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1. Background

Corine stands foCoordination of Information on the Environmefthe EC established Corine in
1985 to create pafuropean databases on land cover, biotopes (habitats), soitmag acid rain.

Corine Land Cover (CLC) is a map of the European environmental landscape based on interpretation
of satellite images and includes 44 standard land cover classes. It provides comparable digital maps
of land cover for each country for much Burope. Corine Land Cover 2006 is the third dataset in a
series, the previous datasets corresponding to base years of 1990 and 2000.

In this document:

The CLC 1990 dataset is referred t€Ca€90_IE

The CLC 2000 dataset is referred t€Ca€00_IE

The revsed CLC 2000 dataset is referred t€Ca<0Q, |IE

The CLC change 202006 dataset is referred to &3HA06_IE
The CLC 2006 dataset is referred t€Ca€06_IE

In Ireland theCLC 1990 project was undertaken as a joint ebasder initiative by the Ordnarec

Survey of Ireland and the Ordnance Survey of Northern Ireland. The aim was to produce a land

cover map for the entire island of Ireland (CLC90_IE). This was based on data for 1989 and 1990
andwasONB | 6 SR Ay DL{ ! NOLYy¥F2u F2NXI G 4G |y 2NRIAY
comparable with similar land cover databases in other European countries.

The CLC 2000 database (CLCOO_IE) was created by first assessing and correcting thig CLC90
database and images for geometric and thematic content (using improved technologies and
methodology), and then producing an updated land cover database using satellite imagery and
ancillary data for the year 2000. This database was produced for drelader contract by ERA
Maptec.

Ireland's CLC 2006 upddtepart of a European project to update Europe's land cover maps. This
project was coordinated by the European Environment Agency (EEA) in conjunction with the
European Space Agency (ESA), the BamoCommission (including DG Joint Research Centre) and
national agencies in Eiorfemember countries. National CLC 2006 activities took place under the
umbrella of the overall GMES Fast Track Service Precursor (FTSP) on Land Monitoring. In Ireland,
the Environmental Protection Agency (EPA) provided national input into GMES FTSP services. ERA
Maptec was contracted by EPA to undertake the technical aspects of the CLC 2006 update.

This document is the Final Report documenting the creation of the follo®inG 2006 update
databases:

e Product 3- change in CLC 2000 t02006HA06_IEand
e Product 4- CLC 2006CLCO06_IE

These databases were identified in the implementation plan of the GMES FTSP on Land Monitoring
project (EEA, 2006)The CHAO6_IE dataseintains changes of at least 5 ha in Corine Land Cover
between the base years of 2000 and 2006, and CLCO06_IE contains the land cover according to the
Corine nomenclature for 2006. The datasets were produced following technical guidelines (Bossard
et al., D00, Heymann et al., 1994, Bittner et al., 2002 and Biittner and Kosztra, 2007) and Corine
nomenclature (Buttner et al., 2006).

1Eionet is the environmental information and observation network of the European Environment Agency.
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The Corine land cover datasets are intended to fulfil a primary purpose of enablingcautetry
comparisons of land use and thrtover across Europe. Due to the characteristics of the Corine

methodology the Corine dataset is not considered optimal in representing higher precision land
cover variation.
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2. Databases used in the project

The following databases were used in the naibCLC 2006 project:

2.1.1. Primary Data

IMAGE?2000 satellite imagery
IMAGE 2006 satellite imagery (first coverageQ4&007; second coverage, 12-07)
CLCO00_IE

2.1.2. Ancillary Data

Topographic maps (1:50,000 rastefrdnance Survey Ireland (OSI)

Orthophotos, 20@ - Ordnance Survey Ireland (OSI)

Land cover dataleagasc

Forest Inventory (FIPSkorest Service, Department of Agriculture, Fisheries and Food

Land Parcel Identification vectors (LRISgpartment of Agriculture, Fisheries and Food

Saltmarsh survey dac Wt 2 i SYGAFf ¢y FdA2y I galfGYF NBKYHAanTUd D
aO/ 2NNE & LI NI 27F dzyLlzof Aa8KSR NBSwamaly W{ I f {
WSLRNIQ F2NJ blrdAazylrf tFN]a 9 2AtREATS { SNDA
Local Gogrnment, Dublin.

LUCAS 2001 data was not used, as comparative LUCAS data for 2006 was unavailable for Ireland and
other data sources were of sufficient detail to produce the CLCO06_IE dataset.

2.1.3. IMAGE 2000 satellite imagery

The IMAGE2000 satellite mosaic sveomposed of six full standard Landsat 7 ETM+ scenes and
three full standard Landsat 5 TM scenes (Table 1). This mosaic, along with CLC 1990, was the basis
for the production of the CLCO00_IE dataset.

Path/Row Date Imagery Resolution
(m)
[ 20822 |[22Juy 2000 | Landsat7 ETM+ || 12.5]
| 20823 || 22 July 2000 || Landsat 7 ETM+ || 12.5|
| 20824 || 22 May 2001 || Landsat 7 ETM+ || 12.5]
| 20722 || 23 May 2001 || Landsat5 TM || 25 |
| 20723 || 23 May 2001 || Landsat5 T™M || 25 |
| 20724 | 23 May 2001 || Landsat5 TM || 25 |
| 20622 || 24 May 2001 || Landsat 7 ETM+ || 12.5]
| 20623 | 24 May 2001 || Landsat 7 ETM+ || 12.5]
| 20624 || 24 May 2001 || Landsat 7 ETM+ || 125

Table 1: IMAGE2000
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2.1.4. IMAGE 2006 satellite imagery

The first coverage of IMAGE2006 was received in April 2007 (Table 2, Figure 1, 2, 3). The geometric
precision of orthoimage was assessed using CLCOO0_IE and imagery. As a result of this assessment
the effects of altitude and the overall influences of relief were deemed to be minimal. The majority

of the images are cloud free; however there is a substantial amount of clouwet cerer the North

West of the country (parts of counties Donegal and Mayo). The IMAGEZ2006 first coverage does not
always have a break of 6 weeks between images. The second coverage was received in December

2007.
| | IRS Orthoimages || SPOT Orthoimages \
| Sensor || IRSP6LISS Il | SPOT 4, SPOT 5 |
| Resolution | 20m | 20m \
| Spatial Coverage || Republic of Ireland || Republic of Ireland |
| 1 Temporal Coverage || 12 July 200% 09 June 2006 || 7 August 2005 22 September 2006 \
| 2" Temporal Coverage || 02 April 200%, 12 April 2007|| 19 Novenber 2005¢ 27 September 2007 |

Table 2: IMAGE2006
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Figure 3: Second Coverage Imagery, FTSP

Both satellite mosaics were used in the interpretation of land cover changes betwed#h &
2006.

2.1.5. CLCOO0_IE

The CLCOO_IE dataset delivered by the EEA, revised where necessary, was used as the basis for the
visual interpretation of land cover changes between 2000 and 2006. Topographic maps and
orthophotos, alongside the other environmentdtasets listed above, were used as ancillary data

to verify land cover where identification was questionable.
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3. Organisation of the work at national level

The project started in April 2007 with the delivery of the first coverage imagery (Table 3).

3.1. Milestones

Milestone Date
Image 2006 % coverage April 2007
Image 2006 b4 coverage Dec 2007
Product 3CHA06_IEompleted Feb 2009
Product 4 CLC06_IE completed Feb 2009
Interim report completed Feb 2009
Final report- June 2009

Table 3: Milestones

3.2. Coine Land Cover 2006 training

A refresher training course for the Irish CLC team (interpreters and the relevant staff of the EPA)
was requested at the start of the project. The CLC Technical Team was unable to provide training
when requested (June 2007) dmuse of other commitments. The Technical Team suggested the
following:

- Not to have Corine Land Cover 2006 training in Ireland but to clarify questionsnad er phone.
-¢2 AO0OKSRdzZ S I FTANRG OSNATFAOIGAZ2Y o0SF2NB pmr: 2F

Training in the identification and analysis of technical changes only took place during the
verification from October 13¢ 17" 2008

3.3. Participating experts

National Teamc¢ Coordinators

George McHugh, Environmental Protection Ageq&yoject Manager up to 31 March 2009
CAZ2YlF hQw2dzN] SI 9y @A NFPyo¥ctMaindgdr fromNRpHI2@MA A 2y | ISy O
t KAftALI hQ. NASY> 9y @A NRY Y SafRrdtettiondA§en&§ | NOK / Sy i NB X

Interpretation Team

Martin Critchley, ERMaptec Ltd

Claire FitzGerald, ERaptec Ltd

Eilis Vaughan, ERMaptec Ltd

¢ SNBEYyOS hQMapteeNiH S 9 w!

John Jennings, ERfaptec Ltd

DN} OS hQ52y2@0ly> . NRIFITROASge 902t 238

National SteeringCommittee

Frank Barrett, Forest Service

Kevin Black, COFORD

Bernard Cassidy, Ordnance Survey Ireland (National Mapping Agency)
John Connolly, University College Dublin (peat lands)

Shelia Convery, University College Dublin (urban areas)

Jack Creaner, Deparent of Agriculture, Fisheries and Food (land parcels)
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Ned Dwyer, University College Cork (Marine Irish Data Atlas)

Stuart Green, Teagasc (National Agricultural Research and Training AuthagtiQultural areas

Daniel Mclnerney, University College Dalfurban areas)

DSINPAR hQ WAFAYZXZ [/ 2YLI aa LYF2NXYIFGAOE 062C5 O2yil
Gemma Weir, National Parks and Wildlife Servitabitats

3.4. Processing methodology

3.4.1. Software

TheCLQ006 Support Package a significantly modified and improved version of the 2000p8rt
Package, which was provided to assist in the implementation of the European CLC 2000 project.
This software has been developed by the Remote Sensing Centre of the Hungarian Institute of
Geodesy, Cartography and Remote Sensing (FOMI).

The CLC 2006ufport Package operates within the ESRNX + Ae®dronment and is a
supplement to ArcView 3.2/3.3 GIS. ArcView software is designed primarily for viewing GIS
databases with tools for creating maps, menus for handling databases and graphical editing tools
At the same time, ArcView 3.2 includes only limited and less effective tools for creating and filling
new polygon databases or modifying existing polygon databases.

The CLC 2006 Support Package is a macro package writeeno& ! N+ A S g Q%ownd S NBE A 2
macro scripting language. The use of the this Support Package significantly facilitates updating,
change detection, quality control and correction of land cover databases by means of computer
assisted visual photo interpretation. As a solutiore BLC 2006 Support Package under ArcView

provides an inexpensive tool for quick and comfortable editing and handling of CLC databases.

The support package includes InterPrepare and InterChange:

InterPrepare
This is used for the preparation of sourdediand work directories for change detection to be

carried out with InterChange. It builds a pitescribed directory structure for the interpreter
which contains all the files needed for change detection.

InterChange
This program provides a tool fahe revision of the CLCOO_IE database and supports the

interpretation of land cover changes in order to create the CLC06_|E database. The program
provides a convenient and easy to use GUI of tiled viewers for editing and creating polygons
during the intepretation process.

3.4.2. Mapping land cover changes in CLC 2006

CHAO6_IEmapping changes in Corine Land Cover between 2000 and 2006) is the primary and most
important product of the project. CHAO6_IEs an original product, (i.e., it is not derived from an
intersection of CLCOO_IE and CLCO06_IE) and has a smaller MMU (5 ha) than CLCOO_IE and CLCO06_IE
(25 ha).
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3.4.3. Training of interpreters

Using the CLC 2006 Support Package, image interpreters were trained in CLC 2006 Interchange
software.

3.4.4. Updating approach

Workingunits were prepared using InterPrepare before analysis using InterChange (Figure 4).
Data used for CLC 2006 program:

e CLC vector database of the previous CLC inventory (CLCOO_IE)
e Landsat TM satellite imagery used for CLC00_IE (IMAGE2000)
e |IRS and SPOT ineayg for the new inventory (IMAGE2006)

Filenames that referred to the date and time of acquisition were assigned to the images e.g.
20060602 122537 122546. Orthocorrected IMAGE2000 and IMAGE2006 images were provided to
the contractor. The imagery was @led into 51x51 km working units including an overlap of 1 km
between neighbouring working units (Figure 4). IRS and SPOT images were displayed with the band
combination RGB in bands 342. A linear contrast stretch was applied to each image in order to
improve the visual clarity for interpretation.

1 2 3
4 5 5

7 8 B 10 1 12
13 14 15 16 17 18 19

20 21 22 23 24 25

26 27 28 29 30 31
32 33 ; 3; 1 s 36 v |
39 40 41 42 43 44 45
48 | a7 48 ' | 49

Figure 4: Working units

During the production of the CLC 2006 update databases, it was found necessary to make revisions
to the CLCOO_IE database used as the baseline for the interpretation of land cawgeck his

work resulted in the production of a revised CLCOO_IE database (GLE)Qand cover changes

were interpreted directly in the dual window environment using the MLog Interchange software
built in ArcView3.2. If a CLGQOIE polygon had chged it was taken over into th€HAO06_IE
database, where only the changed part was kept as a polygon. Delineation of changes was based

10
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on CLCQQ, IE polygons in order to avoid the creation of sliver polygons and false changes when
producing the CLCO06_I@&tdbase by intersecting data. The change polygons were then recoded to
represent the land cover status of the given polygon as interpreted from the IMAGE2006 imagery.
During the delineation of the changes the mapping rules of a minimum area of 5 ha\aiutha
distance of 100m were followed.

Change polygons were then combined with CLLGOJ& to create the CLCO6_IE database. The
CLCO06_IE database is computed accordingly:

CLCO6_IE = CLGQOE (+)CHA06_IE

Where (+) means the following operation:LCDQ., IE andCHAO6_IEre intersected, first CLC

I KIFy3aS LI {08 epaded by@adRsand neighbours with identical codes were unified.
Areas of change less than 25ha were eliminated from the CLCO06 |E database. In cases where
several diffeent CHAO06_IBolygons (of differing land cover change) need to be combined to form a
new CLCO6_IE polygon, a decision is required for the actual code to be applied to the 2006 polygon.
In these cases the priority matrix as specified in the Corine Lanelr @006 Technical Manual was

used to arbitrate when combining adjacent individual CLC06_IE change polygons to form CLC06_IE
polygons with a minimum mapping unit of 25ha.

3.5. Level 4 and Level 6 Corine in Ireland

The CLCOO_IE database in Ireland has levab4ewel 6 codes for peat bogs and pasture. These
were included to CLCOO_IE in order to map land cover classes related to important habitats in
Ireland. However, for CLC06_IE the national steering committee was of the opinion that the MMU
area of Coring25ha) was too large to be of much use for mapping these habitats in Ireland and
thus opted not to map level 4/level 6 classes in CLCO06. In addition, the accurate mapping of
grasslands at level 4 and level 6 would require rtaltiporal imagery across aaywing season
which was not available in the IMAGE2006 dataset.

3.6. Internal quality control

In the Irish CLCOO_IE database there were a number of large pasture polygons, the topology of
which was examined and verified that there were no overlapping polygoastp editing.

3.7. External quality control

The verification missions took place on Octobel-1@", 2007 (Feranec & Mari, 2007), and July
29"-31%, 2008 (Biittner & Kosztra, 2008). An additional verification mission requested by the EPA
took place on Octoer 13"-17", 2008. The mission reports for verification missions one and two
describe the verification methodology and main problems encountered during the verifications.
The remarks made by the Technical Team were taken into account and the CLOACHAA6_|E
datasets edited appropriately.

3.7.1. First Verification

The InterCheck2.0 software running under ArcView 3.2 was used as a support tool for verification.

~ A X S A X

¢KS OGSNAFAOFGAZ2Y SELISNIE XZODOFI R KES YR EaO I Gi2A@S/N,

landscape types in the country. A minimum of one verification unit was selected in each working
unit to cover different landscape features. IMAGE2000 and IMAGE2006 data were available for all
verification units. The checking process was as fallow

11
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e Checking validity of codes and neighbouring polygons with the same code (merge errors) in
CLCOO0_IE

e Checking size errors in CLCO0_IE

e Checking CLCOOQ_IE statistics (to revealmnetavant codes)

e Checking validity of codes and neighbouring polygons wighsime code (merge errors) in
CHAO06_IE

e Checking size errors in changes

e Checking CHAOQ6_IE statistics (to revealmdevant codes)

e Visual evaluation inside verification units

Approximately 14% of the country was prepared for the first verification. ©ffitre verification
units all were conditionally accepted.

CLCO0O0_IE: It was noted that data quality was good technically but required thematic improvement.
CHAO06_IE

The technical team found that many changes were identified and coded properly butithleen of
changes was overestimated (Figure 5). Metadata sheets were not checked during this verification.

B he e Liee e

Figure 5: Nowmeal changes

3.7.2. Second Verification

Not all remaining working units could be verified because a large area (86% of the countrg) was t
be checked; therefore only every second working unit was checked. The checking process was as
follows:

e Checking validity of codes and neighbouring polygons with the same code (merge errors) in
CLCOO_IE
e Checking CLCOO_IE statistics (to reveatmetgvant codes)

12
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¢ Checking size errors and validity of codes in CHAO06_IE
e Checking CHAOQ6_IE statistics (to revealmdevant codes)
e Visual evaluation

Of the 23 verified working units, 5 were accepted, 15 were conditionally accepted and 3 were
rejected. Remarksutlining required revisions to both the CLCO0_IE @htA06_IElatasets were
documented.

3.7.3. Additional Verification

After the second validation there was a request by BRstec for additional technical assistance in
the correction of CLC0OO_IE to cover tb#édwing:

e Agreement on forest changes

e Checking of sheets corrected to date

e Provision of training in technical changes

e Checking of sheets not verified in second verification visit

e Revalidation of corrected sheets effite during November 2008

The remaimg 28 working units not verified during the second visit were verified during the
additional verification byGeorge Buttner and Barbara Kosztra; of theseyere accepted, 10 were
conditionally accepted and 10 were rejected. Remarks outlining requiredioas to both the
CLCO0_IE andHAO6_IHatasets were documentetbr these 28 working unitsCorrections were

then applied to all the working units in accordance with the remarks of the Technical Team. All 49
corrected working units were then gubmitted for a final revalidationoff-site (in Budapest) from
November 2008 through January 2009. All necessary data was sent ddpis& to carry out this
validation. The Technical Team accepted all map sheets.

3.8. Processing

An ArcInfo macro script is supgdi by ET€USI to derive CLC06_IE from ClsC0B andCHAO06_IE
The program works in a sesautomatic way and includes generalisation of small polygons and
preservation of polygons just below the 25 ha size limit for manual editing using the priofgyasib

a guide. The CLGQPIEandCHAOQ6_IEnap sheets were merged in a GIS process as follows:

CLCO06_IE = CLEQOE+ CHAO6_IE
where

CLCO06_IE is the CLC database for 2006 (25 ha MMU, 100 m minimum mapped width, standard level
3 classes

CLCO@Q,_IE s the corrected/revised CLC database for 2000 (25 ha MMU, 100 m minimum mapped
width, standard leveB classes)

CHAO6_Iis CLC changes between 2000 and 2006 (5 ha MMU, 100 m minimum mapped width, two
attributes, each according to standard lex&tlasses)

+ is a GIS process, including automatic generalisation and some actions of a photointerpreter
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3.9. Main difficulties and solutions

3.9.1. IMAGE2006

Delivery of the second coverage of imagery occurred 7 months after the start date of the project,
hence many areas othange visible on the second coverage of imagery had not been mapped in
areas where interpretation had been completed. This resulted in many areas being revisited.

3.9.2. CLCOO_IE

Revision of CLCO0_IE was required to delineate changes accurately. This prdvedniore
extensive than originally expected and took a considerable amount of time during the production of
the CHAO6_IE and CLCO06_|E databases.

3.9.3. Verifications

The first CLC 2006 Verification Report stated that "the amount of changes is overestimaatsty. It
commented, in paragraph 4.2.1, that "six years between 2000 and 2006 is usually too short time for
agricultural land (2xx) or transitional woodlastirub (324) to turn into forests (class 31x)". Relying

on this statement, the photointerpreters revaed many of the transitions 3231x already
identified.

The second Verification Report, stated that "the amount of changes is underestimated" and
identified many missing 32812 changes. Many of these missing changes were as a result of
applying the commasts made in the first report. It was also noted that some recent changes in land
use (especially urban fabric) had not been recorded.

The second Report also stated that "not always the latest image was interpreted”. The latest 2006
image did not arrive ntil six months after photointerpretation had commenced and its general use
would have involved reworking of many of the working units. Had the latest 2006 image been
available at the start of the project then much of the confusion over forest interpi@tatand new

urban areas) could have been avoided.

The first and second verification visits also raised a question about thegms
revision of CLCOO_IE geometry (boundaries). Boundaries in CLCOQO /J;.-‘.'.
were, in the main, inherited from CLC90 IE, which has geou:ne;tg__v
inaccuracies due to the interpretation of hard copy images s

subsequent digitising (Figure 6). Following the first and secaz%{;
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verification visits the CLCOO_IE (a@dA06_[Eboundaries were edited g ) [9
for the following classes: e N v
M r..qg / :'1’
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N s N
e Lakes
e Urban fabic Figure 6
e Forestry

The first Verification Report noted that classes 248riculture with natural vegetation 231

(pasture and 211 rgorvirrigated arable lanyl contain polygons with very large areas, sometimes up

to 200,000 ha, and th&echnical Team suggested there might be too much generalisation of these
classes. This classification, applied in CLCOO_IE, has been revised where obvious errors have been
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encountered; however it has not been specifically examined on a dhesheet bas. In Ireland

large polygons of class 23dakture exist due to extensive grasslands. In the case of the Technical
¢SFYQa NBYIN] a 2y (nated grasfandsi8d of differeritidtig Hetweenwhem

and class 231Ipésture, the Heritage iy OAf y 2 G SR G KI G WGKSNB IINB TS9s
Ireland, particularly in the lowlands, as most have been modified or managed to some degree by
grazing, mowing, fertiliser application or drainage. In the absence of such management, most
gasif YR ¢2dzZ R NBOSNI (2 &dO0ONHzmI ¢22RflyR 2N KSI
towards explaining the very large polygons of pasture pointed out by the Technical Team as
suggesting an ovegeneralisation of classes.

The second verification teafmad problems with the application of the 38Rare rockg)lass. It was

suggested that class 332 might be more accurately classed as eitheb&8hé¢s, dunes and sand

plaing or 333(sparsely vegetated areasy. KS ¢ SOKY A OFf ¢SI Y aadakéd® G KI G
early May were misleading for the CLCOO_IE interpreter. IMAGE2006 taken in summer shows

Ot SINIe& (KIFraG Ay az2yYyS OFraSa Y2NB (KIFy wmm: 2F (K
CLCO00_IE was created, it was based on the best imagenatiadable.

3.9.4. Generation of CLC06_IE

Further issues arose during the production of the CLCO6_IE dataset, specifically with the Arcinfo
macro supplied by the EEA. This resulted in topological errors and slivers. The macro could benefit
from having an instruon to clean the data after the union to avoid these errors. The
generalisation size limit was set to 23 ha but many polygons < 23 ha were not merged (Figure 7)

Figure 7: A class 312 polygon of 19.16 ha should have been automatically mergezlghtmonring 242
polygons.

As Corine Land Cover in general does not allow for heterogeneous categories within a land cover
area then polygons < 25 ha in size have been merged into neighbouring polygons, in some cases
creating the illusion that important fad cover classes such psat bog(412) are decreasing in size
when in reality they have been planted and are now class 82agjtional woodlaneshrub), with

the remaining 412 merged intpasture (231). However, the priority table states that this 412

15
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polygon should have been merged into 324sitional woodlaneshrub- priority value of 4) ahead
of 231 pasture- priority value of 5).

3.10. Internal validation

There is a limited amount of external data that can be used for land cover validation in Irdlaed.
YIAY RFEGLF asSia N’ (GKS C2NBad {SNBAOS T2NBaidNe
LPIS data used for Area Aid subsidies. These have been used for validation in February 2009.

3.11. Database Technical Acceptance

Completed databases were datred to GISAT. Upon delivery the data was subject to technical
checks on topology, size and code errors, metadata etc. A request for improvements/clarification
was sent to the National Team connected to the change dataset, CHA06. Errors in minimum
mapping unit size, code errors and neighbouring polygons with the same code were checked,
corrected or reclassified. The databases were resubmitted and final acceptance was made by GISAT
on 14" April 2009. Ireland is the ?ﬁzountry ready with Corine 2006.

3.12. National Steering Committee

A Corine Land Cover Update 2006 Working Group, which effectively functioned as a national
steering committee, was established at the beginning of the projébe tasks envisaged for this
were:

e Provision of specific advice orhe interpretation of satellite imagery for land cover
identification, where requested

e Assistance with the photointerpretation of marginal areas, where requested

e Assistance with the use and understanding of topographic or specific thematic datasets
(such adorestry) for verification of the results of interpretation

e Assistance with the interpretation of seasonal variations, where requested

e General advice on the supervision of the CLC 2006 project

It was envisaged that the Working Group would meet at4wonthly intervals to consider progress
and plan future work. The Working Group would end its activities on project completion. The
following were invited to join the Working Group:

e Owners of data to be used for verification/groutrdithing (e.g., biodiversit, forestry, etc.)

e Persons with experience in satellite image interpretation for environmental purposes, in
particular land cover

e Users of previous Corine Land Cover datasets

The membership of the Working Group is shown in Table 4:
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Specialist Area

Name

Affiliation

Data Provision

Agriculture Jack Creaner Department of Agriculture| Land Parcel vectors
Fisheries and Food (DAFF)
Agricultural Stuart Green Teagasc (Nationg Land cover data
Research Agricultural Research an
Training Authority)
Forestry Frank Barrett Forest ServiceDAFF Forest inventory datg
(FIPS)
Kevin Black Coford
Habitats Gemma Weir National Parks and Wildliff Saltmarsh data
Service
Marine Ned Dwyer Coastal and maring
Research CentreUCC
Topography Bernard Cassidy| Ordnance Swey Ireland Topographic data
orthophotography

Urban Areas

Shelia Convery

Urban Institute Ireland -
UCD

Daniel University College Dubli
Mclnerney (UCD)
Water DS NB A R | Compass Informatics (WF
contractor)
Wetlands John Connolly | UniversityCollege Dublin

Table 4: Members of National Committee (Working Group)

The Working Group met on the following dates:

13 February 2007
12 March 2007
2 July 2007

10 September 2007
26 November 2007

19 February 2008
8 December 2008
10 February 2009
23June 2009

| W
European Environment Agency 7’_)
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4. Results

4.1. Summary

The datasets involved in the CLC 2006 update, including a 1 km buffer zone around the border with
Northern Ireland (as was also the case with the CLC 2000 delivery), can be described in polygons as

(Table 5):
Dataset Number ofpolygons
CLCO00_IE (original] 21051
CLCOQ,_IE 21533
CHAO06_IE 7439
CLCO6_IE 22456
Table 5

The surface areas for the CLC06_IE@HAO06_|Hatasets including the buffer zone are 7122266.88
ha and 171131.1 ha (2.4% of national cover) respelstiv The statistical results presented here
include the buffer zone.

Level Name Area (ha) %
1 Artificial Fabric 162314.6: 2.27¢

2 Agricultural Areas 4729064.4.  66.39¢

4 Wetlands 116922t  16.417

3 Forest and sermatural areas 899972t 12.63¢

5 WaterBodies 161689.¢ 2.27
Total 7122267 10C

Table 6

The sum of the areas (ha) of each of the Level 1 categories (arranged in descending order) can be
seen in Table 6. The sum of the areas (ha) for each Level 3 class (arranged in descending order) can
be seenin Table 7. The largest class in Corine Land Cover 2006 is pasture and the second largest
peat bogs. Of the 10 largest classes 4 are agricultural.

Class Area (ha) Class Area (ha)
231 3598887.6 312 230202.5:
412 1094436.0. 242 147033.8.
211 536638.2. 512 119236.4t
243 446504.7. 112 108011.4(
324 419156.1; 321 89582.0¢

Table 7
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Table 8 presents the area (ha) and the percentages per land cover class for the existing CLCO0_IE
and revisedCLCO0_IE (CLGQAE) datasets; Tabipresents the area (Rand the percentages per
land cover class for theLCO0Q,_IEand CLCO6_IE datasets.

4.2. Revision of CLC 2000

Improvements in geometric accuracy and classification errors have resulted in differences in area
between the original CLCO00_|E dataset andrthesed CLCO0_IE datasét,C0Q, IE(Table 8). The

area of many 111(continuous Urban Fabrigpolygons had been exaggerated in CLCOO_IE;
improvement in the delineation of this class resulted in a smaller national area for class 111, and a
correspondinglarger national area for class 11&iscontinuous urban fabric)Many streams had

their width exaggerated in CLCO0_IE to meet the minimum mapping unit criteria of 100m width; a
correction resulted in a smaller area of class fdtteam coursedh the revsed dataset. The area

of Class 512water bodieshad also been exaggerated to meet the minimum mapping unit of 25 ha

¢ once this was rectified the overall area of class 512 was reduced. The entire coastline was
revised, resulting in an increase in theeas of class 33(beaches, dunes, sand)21 (slt marshe}

and 423(intertidal flats) and a decrease in the areas of classes (62astal lagoonsand class 522
(estuaries) The largest revisions were in the forestry classeapproximately 25000 ha as
reclassified to class 33#ransitional woodlaneshrub) increasing its national area to 367317.98 ha.
Approximately 8000 ha of previously classified gddhiferous forestjvere reclassified to 324.

4.3. CLC 2006

4.3.1. Summary

The CLC nomenclature containstyefour classes of which thirthree were recorded in the
CLCO06_IE dataset for Ireland. Class (pasture)had the highest percentage coverage, with over
50% of the area (Table 9). Class fdeat bogs) comes nextith 15.37% of the national coverage.
Agricultural classes 21(horirrigated arable land) 243 (land principally occupied by agriculture
with areas of natural vegetatiorgnd 242(complex cultivationhave a combined coverage of almost
16%. There has been no significant change in thessedasince the Corine Land Cover 2000
project.

In forestry, class 31@oniferous foresthas decreased slightly and class 324nsitional woodland

shrub) has increased substantially; their combined coverage is over 9%. Other classes covering
more than 1% of the total coverage area are class FWater bodies)1.67%; class 112
(discontinuous urban fabrie}t 1.52% and class 3Zmatural grasslandat 1.26% (Table 10) The area

of artificial classes 111, 112, 121, 122, 124, 131, 132 and 142 have intrgiase CLCO0O_IE;
artificial classes 13®&onstruction sitesand 141(green urban aread)oth decreased in area as a
direct result of the increase in the other artificial classes.

19



~—

—
‘epc C.LC2006 / GMES FTSP land monitoring European Environment Agency ;\I:)}
Final reportg Ireland Y/
Cover Original Area Revised CLC({ Area
CLCO00 _IE _IE (CLCQQ IE)

Chss Description ha % of total ha % of total
111 Continuous Urban Fabric 4981.33 0.07 2824.05 0.04
112 Discontinuous Urban Fabric 87868.79 1.24 93966.94 1.32
121 Industrial or Commercial 6085.02 0.09 7987.36 0.11
122 Road and Rail networks 2037.22 0.03 1860.73 0.03
123 Sea Ports 1078.97 0.02 1040.83 0.01
124 Airports 2256.94 0.03 2406.00 0.03
131 Mineral extraction sites 8224.50 0.12 7598.74 0.11
132 Dump 342.82 0.00 672.30 0.01
133 Construction sites 2790.59 0.04 2742.84 0.04
141 Green Urban areas 3726.02 0.05 3256.99 0.05
142 Sport and leisure facilities 16313.82 0.23 17350.66 0.24
211 Nontrrigated arable land 544979.15 7.66 543245.24 7.63
231 Pastures 3659922.69 51.46 3621946.87 50.85
242 Complex cultivation 123587.59 1.74 147165.24 2.07
243 Land principally occupied by

agriculture with areas of

natural vegetation 426145.59 5.99 452493.76 6.35
311 Broad leaved forest 30852.41 0.43 29416.65 0.41
312 Coniferous forest 243573.92 3.42 236806.05 3.32
313 Mixed forest 22397.07 0.31 29529.53 0.41
321 Natural grassland 93389.57 1.31 90135.76 1.27
322 Moors and heath 59173.80 0.83 55822.76 0.78
324 Transitional woodlanehrub 342118.31 4.81 367317.98 5.16
331 Beaches, dunes, sand 14026.54 0.20 10899.21 0.15
332 Bare rocks 16730.76 0.24 14531.(8 0.20
333 Sparsely vegetated 20175.15 0.28 20876.98 0.29
334 Burnt Areas 89.79 0.00 0.0000 0.00
411 Inland Marshes 18043.96 0.25 16503.62 0.23
412 Peat Bogs 1146311.68 16.12 1123793.15 15.78
421 Salt Marshes 3104.07 0.04 4839.38 0.07
423 Intertidal flats 44855.58 0.63 53586.29 0.75
511 Stream courses 9603.09 0.14 8119.31 0.11
512 Water bodies 122757.87 1.73 119206.98 1.67
521 Coastal lagoons 988.99 0.01 820.99 0.01
522 Estuaries 33566.36 0.47 33513.14 0.47
523 Sea
Total 7112109.19 100 712277.40 100

Table 8: Area (ha) and proportions (%) per land cover class for 2000 and 2000 revised datasets.
N.B. Small differences in total land area between 2000 and revised 2000 is due to reclassification of a few small

areas of sea as land.
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Cover Revised Area CLCO6_IE | Area

CLCO00

(CLCOQ,_IE)
Class | Description ha % of total | ha % of total
111 Continuous Urban Fabric 2824.05 0.04 2831.41 0.04
112 Discontinuous Urban Fabric 93966.94 1.32 108011.40 1.52
121 Industrial or Commercial 7987.36 0.11 9737.10 0.14
122 Road and Rail networks 1860.73 0.03 4213.25 0.06
123 Sea Ports 1040.83 0.01 1040.83 0.01
124 Airports 2406.00 0.03 2491.92 0.03
131 Mineral extraction sites 7598.74 0.11 8850.52 0.12
132 Dump 672.30 0.01 678.45 0.01
133 Constructia sites 2742.84 0.04 2340.42 0.03
141 Green Urban areas 3256.99 0.05 2741.59 0.04
142 Sport and leisure facilities 17350.66 0.24 19377.73 0.27
211 Nontrrigated arable land 543245.24 7.63 536638.22 7.53
231 Pastures 3621946.87 50.85| 3598887.65 50.53
242 Complex cultivation 147165.24 2.07 147033.82 2.06

Land principally occupied by
agriculture with areas of natural

243 vegetation 452493.76 6.35 446504.74 6.27
311 Broad leaved forest 29416.65 0.41 29291.66 0.41
312 Coniferous forest 236806.05 3.32 230202.54 3.23
313 Mixed forest 29529.53 0.41 30064.82 0.42
321 Natural grassland 90135.76 1.27 89582.09 1.26
322 Moors and heath 55822.76 0.78 55362.15 0.78
324 Transitional woodlanehrub 367317.98 5.16 419156.12 5.89
331 Beaches, dunes, sand 10899.21 0.15 10905.06 0.15
332 Bare rocks 14531.08 0.20 14531.08 0.20
333 Sparsely vegetated 20876.98 0.29 20876.98 0.29
411 Inland Marshes 16503.62 0.23 16389.21 0.23
412 Peat Bogs 1123793.15 15.78| 1094436.02 15.37
421 Salt Marshes 4839.38 0.07 4839.38 0.07
423 Intertidal flats 53586.29 0.75 53560.85 0.75
511 Stream courses 8119.31 0.11 8119.31 0.11
512 Water bodies 119206.98 1.67 119236.46 1.67
521 Coastal lagoons 820.99 0.01 820.99 0.01
522 Estuaries 33513.14 0.47 33513.14 0.47
523 Sea 6457676.23 6457686.75

Total

Land 7122277.40 100| 7122266.88 100
Total 13579953.63 13579953.63;

Table 9: Area (ha) and proportions (%) per land cover class for the 2000 revised and 2006 datasets.
N.B. Small differences in total land area between 2000 and revssdde to reclassification of a few small
areas of sea as land.
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Figure 8: CLC 2006
Class | Cover Area (ha) % No of polygons
231 | Pastures 3598887.65 | 50.53 1869
412 | Peat Bogs 1094436.02 | 15.37 1992
211 Nonirrigated arable land 536638.22 7.53 4061
243 | Land principally occupied by 446504.74 6.27 2398
agriculture with areas of
natural vegetation

324 | Transitional woodlanghrub | 419156.12 5.89 4196
312 | Coniferous forest 230202.54 3.23 2276
242 | Complex cultivation 147033.82 2.06 1378
512 | Water bodies 119236.46 1.67 544
112 Discontinuous Urban Fabric| 108011.40 1.52 756
321 | Natural grassland 89582.09 1.26 457

Table 10: Most frequent land cover classes in CLC 2006
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4.4. Changes

From theCHAOG6 _|Eataset it is has been possible toadyse the changes in land cover in Ireland
during the 6 year period between the two land cover maps. Figure 9 shows pie charts of the level 1
land cover for Ireland in 2000 and 2006. The main changes are an increase in artificial surfaces from
2% in 200Q0 2.3% in 2006 and the growth in forestry (from 12% to 12.6%) over the same period.

16.8%

16.4 %

[ Artificial Surfaces

Water

[ Forest and Serrinatural areas
[ wietlands

1 Agricuttural Areas

Figure 9: Corine 2000 and Corine 2006
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4.4.1. Change per Level 1 class grouping

2000 2006 % change

1. Artificial Surfaces (ha) 141707.4 162314.6 14.54
111 Continuous Urban 2824.05 2831.41 0.26
112 Discontinuous Urban 93966.94 108011.4 14.95
121 Industrial & Commercial 7987.36 9737.1 21.91
122 Road & Rail Networks 1860.73  4213.25 126.43
123 Sea Ports 1040.83  1040.83 0
124 Airports 2406 2491.92 357
131 Mineral Extraction sites 7598.74 8850.52 16.47
132 Dump 672.3 678.45 0.91
133 Construction sites 2742.84  2340.42 -14.67
141 Green Urban Areas 3256.99  2741.59 -15.82
142 Sport & Leisure 17360.66 19377.73 11.62

Table 11: Artifial surface percent change 202006

Urban Fabric
B ©ther Non Urban
B soonts and Leisure

Figure 10: Artificial classes
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2000 2006 % change
2. Agricultural Areas (ha) 4764851 4729064 -0.75
211 Nonvirrigated arable land 543245.2 536638.2 -1.22
231 Pastures 3621947 3598888 -0.64
242 Complexcultivation patterns 147165.2 147033.8 -0.09
243 Land principally occupied by Ag.  452493.8 446504.7 -1.32

Table 12: Agricultural areas percent change 22006

I Pasture
Arable & Mixed Agriculture

Figure 11: Agricultural classes
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2000 2006 % change
3. Forest 663070 708715 6.88
311 Broad leaved Forest 29416.65 29291.66 -0.42
312 Coniferous Forest 236806.1 230202.5 -2.79
313 Mixed Forest 29529.53 30064.82 1.81
324 Transitional woodland shrub 367318 419156.1 14.11

Table 13: Forestry areas percent change 22006

Please also see note on Forestry Statistics in Appendix IV.

. Conifer Forest
I Oeciduous and Mixed Forest
Transitional Woodland =

Figure 12: Forestry classes
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2000
4. Seminatural Areas 192266
321 Natural Grassland 90135.76
322 Moors & Heath 55822.76
331 Beaches, Dunes & sand 10899.21
332 Bare Rock 14531.08
333 Sparsely vegetated area 20876.98

Table 14: Senmatural areas percent change 262006

Figure 13: Senmatural areas

2006
191257

89582.09
55362.15
10905.06
14531.08
20876.98

% change

-0.52

-0.61
-0.83
0.05
0
0

| W
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