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TECHNICAL GLOSSARY

Alternatives

Attribute Table

Cumulative
Effect

Database

Dataset

Environmental
Assessment

Environmental
Factor

Environmental
Report

Geographic
Information

Geographic
Information
Systems

In the context of spatial planning: ways for accommodating
future development needs of an ameihin the constraints
imposed by intrinsic environmental conditions.

A database or tabular file containing information about a st
geographic features, where each row represents a featur
each column represents one featatgibute. Attribute value:
can be ged to find, query, and categorfsatures.

In the context of environmental assessment: the aggre:
effect resulting from a combination of two or more individi
effects, or from an interaction tveeen individual effectsi
which may lead to an additive or synergistic effect (i.e. gre
than the sum of individual effects).

Structured collection of records or data, commonly store
digital form in a computer system.

An arrayof data in tabular and/or graphic form referring tc
specific theme (also referr

The assessment of the potential environmental effects
project, plan or programme. It entails the preparation of
environmatal report, carrying out consultations, taking i
account the environmental report and results of the consulte
in decisioamaking, and providing information on the decisior

Environmental aspect or parameter that contributes to detel
the overall status of the environment. Environmental fac
represent key considerations in SEA decisimking, and
generally relate tdbiodiversity, flora and fauna, populatio
human heah, soil, water, air and climatic factors, matetr
assets, cultural heritage and landscape

Documentation containing the information associated with
derived from the environmental assessment.

Field obserations/measurements linked to a location (e
known as geospatial data or spatial data).

Array of technological tools for the management, analysis
display of spatial data which, when operated skilfully wit
approprate organisational contexts, can provide eviddrased
information to support decisiemaking.
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Geospatial Data

Metadata

Mitigation
Measures
Monitoring
Multi -Criteria

Assessment

Overlay
Operations

Plan

Programme

Reference System

Scoping

Screening

SEA

Sensitive
Environmental
Factor

Field observations/measurements linked to a location |
known as geographic information or spatial data).

Information describingthe characteristics of spatial datase
which makes possible to discovaryentoryand use them.

Measures envisaged to prevent, reduce and, as fully as po:
offset any significant adverse impacts on the environmer
implemerting a human action, be it aroject or a
plan/programme

To observe a situation for any changfest may occur over time
and, in the case of adverse effects, to undertake remedial ac

In the context of GISthe combination of multiple datasets wi
multiple values in a spatiallgpecific manner.

In the context of GIS: the procedure that joins/brings toge
separate datasets that share all or part of the same area,
subsequentlyallows viewing any spatial relationship betwe
the represented datasets.

In the context of spatial planning: the framework for land us
a particular area (i.e. regional, county, city, town or local are:

In the context of spatial @hning: the overall strategy th
establishes the requirements to be incorporated into plans.

Set of (spatial, temporal or attribute) rules for measuremel
provides a means to compare measurements that have
gathered using the ise set of rules.

The process of determining relevant issues to be addresse
setting out a methodology in which to address them i
structured manner appropriate to fen/programme

The appraisal of the need for anvironmental assessment.

Assessment of the effects of certain plans and programmi
the environment. It presents a structured and participi
procedure containing a set of tools to assist in the integratis
environmental considerations andoprote informed decision
making atplan/programméevel.

Environmental factorthat is susceptible to or can be eas
affected by external physical stimuli (e.g. land use change:
affect ecological factors).
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SEO

Shgpefile

Spatial Analysis

Spatial Datasets

Spatial Planning

Raster

Thematic Map

Vector

Weighted
Overlay

Methodological measurdgbatare developed from internation:
national and local authority policies which generally gov
environmental protection objectives and against which
environmental effects of the PPBolicies and actions can t
tested.

Vector data storage formats for storing the location, shape
attributes of geographic features.

Analytical techniques associated with the study of location
geographic phenomena together with their spatial dimen:
and tleir associated attributes.

Field observations/measurements linked to a location
known as geographic information or geospatial data).

Array of methods used to influence the future distributior
activities in space. It is the geographical demarcation of
economic, social, cultural and ecological policies of soc
directed towards a balanced development and the phy
organisation of space according to an overall strategy.

Dataset where space dévided into rectangular building block
(grid cells or pixels) each of which is filled with measul
attribute values with topological relationships automatic
fixed.

Maps that display unique or group attributes according
single topic, theme, or subject of discourse.

Dataset where the representation of spatial features is
through poing, lines and polygons (or areas). Vector obje
have associated attributes and topological relationships c:
built among both featuseand attributes.

In the context of GIS: the procedure tleatables the integratio
of datasetdy adding their relativeelevance/importancealud’s,
according to their absolute locatido obtain a new dataséthis
procedure allowsor the systematic aggregation of-cocurring
environmental factors and their weights.
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CHAPTER 1. INTRODUCTION

1.1. Purpose of the Manual

This manual is intended to be a guidance document faaghkcationof Geographic
Information Systems(GIS) as aa assessment andupport tool in Strategic
Environmental AssessmerfSEA) processesn Ireland It is not intended as an
interpretation of the law ardbes not represeategaly bindingdocument

The manualprovides recommendations for the application of GIS to support the
undertaking ofthe Directive 2001/42/EGQCEC, 2001)requirementswithin the land
use planning context adhe Republic of Irelandlt applies to land use planning in
particular, but it can be equaNsalid for other spatial plans and programmes (such as
those related tthe Water Framework Directivelt may also be potentially applicable
to offshore SEAs andt project level (i.e. Environmental Impact AssessmdsiiA).

1.2. Link to Other Guidance

This manualvill support the implementation @irective 2001/42/ECof 27" June on

the Assessment of the Effects of Certain Plans and Programmes on the Envifionment
also known as the SEAMirective, through thelrish SEA Re@ulations (Statutory
Instrument No. 435 and 436)and draws uporDirective 2007/02/EG of 14" March,
Establishing an Infrastructure for Spatial Information in the European Community
(CEC, 20071 alsoknown as the INSPIRE Directive

It is recommended thahé manualis used inconjunction with the SEA wdance
produced by the Department of the Environment, Heritage and Local Goveroment
the Implementation of SEA Directive 2001/42/EC: Assessment of the Effects of
Certain Plans and®rogrammes on the Environnieih Guidelines for Regional
Authorities and Planning Authoritie$DEHLG, 2004); and the Ervironmental
Prote t i on Agencyo0s EREDA RedattSkriesd ol 1BdgSynthesis
Report on thédevelopment of Strategic Environmental Assessment Methodologies for
Plans and Progmmes in Irland (Scott and Marsder2003) andDraft SEA Process
Checklist EPA, 2008).

1.3. Structure of the Manual

This document discusses thapplication of GIS inSEA. Chapterl contains
background information on the SH#ocess spatialdatarequirementsand GlSand

its general application€hapte 2 focuses on the potential GIS applications ifSEA,
describing existing techniques and establishing resource and data requirements.
Chapter 3presents a metholitmy for applyingGIS as asupport tool for SEAwithin

Irish land use plans.
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1.4. Background toSEA and the SEAProcess

Directive 2001/42/EQCEC, 2001) sets out the requirements for the environmental
assessment of plans (e.g. land use development) and prograrargesVéter
Frameworll that are likely to have significant environmental effgéppendix A)
Although a comprehensive and abiding definition has not yet been formally
established SEA can be defined as structured systematicand participative
procedure containing a set of tools to assist in the integration of environmental
considerations and promotenformed decisiommaking at plan/programmeevel
(Gonzalez, 2008).

The most widdy adopted methodologicaBEA framework is bask on EIA-type
procedures, wheremphasis is put on considerationtloé environmental information

to be included throughout tistages of the assessmant the planningrocess such

as development of alternatives, mitigation and monitoring measiitesprocedural
requirements of the SEA Directive, as set out in Articles 2 to 12, and the provision of
the information required bits Annex 1 (Appendix Bof this manugl are commonly
fulfilled through a series of actions undertaken during-ptaking(Figurel1.1).

— Kd> Screening h —"
— KE Scoping T”T —"
" . . gy

— E Description of Baseline Environment 7 o
K [ =
(= E Definition of Environmental Objectives {H} =
g K [ o
E K= E Definition of Alternatives {H} =)
= K [ =
S S Environmental Assessment Afternatives v 2.
o — - o
- K [ g
8 k= E Definition of Mitigation Measures {H} 3
o K | | o
— T”l Definition of Monitoring Measures {H} f:%_
e 1 e [ [ 1 -a
1 - 1 QD
— Environmental Report K=y =
>

Figure 11. SEAstages/actionand theircorrelation.

Note that the iterative nature of tf8EAprocess is illustrated by continuous communication with the
planning process. The participative aspect of SEA, as illustrated, refers only to those SEA stages where
the Directiveformally requires public and stakelder involvement. The feedback betwésn stages
indicated by the upward arrows represents the continuous reappraisal and adjustments required in the
process. The SEA stages culminate in the preparation of an environmental report to inform -decision
makirg. The effectiveness of its implementation can be measured during monitoring.
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1.5. Background to Spatial Data, GIS and the INSPIRE Directive

Spatial dta can be defined asy datae.g.observationsmeasurementsyith a direct

or indirectreference t@ specifc location or geographic area (CEC, 2Q00Therefore,
spatial datasets comprise geographic feat(ges building, rivers) with associated
attribute information (e.douilding height, water quality see glossa)y The operating
systens to manage such spatial datasets are knowrGasgraphic Information
Systems (GIS) GIS can bedefined as anarray of technological tools for the
management, analysis and display of spatial data which, when operated skilfully
within appropriate organisatioal contexts, can provide evideAoased information to
support better decisiemaking(Gonzalez, 2008)

The presentation of spatial baseline data in map or graphic teimy GIS has the
potential to facilitate more effective communication by complimenting written
descriptions and enhancing theunderstanishg of the distribution, patternsand
linkages betweenneironmental issueand vulnerabilitiesvithin thearea.This spatial
approach to environmental assessmismdupported and emphasisked the recently
introduced Directive 2007/02/EC, also known as the INSPIRMective. The
INSPIRE Directiveaims atestablising an infrastructure forgatial information in the
EuropeanCommunity, for the purposes obmmunity environmentapolicies and
activities which may have an impact tive environmen{CEC, 2007. It applies to a
series of themes relating to environmerdall planning aspects (Appendiy, Gor
which metadata (i.einformation describing the characteristics of spatial skita
which makespossible to discovemventory and use thenshall be created his will
contribute to the standardisatiohand improved atessibility tovalid spatial datasets.
Moreover, improveddata availability and accessibiljtyith adequate metadathas
the potential teenhance the appropriate consideration of environmental aspects, and
reduceboththe time and the resources required to prepare environmental reports.

The INSPIRE Directive has promotel the creation ofan Irish Spatial Data
Infrastrudure (ISDI) to acquire, process, distribute, use, maintain, and preserve spatial
data The Irish Spatial Data Exchange (ISBE)itiative already provides a mechanism

to search metata catalogues operated by each of the partner organis&ionisrly,
INSPIREhasadvocated for the introduction of spatial data and GIS requirements into
other environmental legislation. This is apparent in Directive 2000/60/ktwn as

the Water Framework Directive WFD (CEC, 2000), and Directive 2002/49/EC
known asthe Noise Directive (CEC, 2002), both of which require the submission of
certain geographic information in the form of mafhough the SEA Directive does

not formally require the use or generation of spatiaadetsthe use of geographic
information andsIS can significantly contribute tey stages ithe SEA process.

! INfrastructure for SPatial InfoRmation in Europe
2 www.isde.ie
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CHAPTER 2. APPLYING GEOGRAPHIC INFORMATION SYSTEMS

2.1. Scope for Spatial Data and GIS Use in SEA of Land Use Plans

A wide number of environmental management and planning decisiensaaed on
methodologies that utilise the spatial analysis tools provided by conventional GIS
technologies €.g. digital mappingr modelling of future changgs In the context of
SEA, spatial data andsIS allow for consideration ofspatiectemporal dimensins
common toboth environmentaknd planningssues This is of particular significance
in land use planning, whetbe potential significance and magnitude of an imp&ct
largely depend# of the spatial location of proposed actions and affercegptorson
given time.The intrinsic spatial nature ddnd use planning anddmmeed to integrate
environmental considerations into plaraking, renderGIS the potential tcaugment
existing SEAmethods and plamaking procedureby incorporatingspatialevidence
into the processnd by facilitating theassessment of alternatives, the definition of
mitigation measures and tineonitoring of changes over tim&lS provide the means
to integrate and spatially assess multiple environmental and planningezatisias in

a single interface, facilitatinghe systematicprediction and evaluation of spatiall
distributed and cumulative impactskey aspect in SEA

The SEA Directive gives special regard to the cumulative nature of potential
environmental effect€Cumulative effects can derive fraseveraindividual aspects of

the plan/programmege.g. pollution, loss of habitats) having combined effect.
Cumulative effectsalso arisewhereeach ofseveralaspecthave insignificanteffects

but together have a significaatiditive or synergistic effect (i.e. greater than the sum
of individual effects). Evaluating eoccurring environmental resources/sensitivities
and their status cahelp address cumulative effectspwever,the compéxity of
synergistic effects may require additional expertise.

2.2. GIS Applications and Techniques

GIS applications are widely usedto record baseline information anfbr map
production.Moreover, their applicatiofor performng complex analysis dmpactsor
scenario analysiss gaining significance (Vanderhaegen and Muro, 2086d there
has recently been an increase in the inclusion oft@ak®d analysis and maps in SEAs
undertaken in Ireland

The most common athodological GISools and techiques used in environmental
assessment and planniogn be grouped according tloeir purpose: djital mapping,
spatialanalysis/assessmeandmodelling Participative GIS has also rendered a set of
specific techniques and approac®sction 2.2.4)
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2.2.1. Digital Mapping

GIS have been waly applied in resource mappiras the interface for storing and
representing field surveys and inventor@sithering data csite (by means of [Bbal
Positioning System$ GPS aerial photography or remote sengjngansferring the
information to a computer interface, and plotting the results on a digital map allow for
the creation and exploration o$patial datasets Spatial datasets have attribute
information associated with each graphic fea{@ection 1.5) Therefore, digital maps

can illustrate the distribution of an array of features within the same layer with a
unique symbol or portray them according to attribute values, thereby creating a
thematic map (Figure 2. Such digital maps (composed of multipkster and/or
vector dataset§ see glossaly provide the basis for thespatal assessment of
environmentaland planning issueskor example, ey provide spatial and thematic
illustrations of environmental considerations, facilitating the descriptioredbdleline
environment and the preparation of environmental reports.

W Locally Important
Poor

Figure 2.1. Aquifer map of Ireland: unique symbol map [left] and thematic map
[right] T i.e. colour-codedaccording to the aquifer catego(glata surce:GSI).

2.2.2. Spatial Analysis: Overlays and Weighted Overlays

Digital spatial analysesypically dealwith site selection or site suitability assessment
of both poinfpolygon (e.g. landfillland linear projectge.g. railway) Spatial analysis

for urban and rural plamng and development control is one of the maatual
applications of GISin Ireland. Similarly, the Internebased GISSEA search and
reportingtool developed by the EPA, facilitates a preliminary spatial assessment of
environmental aspects at SEA level (see also Sections 3.1.1 and 3.1.2).
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Overlay and weightedverlay operationgsee glossaryganplay a significant role in
these assessmentsgifdiating the assessment of potential commonalities, overlaps and
interactions between environmental considerations, as well as contributing to the
assessment of cumulative impad®szerlay mappingtechniques can be used to map
and spatially assess sensdt environmental areas (e.g. protected landscapes or
groundwater protection areas) by superimposing layamsl using transparency
operdions (Figure 2.2) or raster calculation tools to combine them (Figure.Z'Bp
results commonly allow visualising eénenmentally vulnerableareasby illustrating

the degree of interaction and overlap betweepnamurring environmental sensitivities.
This alsohelps toidentify areas free of environmental constraints that are, therefore,
suitable for development.

Weighted-overlay mappingtechniques combine multriteria analysis (MCA) and
GIS (see also Section 3.1.3)his technique is based on the ability of GIS to combine
multiple datasets in a spatiaypecific mannerandthear capacity to integrate relative
values of significance into each of the datasets/layers. tEobhniqueallows for the
systematicaggregation of co@ccurring environmental factors and their weights. The
weightedoverlay results help identify areas wérying vulnerability according to a
given perception (i.e. weightwhich varies according to the assessor or to public
opinion(Figure 2.4.

Figures 2.2 and 2.3 both represent the level of overlap between environmental factors,
highlighting those areas with larger amount of environmental sensitivities occurring

at one location (illustrated as darker shaded areas in Figure 2.2 and as a palette of reds
in Figure 2.3). Similarly, Figure 2.4 draws attention to areas witoccorring
environmental sensitivitiesHowever, public perceptions are included in this case
(Section 3.1.9)stressing the significance of certain environmental sensitivities over
others (e.g. landscape considerations). Therefore, the outputs underline areas that are
vulnerable according to@ven perception, stressing the significance and location of a
given set of factors.
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environmental vulnerability
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Figure 2.2. Transparency overlay mdfustrating the environmental vulnerability for County Mafgata source: Mayo County Council).
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Figure 2.3. Weightedverlay map illustrating the environmental vulnerability for
CountyKilkenny,where all environmental considerations are given equal wétgia
source: Kilkenny CoCo.).
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Figure 2.4. Weighteaverlay map illustrating the environmental vulnerability for
County Kilkenny where landscape considerations are given greater weidata
source: Kilkenny CoCo.).
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2.2.3. Modelling

Modelling attempts to replicate a reabrld situation and, thereby, allow
experimentation with the replica in order @i insight into the expected behaviour of
the real systenunder different scenariod/lodelling of hydrological processe.g.
water quality, groundwater vulnerability, flood risk analysis, -offip fisheries
management and waste load for catchments Jargame of the most common GIS
applications. GIS approachean also be applied tand usemodelling ecological
modelling air pollutionmodelling,andrisk assessment among othekthough ®me
of theseGIS modelling approachesan be adopted I'BEA to address specific
environmental considerations (e.g. floodintpar broad application i$imited as they
cannot be systematically applied to the wide range of issues consiieredach
environmental factoentails modelling differing parameters tseass their behaviour

2.2.4. Participative GIS

Public mrticipation GlSfocuses on the development of ugndly GIS interfacesto
promote GIS use within more inclusive participatory decisiaking processedhis
approach typically takes twforms: the use of hardopy maps to illustrate spatial
issues and, consecutively, to sketch on additional public information; and the provision
of digital maps over the Internet to convey information and, sometimes, to allow
submission of public comment§he application of GIS in public participation
processedasthe potential to: pvide alternative means toviolve and engagéhe
public; dfectively communicate in graphic ancclearmannemotential problems and
analysis resultsjmprove the nderstanthg of the opportunies and effects of
alternatives/scenaripandmodify the perception of a problem.

2.3. Benefits and Constraints of Spatial Assessment

A GIS-based approach supposigatial ancevidencebased environmental assessment.
The provisionof a systematic method for each SEA stage andspla¢ial andvisual
representation of environmental issues and planning conflicts provide evidence that
can potentially improve plamaking (Table 2.1). Spatial data and Gtgilitate a
systematic andompehensiveSEA process hy

e providing keyinformation in aspatiallyspecifig transparenand graphienanner;

e combining andspatially assessingnultiple environmental considerations and
addressing their potential commonalities, interrelationshipcandilative effects;

e facilitating the visual identification of existing environmental sensitivities and
potential land use conflictand

e allowing for theintegraton of public perceptionsnto theassessment
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SEA Stage Benefits Constraints
Screening Rapid and spatial identification of e GIS skills and knowledge requirements
significant environmental issues.| ¢ Time restrictions.
e Licencing and copyright (data access).
e Screening by established thresholds.
Scoping Systematifreplicable approach. | e GIS skills and knowledge requirements
Rapid andspatial identification of| ¢ Time restrictions.
significant environmental issues.| o Licencing anctopyright (data access).
Better understanding of potential
issues (e.g. location, extent and
cumulative effects).
Time and resources optimised.
Baseline Visual representation of the GIS skills and knowledge requirements

Environment

spatial distribution of
environmentalnformation.
Improved information delivery.
Time and resources optimised.

Licencing and copyrightdata access).
Lack of availability ofcertain datasets.
Data format/compatibility issues.
Currency and accuracy issuesiatasets

SEOs Spatiallyspecific targets and e Broad and nosspatial nature of
indicators. environmental objectives in other PPs.

Alternatives/ Spatial definition and graphic e GIS skills and knowledge requirements

Scenarios representation of alternatives. o Lack ofawareness among plannefs

Improved information delivery.

spatial issues.

Assessment of

Systematicreplicableand

Advanced GIS skills and knowledge

Alternatives/ transparent spatial assessment ¢ requirements.
Scenarios multiple factors. ¢ Time constraints
Visual comparison of alternative§ ¢ Curreny and accuracy issues datasets.
Accurate identification of land us| e Inability to tackle norspatial planning
conflicts for each alternative. considerations (e.g. broad policies).
Mitigation Explicit implementation of ¢ Nonspatial nature of current approach
Measures mitigation measures. to impact mitigation.
Monitoring Definition of precise and ¢ Current monitoring arrangements.
Measures spatially-specific measures.

Environmental
Report

Improved quality and accuracy o
the assessment.

Improved presentation and
enhanced information delivery.
Time and resourceagquiredfor

its preparation optimised.

GIS skills and knowledge requirements
Delays in the incorporation of GIS in th
initial SEA stages.

Dataquality issues (i.e. currencgcale,
accuracy and comprehensivesjes
affecting reliability of outcomes.

Public
Consultation
and
Participation

Complementaryarticipative
method.

Alternative means for remote
participation.

Enhanced transparency.
Legitimacy of the participation
procesgpromoted.

Advanced GIS programming sKills.
Deficient public involvementnethods.
Restricted pblic GIS knowledgkspatial
literacy.

Time constraints.

Data confidentialitjcopyright issues.
Reservations with regard to PPGIS.

Decision Enhanced transparency, quantity e Restricted spatial literacgmong

Making and quality of the environmental decisioamakers.
informationprovided. ¢ Confidentiality of information.

Monitoring Rapid update ofonitored values| ¢ Current monitoring arrangements.

Systematic spatial analysis of
monitoring results by applying
previously established procedurg
Visual comparison of changes
over time.

Reuse of datasets in the revision
of the PP and associated SEA.

Lack of spatial context imdicators
Lack of resources.

Table2.1.Key benefits and constraint$ GISin the various SEA stag€adapted from
Gonzalez et al., 2008a)
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The enhanced transparency and objectivity of the assessment and the early spatial
identification of environmentally vulnerable areasdapotential land use conflicts
(associated with the rangd alternatives beingconsidered)raise awareness and
promote the incorporation of environmental considerations into theapldre earliest

stage possibleSuitably scaled mps can complement written descriptions and
articulate environmental report$dowever, these benefitsrea dependat on the
effective application of GIS, which is influenced by technical and-teohnical
aspects, such as: GIS resources and skills of personnel operating the system; data
sharing, availability and access; spatial accuracy, currency and cengdstof data;
validity of operations performed in GIS; or acceptance and integration of GIS outputs
into decisioamaking. Moreover, the overall effectiveness of GIS is commonly
conditioned by the SEA context: its timing; the tiin@mes allocated to eacBEA

stage; the institutional arrangements that define the information exchange and
communication channelghe target group (i.e. planners, decisioakers or the
public); and the power structures, together with the environmental and spatial
awareness ofatisionmakers, that determine the level of environmental integration in
the final decision

2.4. Minimum Resource Requirements

GIS software and GIS skills are essential requisites for adopting #d&SEsl SEA
approach. HowevelGIS applications may vargepending on the scale and hierarchy

of the plan/programmand the adopte®EA methodology Therefore, the resource
requirements for spatial data and GIS are dependant on the adopted GIS techniques
and the level of detail of thessessmer(fTable 2.2)

Requirements Comments
Digital Mapping
Hardware Recommended system requirements:PGIntel platform;

Windows Vista, Windows 2000, or Windows Xéperating
system;1 GB RAM memory;1.6 GHzprocessor.

GIS Software Desktop software. Recommended software pagis:
ArcView 9.2; Maplnfo 9.5; IDRISI Andes; Manifol8.

Open Source dfreeGIS: GRASS, SAGA, gvSIG.

GIS Skills Basic GIS knowledge for data collation, editing an|
presentation.

Spatial Analysis: Overlays and Weighted Overlays

Hardware Recommended system requirements: -IR€l platform;

Windows Vista, Windows 2000, or Windows XP operat
system; 1 GB RAM memory; 1.6 GHz processor.

GIS Software Desktop software. Recommended software pgekarcGIS;
MaplInfo ProfessionalIDRISI Andes Manifold 8.

GIS Skills AdvancedGIS knowledge for datmanagementanipulation
andassessment

Table 22. Basic requirements for a Glisased SEA approach.
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Requirements Comments
Modelling
Hardware Recommended system requiremenBC-Intel platform;

Windows Vista, Windows 2000,rdVindows XP operating
system; 5B RAM memory; 1.6 GHz processor.

GIS Software Desktop software. Recommended software packages: Ard
Maplnfo Professional; IDRISI Andes; Manifoll

GIS Skills Advanced GIS knowledge for data management
modelling.

Public Participation (Internet-based GIS)

Hardware Recommended system requirements: -IR€l platform;

Windows Vista, Windows 2000, or Windows XP operat]
system; 1 GB RAM memory; 1.6 GHgrocessor. Interne
Explorer 6.0 or 7.0; Web server and servlet engine (Ap;
with Tomcat).
GIS Software Web software. Recommended software packagesiM&(
9.3; Envisa Online Services; ManifolelS.

Open Source dfreeGIS: MapServer, GeoTools, uDig.
To augment database capability: MySQL, Oracle.
GIS Skills Advanced GIS d programming knowledge (Ja\davascript,
Visual Basics C++,etc.) for data management ameb design,

Table 22. (cont.)Basic requirements for a Glisased SEA approach

2.5.Minimum Data Requirements for SEA

The SEA Directive requires thataseline environmental informatidse collected in
relation toenvironmentafactors including: biodiversity, flora and fauna, population,
human health, soil, water, air and climatic factors, material assets, cultural heritage,
landscape and the interrelationship between these componEmsefore, the
Directive refers to relevant aspects of therent state of the environmemt. addition,
relevantplanning considerationsay also be incorporatedn relation toexisting and
proposed infrastruate (e.g. transport corridors and waste wateatmentplants),
population changes (i.e. census data) planning applications (e.g. location of new
housing, industrial areas, etc.) to address any ssmaoomic needs and development
pressure areas. The topics abbewe beerused to develop a specific thematic list of
datasets for SEA. It must be notedtthiae type and number of layers necessary for
each SEA may vary according to the scale and hierarchy of thpm@gramme the
information needs and the sector to which that SEA apphiesny case, the creation
of a centralrepositorywith relevant geogaphic information can enhance the benefits
of applyingGIS in SEA by providing standardesl and readily accessibldatasetsto

the planmaking authorities
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In general, relevant SEA layers can be grouped into: framework data (i.e. digital maps
such asraster maps and aerial photographs that provide a background to the
assessment) and baseline data (i.e. vector and raster layers of environmental resources
and sensitivities, as well as of planning considerati@ss)shown in Figure 2.
Annexes | to lllof the INSPIRE Directie (CEC, 2007)i$t a number of thematic
layers which are significantly relevant to SEgeeAppendix Q. Taking into account

the requirements of both the SEA and INSPIREectives, and the commonly
available datasetshe layerslisted in Table 2 are essential for a workable use of
spatial informéon in SEA of land use plang&\dditional datasets can supplement the
process on the basis that the more information is available the niormed the
assessment/decisiofl.complementaryist of datasets, sources and links is provided in
Appendix D.

SEA Process Datasets / Layers
v
v v
Framework Data Baseline Data
® Raster Base Maps e Vector datasets fanvironmental
e \Vector Mapping considerations (refer to Table
e Aerial Photography 2.3). _
e Country/County/DED Boundary ¢ Vectqr datgsets for planning )
considerations (refer to Table 2.1
e Plan Boundary
Y Y
v
SEA Environmental Report Maps

Figure 2.5. Layer components in the SEA process.
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Framework Data

OSIlDiscovery Series Raster Maps (1:50,000) for county/regional planning

Vector Maps (160nch/1:2,500 and-&ch/1:10,560) for town/local area planning

District Electoral Divisions (DED)/Townland Boundaries

Study Areaor PlanBoundary

Baseline Data

Population & Human Health

Existing Population by DED

Population Changes (%) by DED

Towns by Population

Biodiversity, Flora and Fauna

Special Areas of Conservation (SAGs) Ramsar Sites

Special Protection Areas (SPAS)

Natural Heritage Area@\HAS)

Geologyand Soils

BedrockGeology

Soil/SubsoilsClassification

Water

Ecological Status of Waters (Q Values)d Bathing Quality for Coastal Waters

Aquifer Vulnerabilityand Productivity

Groundwater Protection Zones

Designated Salmonid/aters

Coastallransitional/Lakeburface/Ground Water Risk Assessm@WED)

Registerof Protected Areas (WFD)

Areas Liable to Flooding arfdlooding Events

Air

Air Quality Monitoring Locations

Landscape

Landscape Character AreasdLandscape&ensitivity

Protected Views anBrospects

CORINE Land Uses (Sensitive Land Uses and Land Use Changes)

Cultural Heritage

ArchaeologicaRecord of Monuments and Places (RMP

Record of Protected Structures (RPS)

National Inventory of Architecturafieritage (NIAH)

Material Assets

Existing and Proposed Roads/Railways

Waste Water Treatment Plarisd Sewerage Network

Drinking Water Infrastructure

IPPC Licensed ActivitieandActive Waste Licenses.

Mines and Quarries

Extent of Urban Areas

Table2.3. Principal data layers established for SEA of land use plans in Ireland.
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2.6. Spatial Data Management

The effective use of GIS is closely tied with understanding the nature of spatial data
and how data qualitmight affect the end resultélthough it is anticipated that the
INSPIRE Directive will improve data quality and availability, the current lack of
geographic data preparation and management guidelines create a pshkviding
false or misleading spatial informatioDigital datasetsnay, in some cases, contain
errors. The lack of clear understanding of dagability and limitations may lead to
inappropriatedata use or incorrecIS applicationswhich couldrenderinconsistent

or inaccurate results. Therefore, data quality mustcoetrolled to ensure that
information is fit for its purposeSimilarly, data input and analysis processes must be
monitoredand any issues reportéal ensurdahat results are validnd applicableNote

that data correction and improvement entail additiohae and effort; such
managements tasks should be timely, and economically viable.

2.6.1. Key Constraints to EffectivdData Management

A number of key aspects need to be considered in spatial data management:

Avalilability and Accessibility Data may be available (i.e. gathered, compiled or
created) but may not be accessible. Copyright and confident@itgtraints and
prohibitive costsmay limit data sharingcquisition In those cases where partiqula
datasets are not availaldectessild (e.g. air quality habitat survey, coastal erosion,
etc.), the relevant SEA stage shall rely on literal descriptginsistics, etc

Accuracyand CompletenesdMeasurements, location on a map and feature boundary
definition must be precise to enswggatial meaning. Certain datasets may not overlay
properly on space, may not be spatially accurate (Figeor may contain spatial
gaps (Figure2.7), leading to assessment inaccuracies and miscalculations. Similarly,
nonspatial information associatedith the represente features/objectghrough
attribute tablesnust be correct, complete and truthful to ensure reliability of results.
Theseattribute tables may contain deficient information or unexplained/undocumented
categorisation code®.Q. Table 2.4), which need to be completed and/or deciphered
for comprehension aratlequate se

Risk Assessment Categories
GW Name GW Type GW Diffuse | GW Point | GW Overall
Abbeyfeale | Poorly Productive Bedrock 2b 1b 1b
Annaghmore | Productive Fractured Bedroc 2b 2b 2b
Ardfert Karstic 2a 2b 1b

Key toCategories 1a = At Significant Risk, 1b = Probably at Significant Risk,
2a = Probably Not at Significant Risk, 2b = Not at Significant Risk.

Table 2.4 Sample of attribute dataith ground waterrisk assessmentategories
indicating the total vulnerability (i.e. worst casaysociated with botldiffuse and
point pollution sources, as well as the overall vulnerability.
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Figure 2.6. Map illustratingspatial inaccuraciegdata source: Mayod Co.and Teagagc
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LEGEND
® Major Towns
@ At Significant Risk
9 Probably at Significant Risk
Not at Significant Risk
e KM O County Boundary

Figure 2.7. Layer for WFD surface waters risk assessmé@ndbm point sourcesjllustrating in blue a data gap in nortfwest
CountyOffaly (data sourceOffaly Co. Co., andShannon, South Eastern and EastaueiRBasin Districs).

Pagel8



GISEA Manual Draft (21* Septembe2009

Projection A common spatial reference systemm
projection is critical in a GIS project to ensure
correspondence between layeBBata in different
projections do not adequately overlap (Figure 2
and slight inaccuracies may be obtained wh
changing from latitude and longitude to anoth
projection. The Ordnane Survey Ireland (OSI) has
recently completedthe transition fromthe Irish
NationalGrid (ING) to the Irish Transverse Mercato
(ITM). However, some national datasets are pend
conversion(OSI, 2006) and, therefore, some lay
incompatibilities still eist.

Figure 2.8 Geodirectory in IN@bottom] and
ITM [top] (data sourceAn Post)

Scale: The scale of digital datean beregarded asn indicator ofboth spatial detail

(the level of detail available for mamaking) and positional accuracy (the possible
difference betweelthe true real world coordinates and therclinates of the data).
The 6 s pa dateaniinesdeth the nhinbmum p@ing area and the number of
coordinates used to describa elementA particula geographic feature (e.g. a river)

is presented in more detail (i.e. with more coordinate poimts) kargescale map (i.e.
1:2500) thanon a smb-scale map (i.e. 1:50,000), at which adjacent features (e.g.
springs)may not bevisible. The geographicadcale and level of detail required for the
study (dependant on whether the SEA relates to a county, city or local area plan)
should define the spatial detail of the datsed However,the level of detail is
commonly conditioned by the scale of the dakasevailable.This is the case for
CORINE datasets (Figure 2.9), where the small scale used for mapping existing land
uses has resulted in generic areas that lack spatial detail when applied at local level.
That is digitised data may contain much morenmt enough information for a specific
purpose depending on the scale. Furthermaiegualata adifferent scalesn the same

GIS projectcan beproblematicas measures and positional accuracy may be affected.
Therefore, scale considerations must be ackedged in the assessment process for
validity of resultg(see Section 2.6.2)

Temporality: The age and currency ofatasets varnand theirusability depends on

their purpose or owhentheywere updated lasData updates largely depend on data
type and organisation in charge. Where datasets are not up to date, they can provide
misleading information by not addressing the current state of the environment.
Therefore, the most up to date datasets should beradqand appliedThe date of the

last update must be taken into consideration for an appropriate use and interpretation.
Temporal variations arglustrated by CORINE datasets, wherganges in land use

(e.g. urban and arable) are appar@ngure2.9). Note that this particular dataset was
updated last in 2000; as a result, the depicted land uses do not reflect the current status.
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Figure 2.9. CORINE land usesccurring at Sligo towin 1990[left] and in 2000 [right] (data sourceSligo Town Council.
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2.6.2. The Issue of Scale

In general terms, GIS can be more useful in SEAs at lower planning tiers due to the
fact that the more local the issues, the more specific the assessment. Land use plans at
this scale tend to be more spatialyecific, explicitly zoning lands and evalumgi
potential environmental issues in more defBilerefore,GIS can be better applied in

such tiersi particularly during the definition and assessment of alternativban in

SEAs for county planning. Nevertheless, in Ireland (and in most Europeatriesun
environmental data is commonly generated at county or regional level (i.e. small
scale). This small scale approach to data gathering/creation impinges upon the level of
detail provided at large scale or local level. As a result, and despite tinigdaieGIS

in SEA being intensified at local planning level, the scale of available datasets
undermines their full capacity at this level, rendering results that may be imprecise or
not accurate enougfherefore, it can be argued that, in the curreseabe of locally
specific environmental datasets, GIS can be considered more useful in the higher
planning hierarchies. lronically, this dadaven approach to GIS application (i.e.
conditioned by the datasets available) is limitedHsy preclusion of syially-specific
allocation of land useat such planning levéFigure 210).

O
Low Level of 0 Regional Development Plan Good Spatial Detail in
Zoning Detail Environmental
Datasets
County Development Plan
City Development Plan
High Level of || Poor Spatial Detail in
Zoning Detail Local Area Plan p  Environmental
o Natacets

Figure 2.10. Theplanning hierarchy and the effect of scale of application versus scale
of existing datasets.

Thisscal e conundrum (i . e. 6scale of applic
datasets) incorporates new considerations into the applicability of iGISEA
Understanding the spatial datasets incorporated into the assessment through spatial
awarenes, is a praequisite toappropriatelyinterpret the assessment outputs and
understand the implications of scale onirtlaecuracy andisability.

In all cases, it must be taken into accatnatt SEA represents a strategansideration
of environmentabspects and, therefore, existing datasets can provide an indication of
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potential environmental effect¥hese willneed tobe finetunedand scrutinised in
greater spatial and scientific detail during the preparation of any relelAant

2.6.3. Thelmportance of Metadata

Metadata is defined as inforn@at describingthe characteristics adpatial datasets,

which allows discovering and inventoryirthem as well as establishing their fitness

for use (i.e. quality) and their fitness for purpose (igability). Therefore, metadata is
06data about dat abd, which provides inform
coll ection methodology and dat e, the pr
determining the usability and characteristicsao$patial dataset, its quality and the

means to access and successfully transfer it. This is of significance in SEA studies,
where different data sources are utilisedegrated anéhterrogated. The existence of
metadata for environmental datasets cdp tee rapidly identify their availability and
determine their readiness, relevance asdbility for integration in the study. This

aspect is particularly relevant in the initial stage of SEA (i.e. scoping) where key
environmental considerations doeuseal uponthrough preliminary assessment.

Metadata implementatiomleswerelaunched as part of the INSPIRE Directiesd

were officially published afuropeanRegulations in 2008 (CEC, 2008uch rules
establish requirements for the creation amaintenance of metadata for the themes
listed in the Annexes of the Directif@ppendix C)to ensure that th&patial Data
Infrastructures (SDIspf European Member States are compatible and usable in a
community and transboundary conteMdevertheless,he general lack of metadata in
Irish datasets affects the prompt establishment of their releveumcencyand quality

for the purpose dodiny givenstudy.

2.6.4. Transboundary Datasets

A number ofauthors(e.qg. Lillethun, 2002;Bartley, 2007) haveevealed that ata
sources are inconsistent across Bueandthatthere is a discontinuity of information
across brders and national boundariés addition, copyright and accessibility issues
can constrain data sharing between countiiéssissuewould particularly affect any
GIS applications for transboundary SE&sch as River Basin Management Plans)

Data inconsistencies across bordeas be portrayed by the different approaches to
planning (e.g. geographical and contextual discrepancies exigtdye theareaunits

in the Republic of Ireland District Electoral Divisios, andthosein Northern Ireland

i Census Output ArepsThese can also derive fromarying assessment methpdsch

as landscape character assessment such caseshe methodlmgy is commonly
countyspecific andrarely taks account of any existing landscape characterisations in
adjacent countiegzigure 211 illustratesa discontinuity in landscape character areas
and their classificatiorhetween severadjacent countre
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Figure 2.11. Discontinity in the landscape characterizatioof Counties Galway,
Mayo and Sligqdata source: Galway C€@o., Mayo CoCo and Sligo CoCo.).
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