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COREPOINT- Guidel ¡nes for Implementing Local Information Systems (WP4.6)

Introduction
These guidelines have been prepared from  the experience of six Local 
Coastal Partnerships in NW Europe attem pting to develop Local Information 
Systems fo r the coast, in order to  assist other partnerships in com pleting 
this task.

The coast (the interface where land meets sea) is a com plex and changing 
environment, w ith  a unique range of sustainability issues, and organisations 
having d ifferent responsibilities. The fact that there are many organisations 
and relevant datasets makes the developm ent of Information Systems 
problem atic, but they have great potential to support a more effective 
approach based on distributed system s1 and group decision-m aking2.

Information Systems Fail!
An im portant, but little  recognised fact, is that Information Systems can 
and often do fail. Coopers and Lybrand (1996) estimated that up to as 
much of 60% of inform ation system s in the private sector fail. By failure we 
mean that:

• The system  is not taken up by users and the resource is not utilised

• The system  does not adequately reflect the needs or working practices of 
users, so they continue using other resources, e.g. the internet and their 
desktop files

• The system  is unable to provide the inform ation which is required

• The task is too am bitious and the system becomes discontinued

The COREPOINT team believes that one reason for these failures is the lack 
of capacity to apply the lessons learnt in the fie lds of inform ation system s 
and inform ation science to the design of new system s. This is w hy w e have 
chosen to  develop the fo llow ing methodology, in order to provide a guide for 
all those interested in managing inform ation fo r the coast, which w ill a llow 
you to learn the lessons rather than repeat past mistakes.

1 Information and Communication Technology (ICT) tools held by a variety of organisations but linked 
by a common network.

2
Many decisions involve a series of accommodations between different responsible parties
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Introduction

What is a Local Information System?
There are many defin itions of an inform ation system :

"A set o f technological, human, organizational, financial, and information resources 
organized in such a way to produce, archive, retrieve, modify, process, combine, 
represent, exchange and/or disseminate information with a view to reach the 
objectives the system is designed fo r"  (Eurosion, 2004)

A system to support the administration o f environment, resources and planning tasks 
by... making information available to executive and public through co-ordinating 
existing systems and investments by a common architecture' (Gunther, 1998)

These defin itions show  the system  is:

1. Not lim ited to one Information and Communication Technology (ICT) tool, 
and nor do w e prescribe which technologies should be used or which 
organisations should be involved.

2. The approach is 'User Led' and is designed to be applicable to any 
scenario in the coastal zone.

3. By 'Local' w e mean that the system it is not national or centrally 
organised, or s im ply providing inform ation fo r strategic decision­
makers. It is built to support the efforts of local managers such as 
engineers, planners, tourism  officers, developers, marine industries, 
harbour masters, environmental managers, conservationists, wardens, 
archaeologists and scientists3

4. It could be based on the physiography of a natural system , such as 
an estuary.

5. We do not mean a single data m anagement tool that is used to manage 
the internal data holdings of one 'o ffice ', although many of the principles 
in these guidelines are relevant to that task.

Who will build and implement an 
Information System?
These guidelines are w ritten fo r any coastal practitioner group w ho are 
w illing to w ork together to form  a network fo r managing coastal information. 
A current network may already exist in the form  of an association of Local 
Authorities or an ICM initiative.4 Initiatives may develop a range of core 
'services' on behalf of the ir members, one such service is co-ordinating 
inform ation on the coast. These guidelines are w ritten  to  support that task. 
However, many local partnerships su ffe r from  lack of long-term funding and 
therefore w ill need to gain the agreement of Government/NGO or private 
sector organisations to help them  host and deliver an Information System 
fo r the coast.

3
According to a study by the Local Government Association in the UK, up to 80% of 
decisions concerning the coastal zone are made are made at the local level

4
A number of partnerships like this have been formed since the 1980s In Europe by groups of
organisations coming together and seeking to establish an Integrated approach to the
planning and management for 50-300km stretches of coast or discrete ecosystems such as estuaries
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Introduction

What will a Local Information System look like?
W e have used the defin ition of Gunter (1998) w ho presents the picture of an inform ation system 
being made up from  the building blocks of a pyramid, in order to build a basic picture of w hat a 
com pleted inform ation system m ight look like.

E - Information Service 

C - Integrating

E

B - Base: Task Specific

Figure A: Elements of an Information System (based on Gunther, 1998)

D - Organising

A - Generic

A Generic: Base-layer inform ation such as bathymetry, topography,
infrastructure, cadastre, and jurisd iction, which give other data meaning in 
term s of the ir location, ownership and responsibility.

B Base: Task-Specific inform ation from  m onitoring instrum ents or surveillance providing
inform ation such as physical, chemical and bacteriological w ater quality, landuse change and 
shoreline change, sedim ent, atm ospheric, and biotic parameters. Could also include socio­
econom ic survey data relevant to the coast.

C Integrating: Parts of the system which draw together base, generic and contextual
inform ation (reports, grey literature, databases, models, GIS, and policy docum ents) in order 
to enable analysis fo r the purposes of management.

D Organising: Information Technologies which are needed to inter-operate and connect the 
d ifferent parts of the system.

E Information Service: highly synthesised inform ation including indicator sets, and tools such 
as the sustainability dashboard, which aim to provide an overview of strategic inform ation to 
decision-makers.

These guidelines provide a blueprint for beginning to p u t together the building blocks o f a
full system.

Economy

Soela)
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Introduction

Some Starter Questions:
Applying the guidelines. Key questions to help you start thinking about your 
own context:

1 : Do you need an Information System?
If you ask coastal practitioners in your area if they would like to have a single, 
well co-ordinated access point to a range of coastal inform ation, they w ill 
very likely respond 'Yes'. The fo llow ing com m ents may prove typical:

"There is an amazing amount o f information out there and you can't see 
ai i  o f it, bu t you could have a system for managing it  and getting at it  better- direct 
access to focus in what you want- and i  think that w ill be the key to dealing with it. 
M ost people i  talk to say they can't cope with the information overload. You need  
the filters, and  / think that is why we need some sort o f information management/ 
technology in place to help us" (Conservation Officer)

Coastal Stakeholders are aware that access to  coastal data is ad hoc and 
could be better co-ordinated. A series of European reports have already 
concluded th is5

2: W hat amount of w ork w ill it take?
Setting up an inform ation system is a long-term task. You can expect to 
develop a num ber of versions of the system before it is fu lly  functional.
Some of the m ost tim e consum ing elements of establishing a system 
are data input, quality checking and solving technical obstacles (such as 
interoperability between systems). However, even a m odest system  can 
go a long w ay to improving inform ation m anagement by (1 ) Harmonising 
approaches to managing inform ation am ongst organisations (2) Highlighting 
key datasets and inform ation to  stakeholders (3) Providing a common 
platform  fo r learning and rationalised delivery mechanisms.

3: W hat types of information w ill your system hold?
At firs t you may be tem pted to try and be as comprehensive as possible 
and collate all the inform ation sources you know about. But w e suggest 
that instead you focus on collating those datasets that are in m ost 
demand and making them  available. This is a 'service-oriented' rather than 
'com prehensive' approach.

5 Centre for Earth Observation (1995); Smith System Engineering et al.(1996), Doody et al. (1998); Info 
Coast (1999); Millard and Sayers (2000)
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Seven Key Actions for LIS Development
The fo llow ing sections of the report are organised into 7 key actions for 
Im plem enting Coastal Information Systems, based on the experiences of the 
partner organisations.

KEY ACTIONS W HY and HOW  Page

1. Justify ing Information 
Systems

Making the case: Accessibility, Co-operation, 
Public Accountab ility ....

8

2. Having Clear Purposes Supporting Decisions: the d ifference between 
a filing system and an inter-organisational 
com m unication system.

10

3. Involving Users Mapping inform ation resources, Modelling the 
decision making process, Including the public.

13

4. Solving Technical 
Obstacles

Metadata, Standards, Interoperability, Access 
Agreem ents, Object Taxonomies.

16

5. Deploying Technology Different tools: collecting, storing, analysing, 
visualising and com m unicating information. 
D istributed Information Systems.

20

6. Checking fo r Quality 
Assurance

Avoid 'Rubbish In - Rubbish Out,' Develop 
Information Policy.

22

7. Im plem entation and 
Training

Getting a system em bedded into the daily 
practices of stakeholders.

24



K1: Justifying Information Systems

Key Action 1

Justifying Information 
Systems
Building an Information System takes money commitment from collaborators 
and determination .. .W ithout these, it is probably not w orth  building a tool if you are aiming 
fo r it to  be useful fo r a variety of organisations. If these resources are not available, it may be 
better to focus on developing inform ation policies (e.g. data exchange agreements) or getting 
internal inform ation handling and m anagement in order (e.g. contact databases, filing systems).

W HY
Because it takes, tim e, money and com m itm ent it is im portant to build a case justify ing w hy LIS 
is useful.

Legislation
Many pieces of legislation and regulation relate to the coastal zone in som e way, and have 
accompanying inform ation requirements. The option exists fo r each organisation to develop 
the ir own inform ation system  or to jo in tly  develop a tool fo r the coast, and enjoy economies of 
scale and benefits of collaboration.

The Cost of Not Knowing
M ajor issues face our coastal zones, including accelerated sea level rise, flooding and 
storm iness, changes in coastal habitats and ecosystems, and environmental incidents and 
disasters. An inform ation system  form s the fram ew ork fo r developing better understanding 
about these issues, so that managers are better informed, and m anagement leads to  better 
outcom es for the environm ent and society. These are issues of national importance.

Good data custodianship
Many organisations have a large historical legacy of data holdings. If these files -and the 
corporate know ledge that is associated w ith  them - are not properly conserved, this data can 
easily be lost or rendered obsolete. It is therefore im portant to put in place system s fo r the 
conservation of this data. There are a num ber of ways to maxim ise the 'value' of the data held 
by each institution:

• Develop co-operative agreements w ith  other agencies

• Set up clear system s fo r public scrutiny

• Develop know ledge assets and capabilities

• Put in place control/evaluation system s

Freedom of Information/Access to  Information
Under the Aarhus Convention and various national laws, the public have a right to access 
environmental inform ation. This duty can prove onerous to organisations, but an LIS can be 
presented as a system to help dissem inate inform ation to the public and other enquirers, and 
reduce the adm inistrative burden by taking a system atic approach.
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Importance of communication and engagement w ith  public
Our coasts are assets of national im portance and areas w ith  unique sustainability issues. It is 
therefore im portant that all sectors of society become engaged w ith  broader environmental 
issues, and understanding the ir responsib ility in contributing tow ards good m anagement of the 
coast. This entails providing the public w ith  clear inform ation, which must be pitched at the 
right level of interest, and use appropriate/innovative form s of com m unication. The LIS can be a 
mechanism to achieve this.

Benefits of Group Learning
The vast amounts of data concerning the coast (many terabytes per day w orldw ide) and the 
disparate and com plex array of sources make it imperative that a collaborative approach is taken 
to managing inform ation. Any ICM partnership should be trying to  encourage group learning and 
mutual understanding- com m on m anagement objectives and reduction of conflic t w ill only be 
achieved through com m on understanding.

EXAMPLE: Sefton Technical Services Team- Coast Defence Database

Stage Issue Solution

1 Legislation The Sefton Council Technical Services Team has a duty to carry out works for 
the protection of land from erosion or the protection of low lying land from 
flooding, and work towards achieving reduced threat to people and their 
property within a sustainable development framework. As such, the Team is 
required to maintain a variety of datasets, including those on beach profiles 
and defence infrastructures. In order to rationalise these datasets and 
provide for good upkeep of the resource in line w ith the development of new 
technology, the Team has established the Sefton Coast Defence Database.

2 Cost of Not 
Knowing

Sea level rise and the potential increase of flood risk are part of a range of 
hazards which the technical services team is responsible for monitoring. 
There are a number of uncertainties to be resolved, which require ongoing 
collaboration and data exchange w ith regional scientists, consultancies and 
monitoring systems.

3 Good
Custodianship

A series of over 2600 legacy datasets have been built up by the Sefton Team 
since such an organisation has been in existence, including hardcopy maps 
and charts from 18th century onward and aerial photos of the shoreline from 
1940s onward. With the appointment of a new team and removal of office, 
there was a danger that much of this resource might be lost or destroyed if 
it was not properly catalogued.

4 Freedom of 
Information

The Sefton Team receives many requests from concerned residents and also 
school and university students about the shoreline. It has compiled a range 
of resources from baseline data, in order to deal w ith some of the more 
frequent types of request.

5 Engagement 
w ith Public

The Sefton Team has prepared a range of resources, at different levels of 
sophistication and language, to help communicate the state of the coastal 
defences and the long term evolution of the coastline to different interest 
groups.

6 Benefits 
of Group 
Learning

The Sefton Team has to interact w ith a range of coastal landowners from 
a major seaport, to golf courses and a National Trust recreation park, to 
keep one another mutually aware of developments. In a recent discussion 
w ith coastal landowners, the development of the Sefton Coast Database 
was important in providing evidence to decide on the setback of the public 
parking and access management to the shoreline.

P*INT
www.seftoncoast.org.uk m S '- .
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Key Action 2

Create your System with 
Clear Purposes
Experience shows that you cannot build an information system in 
one attempt which w ill answer all the questions pertinent to coastal 
management. Therefore, it is very important to focus on some key purpose(s) 
for the information system, in order that coastal practitioners can clearly Identify the 
system  w ith  a particular part of the ir work.

W HY
W ithin society, planning and m anagement require a w hole range of Information fo r decision-making 
at the coast. Planning and m anagement system s are established w ith  a num ber of clear goals. For 
example, the goal of a system fo r nature conservation and habitat m anagement can be said to 
'p ro tect biodiversity and contribute to the maintenance of good conditions In habitats.'6

Coastal Functions
It Is helpful to consider d ifferent m anagement functions being perform ed which are especially 
applicable at the coast,7 These Include:
• Managem ent of Ecosystem Health
• W ater Resource M anagement
• Pollution Control and Prevention
• Nature Conservation and Habitat M anagement
• Coastal Hazard M anagement
• Land-use/Spatlal Planning and Development Control (Including Regeneration and

Managem ent of special kinds of place, Resorts, Ports, Coastal Towns)
• Marine Spatial Plannlng/Sea Use M anagement
• Contingency Planning
• Environmental Assessm ent and Strategic Environmental Assessm ent (2 diagrams)
• Managem ent of Heritage
• Managem ent of Coastal Access
• Climate Change Assessm ent

To this list can be added the functional goals of specific  coastal Industries (e.g. oil and gas, 
marine recreation and tourism , ports and shipping, marine renewable energy, aggregates and 
dredging, fisheries and aquaculture, sh ipbuild ing/boat repair, com m unications, etc.). Aside 
from  making profit, Industry goals In the coastal zone often Include allocation, environmental 
protection, health and safety.

Each function w ill have key questions they are seeking to ask and problems they are seeking to 
solve, which require the provision of Information at various scales and stages of decision-making.

The graphics presented In Appendix 1 are Intended to show  som e of the key features 
which m ust be managed fo r the functions listed above, and also dem onstrate the Important

6 UNEP (1996)

7 The ¡dea of 'functions' is helpful in distinguishing the end goals or aims of any form of 
management. The list presented draws on and expands an existing list of 6 key functions for 
Integrated Coastal Management outlined by Knecht (1997, p.36)



K2: Create your System with Clear Purposes

qualification that inform ation requirem ents fo r m anagement vary according to the d ifferent 
spatial scales at which they operate.

Current Arrangements
The developm ent of an integrated approach depends, to som e extent, on good data 
m anagement by individual organisations. Sectoral arrangements fo r managing data and 
inform ation are currently being improved in the UK through a national Marine Environmental Data 
and Information Network which has established standard regulations to which registered key 
data centres m ust conform .

HOW

1 : Consider which functions have political or environmental currency at the present tim e in your 
area. It is a good idea to improve inform ation management at the coast fo r priority issues.

2: Identify the key partners w ho would be involved in developing the inform ation system and 
gain the ir com m itm ent.

3: Relate your inform ation system  to the w ork of management. Legislation, business, and policy 
needs ultim ately drive the creation and use of information.

4: Think how  an inform ation system  could support managers as they undertake key functions of 
management

5: Understand w hat enabling role an ICM initiative could play in co-ordinating inform ation



EXAMPLE: Severn Estuary Partnership: Local Information System for Strategic  
Environmental Assessment

Stage Issue Solution

1 Vision The Severn Estuary Partnership (SEP) identified 3 functions on the Estuary 
for which coastal stakeholders needed better information management: 
Shoreline Management, Contingency Planning (dealing w ith marine 
accidents including oil spills) and Strategic Environmental Assessment.

1 Decision The SEP Management Group decided that Strategic Environmental 
Assessment (SEA) was the most timely area for intervention, since many 
professionals need to apply European legislation to their plans and policies, 
and would need assistance finding coastal information to conduct these SEAs.

2 Action The SEP gained the com m itm ent of SEA Officers and strategic planners 
from the 14 Local Authorities around the Estuary, as well as Planning 
Officers and Flood Defence Officers in the Environment Agency.

3 Method The SEP convened a workshop w ith these partners and using Soft Systems 
Methodology (SSM) got the partners to 'group model' the stages which one 
would 'ideally' go through in conducting an SEA.

3 Resources Once a jointly agreed model had been established, the workshop began 
to explore the different information sources that could support each stage 
of the decision-making process. Some workshop members were able to 
inform others of information sources they were not aware of. For some 
stages, it was apparent that no data existed.

4 Output From the jointly agreed model, a series of over 150 information sources have 
been identified. These are now being co-ordinated (including all the coastal 
sections of local planning documents) in order to provide basic guidance 
about applying SEA to the coastal zone. The information system will be 
developed in the first stage as a series of links to other resources.

5 Ongoing
development

Since the level of awareness about coastal issues varies amongst Planning 
officers w ithin the local authorities, a series of workshops w ill be instituted 
for the ongoing development of the tool.

5 Long term 
security

The SEP has approached the South W est Regional Observatory and Welsh 
Assembly Government to act as long term hosts and custodians of the 
information system.

www. se ve n estu a ry. n et/se p /
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Key Action 3

How to Involve Users from 
Beginning to End
Relate your Information System to the work o f coastal practitioners. A system 
that does this is called 'user led. 'A  system that doesn't do this is called 'data
led. '  Data led system s often fail at the uptake stage because they have not been sophisticated In 
relating the design of the system to the everyday working practices of users.

W HY
Shared Understanding
Integrated Coastal Managem ent Is all about trying to Improve co-operation and co-ordination 
between organisations that have responsibility fo r managing the coast. One way of achieving this 
Is by getting people to use and develop an Information system together. W hen organisations and 
w ider stakeholders share an Information system , they are developing a com m on Information base, 
and therefore a com m on and mutually-inform ed understanding of coastal Issues. Our understanding 
of coastal Issues w ill grow  overtim e , and as new Information becomes available, the LIS can 
become a venue fo r learning and a repository fo r new data.

Information Systems Support Human Systems
Som etim es developing an Information system Is viewed primarily as a technical task, but people 
are also an Im portant part of Information system s. The key 'm om ent' that any Information system 
Is seeking to support Is where all sorts of data and Information get com bined w ith  w isdom , 
experiences and Ideas In order to com e to a personal 'decision'. In this sense, an Information 
system  could be said to be supporting and encouraging Information flow s between people.

Once the purpose(s) of your LIS have been selected (Stage 2), there Is a rationale to Involve those 
people who have an Interest In that Function. It Is Important to Involve people from  the firs t stages 
so that the ir w ishes, Ideas and datasets(l) are reflected w ith in  the system.

HOW
1 : Get the potential Information system  users together In an Information Network

2: It may be Im portant to Identify the need fo r an Information system (current blocks and obstacles 
to Information exchange, Information flow s and requirem ents, potential fo r collaboration)

3: Model the process of m anagement using the Ideas and concepts of the managers themselves- 
Soft Systems M ethodology Is a helpful technique fo r this (see Figure C below: this figure was 
produced over 3 Iterations by a group of 16 coastal engineers to characterise the key stages for 
which they require Information support, and by which data and Information can be sorted)

4: Design the Information system  so that It supports the process of management, by helping to 
sort and deliver Information to users at the appropriate stage of decision making.
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EXAMPLE Essex Estuaries Initiative:
Local Information System for Development Control at the Coast

Stage Issue Solution

1 Vision The Essex Estuaries Intiative (EEI) established an information network 
formed from representatives of about 60 public, private and voluntary 
organisations w ith responsibility for the management of the Essex coast.

1 Analysis The network convened a workshop to look at the need for better information 
management. The findings concluded that there was an overwhelming need 
for a more co-ordinated approach to information management, and that 
there was much duplication of effort/lack of knowledge due to the lack of a 
co-ordinated system for information management.

2 Action A group of planning professionals were approached to consider how there 
could be better information flows for statutory coastal planning.

3 Method A workshop was convened using Soft Sytems Methdology at which 40 
stakeholders in small groups modelled the stages which a coastal planner 
would ideally go through in assessing a planning decision in the coastal 
zone. In some cases, neighbouring planners were able to inform one 
another of resources which they were unaware of. In other cases, coastal 
stakeholders made planners aware of strategic or local datasets which they 
fe lt planners should use in their deliberations.

3 Resources 152 key information resources were identified which were in existence and 
would be of use, ranging from GIS to hardcopy reports and contact details of 
key experts.

4 Output A metadata catalogue was completed for all these information resources, 
and where possible the resource was obtained and made available w ithin a 
custom-designed information system.

4 Feedback The system was tested w ith users, and within feedback found that 
stakeholders were unhappy w ith the user friendliness of the tool and wanted 
additional functionalities for uploading new data.
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Measure System 
Response H* 1

Understand Forcing 
Factors and Pathways

Define Risk
(p ro b a b ility  X 

consequence)

Identify Actions Which 
Remove Risk

i 3 fc)

Evaluate Consequences \
(to Natural Environment : 
& Human infrastructure/ ƒ 

Assets) JL. •• 3 a ••

Understand 
Management Objectives 

of landowners

Value Options 
against resources

8 :•

Measure Success
(including against 

baseline o f'do  nothing')

Prioritise Actions

Figure C: The diagram above shows decision stages for Managing Coastal GeoHazards as 
defined by Coastal Practitioners, and forms a basis for information system design.
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Key Action 4
(Begin to) Solve Technical Obstacles
Information systems can only work where a variety o f technical obstacles 
have been solved.These obstacles relate both to policy and technical Issues.

W HY
A range of technical obstacles arise due to:

• The existing legacy of a sectoral approach to  managing the coast

• The lack of standards

• The general ad-hoc, 'muddling through' approach to managing coastal Information, where 
It Is collected "for a specific purpose, rather than a shared or even individually held bank o f 
information, descriptive, qualitative or quantitative and data driven, to which policy  
documents can refer"8

It can be helpful to divide the obstacles Into tw o  broad categories and the ir associated solutions. 
Policy Issues Include: Information policy, legal constraints, supply chains, and cost of data. 
Technical Issues Include: metadata, standards, data defin itions, data form ats, and Interoperability.

HOW: POLICY ISSUES 

Information Policy
Many examples are available of how environmental and marine organisations have set up 
Information policies. The aim of these policies Is to  change behaviour w ith in  the organisation- to 
Improve how  people handle, manage, store and dissem inate the vast amounts of Information 
and to avoid loss or duplication. A com m unication strategy can lead to better provision for 
demand fo r d ifferent types of data and Information by d ifferent users (see Table A below)

Legal Constraints
Data are associated w ith  copyright, license, and confidentia lity Issues which all restrict re­
use. An Important response Is to create an enabling fram ew ork through agreements such as 
'M em oranda of Understanding' which can be signed between tw o  organisations or by a network 
of organisations. This can deal w ith  legal Im pedim ents to sharing data, w h ils t still maintaining a 
general duty of care.

Supply Chains
Another approach to Improving Information m anagement Is to consider the blockages and 
obstacles to Information flow  w ith in  supply chains. Supply chains start w ith  the major collectors 
of data, Including mapping agencies, environmental agencies, governm ent departments, 
universities and private companies Including consultants. They also consider those organisations 
Involved In value added aspect of supply chains, such as developing models or processing data 
In som e way, and how the general com m unication along supply chains can be Improved.

Cost of Data
Data from  the coastal zone Is usually costly to collect due to the constraints of the marine 
environment. M ost data, Including those data belonging to public agencies, are collected under a 
'Cost Recovery' model. The situation In Europe Is different to the USA. However, there Is a potential 
to reduce costs through approaches such as shared licences or delayed releases of old data.

e Quotation from UK Marine Recreation NGO

P *IN T

W

S \

■ S B .



K4: Solve Technical Obstacles

HOW: TECHNICAL ISSUES 

M etadata
Metadata is a brief description of the characteristics of a data source, which allows a potential 
user to assess w hether the source is relevant (See Figure D). A num ber of standards have been 
created to  encourage data providers to catalogue the ir sources:

• IS 0 19115 (worldw ide)

• Dublin Core (worldw ide)

• Gemini 2.0 (UK)

• E-GMS (UK)

• FGDC Standards (US)

However, a potential problem is that these standards are generally designed w ith  terrestrial 
data in mind, whereas marine data often have d ifferent dimensions (e.g. Latitude/Longitude) or 
d ifferent categories. Coastal Thesauri and Ontologies are being created to aid solutions to this 
problem. Cataloguing metadata can be a laborious task, and this puts the onus on those who 
com m ission research to  define metadata at the primary phase, in order to help data re-use at 
later stages. Also creating appropriate repositories fo r the metadata, which may form  part of an 
LIS, w ill help in improving the discovery of data.

Interoperability
Interoperability concerns connectivity and inform ation transfer among d ifferent sources. 
U ltim ately it is about integrating d ifferent sources and presenting data to users in the w ay they 
need it. An example w ould be tw o  databases held at d ifferent sites, which are able to be viewed 
from  the single w indow , and which are able to m utually update contents. Advances in technology 
such as open standards and the developm ent of web-technologies are increasingly enabling this 
kind of approach.

Standards
Standards (such as IS 0 19115 on Metadata- see Figure D) are important in defining universal 
approaches to using data and technologies. Data exchange formats such as XML, and bathymetric 
standards such as MOTIVE are important in defining a standard approach to collecting or 
presenting data so that it can be easily exchanged between different users or software.

Data Definitions/Data Formats
Data defin itions and standard form ats are im portant fo r defining which variables should be used 
to accurately represent the environment. File conversion softw are  can be im portant in allow ing 
the transfer of data between d ifferent software, such as the w ide ly  used GIS software, ArcGIS 
and Maplnfo.

Figure D: M etadata Records

SevemMetadata IO 

Title

Responsible Party 

Abstract

Subject

Form

Function

Spatial Coverage

T empotai Coverage

Coastal • Bathing Water Sample Points

E nvironment Agency Wales

EAW Bathing Water Sampling Points, with 
pass/fai scores for the last few years.

I W at er Quality

|ESRI Shapfile

IE cosystem Health 

I Wales 

(2000-2003

Use Constraints Copyright EA Wales

Access Constraints I""”
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EXAMPLE Sefton Coast Partnership Information Managem ent

Stage Issue Solution

1 Metadata The Sefton Coast Partnership has created a metadata catalogue of the 
information resources which have been deposited w ith their team. The 
catalogue involved over 2600 records and required 6+  person months of 
data entry.

1 Standards A number of choices of standard for metadata were available. The Sefton 
Coast Partnership chose the UK government standard Gemini, which also 
supplies an online tool for creating metadata records, called Metagenie. 
Changes to the standard (Version 2.0) half way through the cataloguing 
process entailed adding new fields to each record.

2 Input As w ith many metadata standards, the fields had to be modified to be 
applicable to the coastal zone. The selection of keywords relevant to the 
coastal environment in Gemini ate inadequate, and further keywords had to 
be defined.

3 Catalogue The catalogue is available to anyone who is willing to visit the resource 
centre, and is an extremely important source of data to scan at the 
beginning of a new project. Efforts to web-enable the catalogue have not yet 
been carried out due to the high estimated cost: £30 000.

3 Development The data management put in place by the Sefton Coast Partnership is 
important for ensuring that decisions w ill be made on the basis of best 
available data, and the metadata record allows for checking the adequacy of 
this data. The data management in turn has allowed for the development of 
the Coast Defence database.
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Table A: The Data to Information Spectrum

The importance of developing an information policy/communication strategy which deals with the variety of 
demands.

Type Of User Information User Demand Type Of Development
Demand Information

System

A: Inform ation 
specia list

Raw data Analysis
Flexibility

Large
Flexible

Links to o ther 
packages

B: Policy analyst Raw data and 
pre-treated data 
( in fo rm a t io n )

Analysis
Good accessib ility

Com pact
M anageable

M acro Languages 
Interfaces to  other 
packages

C: Policy 
decis ion-m aker

S trateg ic Inform ation Good accessib ility  to 
users
W eighting  and 
op tim alisa tion  
m odels

Small and 
concise

User friend ly
in terface
Key in fo rm ation

D: Interested citizen 
Special in te rest 
groups

Inform ation Good accessib ility  to 
users

Small and 
concise

User friend ly 
Interface

Source: Schölten and van der Vlugt (1990)
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Key Action 5
Deploy Appropriate Technologies
There is a great array o f Information and Communication Technologies 
(iCT) which have vastly improved our ability to collect store, analyse and 
disseminate coastal information. For consideration, w e  can divide these into the 
categories of Data Capture, Data Analysis, Communication and Education/Learning.

W HY
W ith such a vast array of technologies (see Figure E), the problem can be choosing how to 
spend lim ited finance. A range of options are available. Those w ith  a low  budget should not be 
discouraged from  im plem enting a system . Low-technology solutions to inform ation management 
can still make a s ign ificant difference, given the current lack of data co-ordination.

Linking Existing Technology: Harmonisation
In the case of Integrated Coastal Management, the im portant action is som etim es less about 
building new technology than improving inter-operability between existing tools owned by a 
variety of organisations. Some ICTs have a long history of use in the coastal zone, but remain 
unlinked to other data sources at national, regional and local levels or inaccessible to people 
outside a certain institution. One can envisage the situation being improved by these tools being 
linked together in a distributed system . This linking can be 'tigh t' or 'loose' coupling- ranging 
from  using technology to allow  IT tools to directly link w ith  one another (like 'Java' programm ing 
language online), to s im ply agreeing to send regular updates of datasets by email.

Developing N ew  Tools
The choice of technologies should be guided by the functionalities required fo r the system, 
which is in turn dependent on the questions being asked. For example, if at som e stage users 
w ant to consider change in the environm ent over tim e fo r the ir analysis, then they are likely to 
need modelling capability; if at another stage users w ant to  convey com plex inform ation to  the 
public, then they may choose visualisation technologies.

HOW
1 : Consider which form s of data collection/analysis/visualisation are required to undertake the 

assessm ent being considered

2: Existing Technologies which users are fam iliar w ith  are likely to be in demand.

3: Consider which technologies have a capability fo r in house developm ent or are w ith in  budget, 
and related questions of hardware and softw are  requirem ents
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EXAMPLE: Cork County Council Planning Department- Development Control

Stage Issue Solution

1 Data Analysis Planners, heritage officers and engineers make decisions affecting land use 
issues around Cork Harbour. Cork County Council planning department have 
a requirement to consider whether a proposed development w ill affect the 
viewshed along scenic routes (conservation of landscape). Key assessment 
required:

(1) Is the proposed development neara protected area?
(2) If so, is there a more appropriate site by other existing developments 

nearby?
(3) Is the proposed development affect a view on a scenic route?

2 Technology The Planning department already has a capability to use GIS technology 
in-house, and is familiar w ith the Maplnfo GIS software. The location of 
proposed developments is plotted on baselayer data. However, the analysis 
for these questions requires the development of Spatial Queries.

3 Programming
Requirements

The Planning department entered into partnership w ith the Coastal Marine 
Resources Centre (University College Cork) to develop the programming, 
using Visual Basic software.

3 Advantages 
of Technology

This use of GIS technology and query allows the planners to process 
development control decisions efficiency and effectively, and will improve 
the application of environmental criteria in development control decisions 
which relate to the coastal zone and protected coastal sites

http://cmrc.ucc.ie/
Figure E: A Tree of ICT Tools in Coastal Managem ent

Survey/GPS  

Remote Sensing 

Aerial Photography 

Satellite Imagery 

In Situ Sensors

Database Management Systems 

Geo-Referenced Database 

Geographic Information Systems 

Decision Support Systems 

Knowledge Based Systems 

Expert Systems/Artificial Intelligence 

Advanced Modelling 

Distributed Information Systems

Internet Gateways 

Visualisation Software 

Video Conferencing 

Real-time discussion 

Virtual Reality

E-Learning 

Simulation Models

ICT in 
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DATA
CAPTURE

DATA
ANALYSIS

-  COMMUNICATION —

EDUCATION/
LEARNING

Hypermedia

http://cmrc.ucc.ie/
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Key Action 6
Check for Quality Assurance
If an information system is to avoid the 'Rubbish in- Rubbish Out' syndrome, 
it must put in place checks to assure users about the quality o f the content in 
the system.

W HY
Information exhibits a range of accuracy and tim eliness.9 If the inform ation is poor, this can lead 
to bad decision-making. However, all data are characterised by som e level of uncertainty and if 
guidelines about the restrictions on applying data are recorded w ith in  metadata, this can allow 
fo r appropriate use. As system  designers it w ill not always be possible to check the reliability of 
data, and it may be up to users to make an informed decision based on Quality Assurance.

Quality Assurance fo r technical data includes putting in place filte rs which w ill check parameters, 
sensors or methods to show  that techniques and procedures are working to produce accurate 
inform ation. For more subjective data, such as reports and projects, this involves establishing a 
peer review process or user-based rating.

Another im portant part of quality assurance is identifying gaps in inform ation, so the LIS should 
provide an opportun ity fo r coastal stakeholders to give feedback about the potential m issing 
sources of data.

HOW

1: Establish clear links between data sources and custodians, encouraging maintenance 
and update

2: Encourage users to look at in-house procedures fo r quality assurance 

3: Standardisation of records, through approaches such as metadata 

4: Disclosure of lim itations fo r datasets 

5: Dissemination of Best Practice

6 : Peer review and rating of usefulness of data sources, through intelligence technologies

9 and also precision and resolution- although these are not 'quality' Issues
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Figure F: Maintaining the Quality of Coastal Information

• Is Information Relevant? ■ Is Information Reliable?

Sound Methodology

t Metadata

Quality
Assurance

Peer Review

User Rating

Independent
Review

Analysis
Quality

Accreditation

Accessibility:

EXAMPLE The Coastweb portal from CoastNet and COREPOINT 

Stage Issue Solution

Correct Format

R ight Cos!

Can bo Supplied

1 Maintenance The CoastWeb Portal requires Data Providers to be registered w ith the 
system before information can be uploaded and encourages keeping 
datasets up to date.

2 Quality
Assurance

The CoastWeb portal requires a minimum set of standard fields (some 
mandatory and others optional) in order to provide a basic description of 
each information resource. Users are able to make a judgement about the 
quality of the data on the basis of the metadata supplied.

3 Information 
Retrieval and 
Standards

CoastWeb has developed an ontology for the coastal zone which allows 
linking between datasets and key concepts via a network of related terms. 
This enables intuitive searching of resources w ithin the site according to 
users needs.

5 Dissemination 
and Peer 
Review

CoastWeb aims at encouraging confidence in the available information 
resources through 3rd party maintenance of the site by a Network Manager.

6 Intelligent
Technologies

The volume of information on the portal means that intelligent technologies 
are important in helping guide the user to relevant information.

6 User
Involvement

Approaches to user participation are designed into the system to encourage 
a feeling of ownership by the user community, which may help contribute to 
peer review of documents

w w w .coastw eb.in fo

http://www.coastweb.info


K7: Implementation and Training

Key Action 7
Implementation and Training
it is one thing to design and bui/d a Local Information System, it is another 
thing to implement it and get coastal stakeholders using it in their everyday 
practice.

W HY
Local Information Systems are often developed through a num ber of phases, w ith  gradual 
Improvem ents to both the user friendliness of the tool, and the quality of data. This Is w hy It 
Is Important to Involve users from  beginning to end, so that (1 ) They have som e fam iliarity or 
recognition of the Information system when they com e to use the test version (2) They believe 
In w hat the Local Information System can achieve, and are therefore w illing to provide data to 
populate It (3)Thelr 'w ish list' of things the LIS can do Is reflected In the design of LIS rather than 
dramatic d ifference between w hat they expect and w hat Is delivered (or If not, they understand 
w hy the ir w ishes were unrealistic/unreasonable).

The system  can be considered to be successfu lly Implemented when It Is part of the 
working practices of users, In a way that the web and email have become central to  w ork 
In the Information society. Developers should have a vision of coastal stakeholders arriving 
at work, thinking about the ir present questions, and turning to the LIS fo r the ir analysis and 
com m unications needs.

As the system  Is Improved, the developer w ill have a good understanding of the technology and 
the data sources, whereas partners may not be fam iliar w ith  the approaches used to  handle 
Information. Providing 'hands-on' support to Individual organisations Is a necessary part of the LIS 
Implem entation. This may Include som e form  of training through workshops, personal visits or 
telephone calls which can Improve user's confidence In the system.

HOW
1 : Gain feedback on the User-Frlendllness of the system 

2: Develop User Guidance 

3: Provide Training on the System

EXAMPLE: Integrated Marine Information System (IM IS) VLIZ (Flanders Marine Institute) 

Stage Issue Solution

1 User Friendly 
Interface

The Flemish Marine Data and Information Centre hosts the Integrated 
Marine Information System holding 110 000 records of data from 1000s of 
organisations concerning marine science in the North Sea. Users are able to 
interrogate the system online.

2 User
Guidance

Users are able to search the system through a series of modular windows 
which allow them to define different search criteria. The Data Centre provides 
a service to assist users, using online request forms and contact details.

4 Training for 
Data Input

The Marine Data and Information Centre visits contributing organisations 
at the rate of about one per month to encourage good data custodianship 
and provide training on completing quite complex records. This is part 
of an ongoing cycle to improve the quality of the data holdings and user 
involvement, and requires careful attention to Version Control.

P*INT
www.vliz.be/EN/Date Centre/FMDC W here to find data *  •.
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Conclusions

Conclusions
W hat Now?

The seven key actions should be form ulated fo r your case and a project plan should 
be constructed:

Key Action Who to Involve

1. Justifying Information Systems Involve a broad constituency

2. Having Clear Purposes Involve a Group of Users

3. Involving Users Involve a Group of Users

4. Solving Technical Obstacles Involve IT Experts (use these guidelines to 
brief them) and Users

5. Deploying Technology Involve IT Experts and Users

6. Checking for Quality Assurance Involve IT Experts and Users

7. Im plementation and Training Involve a Group of Users
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Appendix 2 Glossary
Distributed Systems Hardware, Software and datasets located on different parts of a network but 

accessible from one place.

ICT Information and Communication Technologies (see figure E for examples)

ICM Integrated Coastal Management

Harmonisation Establishing standards so that data can be matched with other data

Interoperability Putting together different tools (at various levels of connectivity) and creating 
the software or hardware required to do this

Ontologies A set of definitions connected to one another in a giant 'web' which shows 
their relationships.

Sustainability Tool invented by Consultative Group on Sustainable Development Indicators
Dashboard to succinctly show performance on economic, social, and environmental 

issues

Thesauri Dictionaries of keywords with like terms
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