible to request raw sensor readings, so that
a complete timeseries comprising every single measurement is obtained at the base
station as is the case with Query 1. It is also possible to aggregate readings, so that only
summaries of data are sent to the base station, as done with Queries 2—5. By
aggregating data, less packets need to be transmitted over the radio, thus preserving
energy and in this way prolonging the expected lifetime of the sensor network.
Query 1: Return raw sensor readings
RSTREAM SELECT seaLevel
FROM seaDefence[NOW]
Query 2: Return the average height of water on the sea wall over the last five minutes:
RSTREAM SELECT avg(seaLevel)
FROM seaDefence[FROM NOW – 5 MIN TO NOW]
Query 3: Return the maximum height of water on the sea wall over the last five
minutes:
RSTREAM SELECT max(seaLevel)
FROM seaDefence[FROM NOW – 5 MIN TO NOW]
Query 4: Return the significant wave height of water on the sea wall over the last five
minutes:
RSTREAM SELECT stdev(seaLevel) * 4
FROM seaDefence[FROM NOW – 5 MIN TO NOW]
Query 5: Queries 2-4 combined:
RSTREAM SELECT avg(seaLevel), max(seaLevel), stdev(seaLevel) * 4
FROM seaDefence[FROM NOW – 5 MIN TO NOW]
Figure 1: Example queries in SNEEql to predict overtopping.
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6.2.9 Sensor inter – communications
One of the design criteria for the SDWSN, to ensure a niche product in line with current
state of the art, was the ability to remotely alter the sampling regime. It was deemed
highly desirable to have a system which could be turned on/off from a control centre
away from the overtopping site, and to alter the sampling regime to best measure the
overtopping event. Battery power is the most practicable solution for multiple sensors in
a location away from mains power, it was thus important to maximise the life of the
batteries / sensor. This is another factor in the reasoning for powering sensors off
remotely when overtopping was not expected.
6.2.10 Data stream to internet
Another fundamental element to the SDWSN (to enable it's use within the coastal
flooding web application) is the ability to stream live data through the internet. This
would previously have been thought impossible from a cheap, low power remote sensor
but with advances in web technologies and wireless internet it is becoming reality. This
project has coincided with significant advances in wireless internet availability and the
use of smartphones. Both developments have increased the commercial feasibility of a
sensor such as the SDWSN. The recent introduction of BT-fon (http://www.btfon.com/)
is a source that can potentially be exploited with sensor networks such as this. Similar
wireless hotspot systems may also be used. Alternatively, the data could be streamed
from a smartphone connection to the internet.
It is thought that the data stream would be available to the web application, but also as a
separate source direct to the coastal planners / flood response teams. It is the real-time
knowledge of overtopping at remote sites that will bring a new power to the coastal
flooding application, and benefit to the real-world users of this data interface.

6.3 Sea Defence Sensor Network Testing
The SDWSN development has been tested throughout it's lifespan and a number of
alterations have been realised, investigated and acted upon throughout this process.
The technologies have been integrated and at the time of writing are in a deployment
test phase. The quay wall outside EMU’s Portchester office was chosen as it is a site
with a macro-tidal range yet is relatively secure with limited access to the public. An
overtopping sensor has been deployed adjacent to a pressure sensor. The aims of this
test phase are:
•
•

To compare the voltage readings of the overtopping sensor to pressure readings
during changing water levels. Through this we hope to achieve a calibration of
the voltage readings so that they can be used to infer actual water levels
To test the system integration
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Figure 6.1: Mote enclosure during test Figure 6.2: Water level sensor strip installed
deployment
on quay wall
The outcomes of this test phase, as seen so far can be summarised as:
•
•
•
•

The problems of power supply to the sensor board experienced during initial
tests were overcome
Communications successfully established between the mote deployed on the
quayside and the base station mote over a distance of approximately 40m
Software successfully configured to record the output
Changing resistivity values recorded over changing water level conditions

The initial results of the test will be compared with the results of the pressure sensor
deployed alongside the overtopping sensor in order to establish a means of converting
the resistivity values to water level.
A location for a “real-world” test has been chosen, through site investigations of
Portsmouth seafront and through discussions with the Portsmouth and Gosport Coastal
Defence Partnership. A number of locations were identified as possible test sites during
a site visit to Portsmouth seafront. A number of factors were considered in the selection
of these possible locations:
•
•
•
•

Suitable structure on which we could mount the water level sensor strip and
mote enclosure
Safe access to allow the installation to be undertaken with minimal risk
A suitable location nearby to house the receiving mote/base-station and antenna
Level of exposure to possible vandalism

The possible locations were discussed with the Portsmouth and Gosport CDP during a
meeting in March 2011. One particular location was identified as the preferred test site
for a number of reasons:
•

This location has been subject to overtopping events and so would be a valuable
model calibration point
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The sea wall has approximately five years of useful life remaining. Therefore the
CDP are happy for it to be a basis of experimental work which could potentially
cause minor damage to the structure
Nearby café building would be an ideal base station location

It is anticipated that the seafront test will occur in July 2011, dependent on the outcomes
of the sensor calibration work

6.3: Portsmouth seafront test location
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