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NATIONAL CLC 2000 PR OJECT TEAM (IRELAND) :

In 1990, the CLC project (Ireland) was carried out by a large team incorporating groups from several
different organisations both North & South of the border. Since then, the EPA was created and
designated the National Focal Point for the European Environment Agency. The EPA wagherefore
designated the National Authority in charge of I&CLC2000 for Ireland.

The 2000 National team consisted of the EPA (National Focal Point) as project manager and ceordinating
organisation, and ERA Maptec, an environmental consultancy involved inthe 1990 project. Several
National experts involved in the original project were also called upon to provide expertise.
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EXECUTIVE SUMMARY

The CORINE Land Cover 2000 (CLC 2000) project in Ireland formspart of the update of land cover maps

for the whole of Europe which is being co-ordinated by the European Environment Agency. Ireland had

participated in the CORINE 1990 land cover mapping project and the 2000 update was managed by the

Environmental Protection Agency (EPA) in Ireland. ERAMaptec was contracted by the EPA to undertake

the technical aspects of the update and the work was supported by other independent advisors, Dr.

Grace O6Donovan (UCD) and Katherine \Dluedinth odgimalur a) , bo
CLC 1990 project.

The methodology used involved the assessment and correction of the CLC90 land cover database and
images for geometric and thematic content followed by mapping of land cover changes using the Image
2000 satellite imagery and ancillary data. This work used visual on-screen interpretation in conjunction
with GIS software. The results of the work were validated by the contractor and by the CLC2000 team of
the EEA.

The main problems with the correction of the existing CLC 1990 were concerned with the poor geometric
accuracy of the CLC90 database and images. This resulted in a large proportion of data requiring editing.
In addition there were thematic changes that had to be made to the 1990 database; mainly due to
changes in opinion by the national experts in the correct CORINE classes to be used for certain land
cover classes in Ireland. These thematic changes mainly concerned upland blanket bog (classed as
moors and heaths in the original CLC 1990, but now classed aspeatland).

The production of the change and CLC 2000 databases was greatly aided by the large amounts of
ancillary data which have become available for Ireland since the original CLC 1990 project. The
importance of collating and storing these ancillary data sets on a national basis should be considered for
future projects.

The main changes in land cover between 1990 and 2000 are: increase in artificial surfaces (from 1.4% of
land area to 1.9% - an increase of 31%) which is mostly comprises of new housing, construction sites
and roads; loss of peatlands (an 8% decrease mostly explained by afforestation) and the 68% increase in
Sports and Leisure facilities).

The CORINE 2000 land cover database is a valuable benchmark for Ireland and it is hoped that the value

in keeping the dataset current in future years will/l h
environment.






1. INTRODUCTION

In 1985, Co-ORdination of INformation on the Environment (CORINE) was established by the EU to
create databases on land cover, biotopes, soil map, acid rain. Land cover datasets are recognised by
decision makers as key reference sources for spatial and territorial analysis and facilitate integrated
environmental assessment. The CORINE land cover (CLC) project provides a pa-European inventory of
biophysical land cover. This land cover data was interpreted from satellite images using a common
methodology throughout Europe.

In 1992, a CORINE land cover project for Ireland commenced, with the objective of producing a land
cover map for the entire island of Ireland. The project was undertaken as a co -operative cross-border
initiative, jointly coordinated by the Ordnance Survey of Ireland and the Ordnance Survey of Northern
Ireland.

The development of the CORINE land cover daabase was based on the visual interpretation of satellite
imagery (for 1989 and 1990) and the allocation of land cover types to one of 44 standard land cover
classes. The aim of the CLC 1990 (Ireland) project was to produce a digital land cover database of
Ireland in GIS ARC/INFO format, at an original scale of 1:100,000, which was consistent and comparable
with similar land cover databases being prepared in other European countries.

CORINE land cover is now recognised by decisionmakers as a key reference data set for spatial and
territorial analysis at different territorial levels. Within the European Commission Services such as DG
Regional policy, DGEnvironment and DG-Agriculture as well as in EEA and its European Topic Centres
(ETCs), there is a growing need to use spatial analysis for integrated environmental assessment. The CLC
1990 (Ireland) database was the first complete land cover database for the country. A recent review on

its use, established that the data have been used widely i mainly by public bodies, researchers, scientists
and private companies. The main applications include water management, air quality, land planning,
waste management, telecommunications and agriculture/forestry.

Several users at National and European level expressed tke need for an updated CORINE land cover
database. The overall aim of updating was to produce the CLC2000 database and the CORINE land cover
changes database between 1990 and 2000. To guarantee full coverage and to maximise consistency with
the previous inventory, the CLC2000 project called upon existing local expertise and required access to
both the ancillary data and the satellite data used for the first CORINE land cover inventory.

A preliminary review of needs for updating the CLC database for the Republic of Ireland was undertaken
by the Environmental Protection Agency (EPA) in late 1998. This review concluded that among the main
organisations and players involved or interested in this area of work, there was a general agreement on
the need for an update of the inventory. In 2000, the EPA commissioned a Scoping Study on the
Updating of the CORINE Land Cover Inventory of Ireland, the main objectives of which were to:

e Review further the needs at national level in respect of land cover data, in terms of i ts spatial
resolution and level of classification;

e To review and recommend methodologies for the updating of the CLC database in the context of
Irish needs and available data from other systems

e To identify the resources needed to enable the update of the CLC database.

A workshop on CLC2000 was organised by the EPA in July 2000 as part of an extensive national
consultative process conducted throughout 2000.

As part of the Good Friday agreement a number of areas for co-operation on the environment between
the Republic of Ireland and Northern Ireland were identified. One of these areas includes cooperation on
CORINE land cover. In 2001 a North-South working group was established to address cross-border
compatibility issues relating to the differing approache s and methodologies to be adopted by the Republic
of Ireland and the UK in the update of CLC 1990. An outline work programme for 2001 was prepared by
this group and approved by the North -South Ministerial Council.



2. PROJECT ORGANISAT ION

The organisational structure for the CLC 2000 (Ireland) project is outlined in Fig. 1. The National project

team consisted of an EPA team and an external consultant (ERAMa pt ec Lt d) . Dr. Grace O
(UCD) and Katherine Duff (Natura), who worked as part of the CLC 1990 team for Ireland, provided

additional external expertise. These two experts provided valuable experience from the CLC1990 project

as well as input into nomenclature and ground truth data collection (for peatlands and grasslands).

Fig. 1. Organisation al Structure for the CLC 2000 (Ireland) Project.
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3. METHODOLOGY

The methodol ogy used f ol | owe dT7ethhiel amgMettoddlogiaalgaidefon b1 i s he
updating CORINE Land Cover data base, 1996 ( EUR 1 7 2 8 8 E@U)rigeada dechnicat andi

Methodological guide for updating CORINE Land Cover data base, 1996 ( EUR17 288 EN) and th
subsequent CORINE Land Cover update 1&CLC2000 project Technical Guidelines, 2002.

The following steps were undertaken (each of these steps is discussed in more detail in the following
sections):

Software and Ancillary Data
e Setup software environment
e Collection of ancillary data

Images
e Selection and Acquisition of Images
e Preparation of images from 1990
e Preparation of images for 2000

Mapping Aspects:

e Training of National Team
Correction of CLC90 database
Change 2000 interpretation
Creation of CLC2000 database
Validation

Cross border Matching
e Matching CLC2000 Ireland with CLC2000 UK along the border with Northern Ireland

Metadata
¢ Production of metadata



4. SOFTWARE AND ANCI LLARY DATA

4.1 Software

One of the main differences between the original production of CLC90 and the new CLC2000 has been
the extensive use of image processing and GIS software throughout all aspects of the work programme.
All image processing was performed using ERDAS image processing software, Erdas Imagine version 8.5,
whilst ESRI ArcView GIS version 3.2 formed the basis of the image interpretation. The ArcView software
was supplemented by the InterChange software; a customised front-end specifically designed for the
CLC2000 project.

The InterChange program, developed by the Remote Sensing Centre of Foldmeérési és Taverzékelési

Intézet (FOMI) in Hungary, provided a tool for the revision of the CLC90 land cover database and

supported the interpretation of land cover changes in order to create the CLC2000 database. InterChange

is a macro package written in Avenue, ArcViewbds own
ArcView 3.2 GIS. Training in the use of the InterChange software was provided by a technician from

FOMI in April 2002. The training involved introducing the capabilities of the software to the photo

interpretation team. Additional training was supplied on Arcinfo tools (control AMLs which could be used

after finishing work with InterChange).

Final treatment of the CLC90, Change and CLC2000 databases was performed using Arc/Info on a Unix
workstation to produce the deliverable versions as E0O export files.

4.2 Ancillary Data

A number of ancillary data sets were collected to support the CORINE 2000 project. Where geographic
coordinate information existed for the various datasets, shapefiles were created for display in ArcView.
Where no geographic coordinate information existed, lists of addresses or other location information was
used. The main ancillary data sets used are shown in Table 1. The main uses of the ancillary data are
given in Appendix 1.



Table 1. Ancillary data

Data Set Title

Organisation

Data Set Description

Responsible
Land Parcel Local Government | Vector boundaries of agricultural land parcels. Main attribute classes include a
Identification Computer Services | unique Parcel No., Area, Crop Type and details of aid applications. The LPIS
Vectors Board programme was initiated in 1995 as an alphanumeric identification system for all
(LPIS) agricultural parcels that are subject to Area Aid application.
Forestry Forest Service, Boundaries for all forestry within the Republic of Ireland. Each forestry
Inventory Dept. of Marine & | "compartment” holds details of property name, county no., year of survey. the
(FIPS) Natural Resources | land use type, mixture type. Other attributes subject to restricted release include
species, planting year, yield class, area of stand, top height of stand, spacing
and the number of stems per hectare
Forestry Coilte Ltd ArcView shapefile displaying the areas of Coillte Teoranta (the Irish Forestry
Inventory Board) land of approximately 20ha or more where the land use is classified as
felled, blown or burnt as defined. Defini tions of each of these land use types is
provided. Additional land use type classifications, e.g. Bare Plantable, Bare
Unplantable and Bare Marginal are also included
Forestry Greenbelt Ltd New plantings or clearances in 2000/20001
Inventory

National Coastline
Survey

Marine Institute

The National Coastline Survey provides a comprehensive package of over 7000
digital pictures on CD ROM containing essential images of Ireland's coastal
resource. There are 5 CD's in the series covering the entire Irish coast.

OSI Aerial Photo
Index

Ordnance Survey
Ireland (OSI)

Digital index to Irish National Grid

Conservation and
Protected Areas.

Duchas: The
Heritage Service

Vector boundary coverage of Special Areas of Conservation, Special Protection
Areas, Natural Heritage Areas (NHA), Nature Reserves, National Parks on a
county basis derived from 1:10,560 series OS| maps. There is also an associated
text file with site synopses on a county by county basis

Lacoast ERAMaptec EU Lacoast landuse interpretation
Moland JRC,lIspra Dublin & Greater Dublin land-use
County & City Planning The County & City Development Plan is a blueprint for the sustainable planning
Development Departments in and development of the respective area for the next five/six y ears. It consists of
Plans Local Authorities | a written statement (setting out planning policies and objectives) and a number
of maps.
Natural Trinity College ArcView shapefile displaying the areas of Natural Grassland in the Leinster
Grasslands Dublin province of Ireland. A survey of lowland (<300m) semi -natural grasslands in
Leinster (grassland under traditional management and of long duration -
includes grassland showing no evidence of recent ploughing or fertilizer
addition.). Attribute data includes site name, county, area(ha ), site description
and Ireland National Grid Reference
Peatlands Bord na Mona ArcView shapefile displaying the areas of peat production in Ireland. Peat Energy
& Fuels Divisions bogs are shown as well as undeveloped bogs.
Peatlands Irish Peat ArcView shapefile displaying in point coverage the location of IPCC peatland
Conservaton sites in Ireland. Attribute data includes site name, NHA name, NHA code,

Council (IPCC)

County, Area, Grid Ref., Habitat Type, Site description & designation.




Table 1. Ancil lary data (Cont.)

BirdWatch Ireland

BirdWatch Ireland

ArcView shapefile displaying in point coverage the location of BirdWatch Ireland

Reserves reserves in Ireland. Attribute data includes site name, county, location, site (ha
& acres) & site description. BirdWatch Ireland maintains a growing network of
bird reserves around the country, all located in areas of conservation importance
for birds.

Sea Ports Department of Details of sea ports around Ireland. Attribute data includes port name, status,

Marine & Natural port office, address etc & lat./long. co -ordinates for the major ports.
Resources
Airports Dept. of Public ArcView shapefile showing the location of civil, military & regional airports &
Enterprise aerodromes in Ireland. Attribute data includes aerodrome name & status, ICAO
code, co-ordinates, aerodrome elevation AMS.
Quarries Geological Survey | Location of mineral exaction sites (quarries)
of Ireland
Landfills Environmental Location of licensed landfill sites

Protection Agency

Salt Marshes

Skeffington and

Publication on the location of salt marshes T.G.F. Curtis and M.J. Sheehy

Curtis Skeffington AThe Salt Marshes of Ilreland
geographical 1l ocationo. Bi ology And
Irish Academy, Vol. 98b, No. 2, 87i 104 (1998). © Royal Irish Academy
Golf Golf Association | Golf Ireland web site http://www.irelandgolf.com/IrelandGolfMap.htm
web site
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5. IMAGERY

5.1 Selection and Acquisition of Images
5.1.1 1990 Imagery Dates
The original CLC 1990 database use produced using Landsat 5 Thematic Mapper imagery at a resolution

of 30m; the dates of the image acquisitions were:

Table 3. 1990 imagery for Ireland

Satellite Sensor Acquisition Date Resolution (m)
Landsat 5 ™ 06 May 1989 30
Landsat 5 ™ 30 April 1990 30
Landsat 5 ™ 02 May 1990 30

The CLC 1990 project involved the geometric correction of the landsat imagery and the production of
photographic hardcopy at a scale of 1:100,000. These prints were then interpreted visually with
annotation onto transparent overlays.

5.1.2 2000 Imagery Dates & Coverage

The CORINE 2000 methodology identifies Landsat 7 imagery as the prime source of data for the year
2000 update. One of the reasons for choosing Landsat 7 is the higher resolution which can be obtained
by the panchromatic band (15m). Usable cloud free Landsat 7 imagery was available for most of Ireland
from 2000/2001, except for a narrow strip covered by path 207 in the sou thern part of the country.
Landsat 5 imagery (which lacks the panchromatic band) was selected to fill this gap.

A total of six full standard Landsat 7 ETM+ scenes and three full standard Landsat 5 TM scenes were
supplied for the CORINE project in Ireland. These are summarised in Table 4 below and also shown in
Figure 2.

A section of imagery from path/row 207 -22 was missing from the data provided. This small section

covered the tip of County Donegal and measured an area of approximately 24sqkm. Alternative imagery,
in-house IRS, was used to fill this gap.

Table 4. Image2000 data for Ireland

Path/Row Date Imagery Resolution (m)
208-22 22 July 2000 Landsat 7 ETM+ 125

208-23 22 July 2000 Landsat 7 ETM+ 125

208-24 22 May 2001 Landsat 7 ETM+ 12.5

207-22 23 May 2001 Landsat 5 TM 25

207-23 23 May 2001 Landsat 5 TM 25

207-24 23 May 2001 Landsat 5 T™M 25

206-22 24 May 2001 Landsat 7 ETM+ 12.5

206-23 24 May 2001 Landsat 7 ETM+ 12.5

206-24 24 May 2001 Landsat 7 ETM+ 12.5



PATH 208 207 206 ROW

LANDSAT 7 ETM+

LANDSAT 5 TM 22
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Figure 2. Image2000 coverage for Ireland
5.2 Image Preparation

5.2.1 1990 Image Quality Control
Original CORINE 1990 imagery exists in four separate tiles.

Sh250_1
Sh250_2
Sh250_3
Sh250_4

From these tiles, 30 satellite image sheets were prepared using the map sheet co-ordinates from the
CORI NE Land Cover Projectet@htoed.and) Report (O6Sulliva

The correction error of each individual sheet was calculated using the Raster Geocorrection tool in Erdas
Imagine 8.4. The 2000 Imagery was not available at the time and the Ordnance Survey 1:50,000 Raster
Tiles were used as reference material. Twelve ground control points were collected per sheet to calculate
the geocorrection error.

The overall RMS error for X and Y was calculated in an Excel spreadshet A total of 4 mapsheets out of
the overall 30 had errors >50m. Since these 4 mapsheets came from Sh250_1 the complete tile was re-
corrected. The mapsheets were prepared again from the recorrected tile and their geocorrection error
calculation repeated. All showed RMS errors under 50m



5.2.2 2000 Image Quality Control

SSC/Metria corrected the Image2000 data under contract from the EEA. Digital copies of Ordnance
Survey Ireland (OSI) topographic maps and digital terrain model were supplied to SSC/Metria for use in
the ortho-correction of the year 2000 images.

A quality control check was undertaken on each corrected image on delivery from SSC/Metria. The
geometric accuracy of each individual Image 2000 sheet was calculated using the OSI 1:50,000 Raster
Tiles and the Ordnance Survey Northern Ireland (OSNI) maps as reference data. Twelve ground control
points were collected per sheet. Errors for 7 out of the 9 nine scenes for Ireland were below 50m and no
recorrection was necessary.

It appeared that the la st two scenes for Ireland (Landsat 5), 207 -22 (23-05-2001) and 207-23 (23-05-
2001) had potential problems with the geometry. A check was made the RMS error on these scenes in
relation to the adjacent Landsat 7 scenes. For each pair of scenes 11/12 control points were collected
from the overlapping area. The RMS error was calculated using the same formula used for calculating the
error of the 1990 vectors.

Table 5. Geometric Accuracy of Landsat 5 scenes for Image 2000

Path/Row RMS error X Y

207-22 v 206-22 28.66 24.09
207-23 v 206-23 58.95 33.36
207-22 v 208-22 15.48 14.07
207-23 v 208-23 78.80 38.96

The error was most prevalent towards the edges of the scenes and the central parts were less distorted.
Only the central parts were needed to fill the gap in the Landsat 7 scenes except where there are clouds
on the Landsat 7 scenes.



5.2.3 2000 Image enhancements

For each Landsat 7 ETM+ scene the 12.5m panchromatic band was merged with the 25m colour bands
to give a 12.5m colour product consisting of a three band combination 3,4,5. This was displayed as 4,5,3
(red, green, blue).

Landsat 5 TM scenes do not have the 12.5m panchromatic band and have a resolution of 25m.

A contrast stretch was carried out to improve the definition of the band comb ination.

Figure 3. Landsat 5 TM Resolution 30m Figure 4. Landsat 7 ETM+ Pan Merged
Resolution 12.5m

5.2.4  Mapsheets

Thirty raster mapsheets were used in the CLC90 process. This number was increased to 50 sheets for
CLC 2000, each measuringapproximately 50km x 30km as recommended by the Technical Team. Each
original mapsheet was split into two parts. The original Sheets 2E, 4E and 2W (bottom half) have been
left out altogether as they are completely within the North of Ireland. Sheet 4W was enlarged to include
a small section of the Republic previously within Sheet 4 (see figure 5)

Sheets that crossed the boundary of two full scene images were mosaiced together to give a complete
mapsheet.

This process was repeated to produce 50 vector mapsheets in shapefile format. The smaller sheet size
decreased the time needed to perform editing operations.
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