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	Metadata checklist for authors delivering metadata for maps 
(* = fill if relevant)


	Information

	
	Owner of the map(s)  (Please copy and paste this section to match the number of sources)
Organisation name: EEA
Contact person: <Type in name>
Address (email): <Type in email>
Address (web site): http://www.eea.europa.eu
*Address (delivery point): Kongens Nytorv 6, 1050 Copenhagen K, Denmark
Map

Title: Illustration of fragmentation geometry B2 using an example from Switzerland and adjacent countries
Geographical coverage: Switzerland, Lichtenstein, part of Germany, France, Italy and Austria FILLIN   \* MERGEFORMAT 
            Description: : Map showing the size of unfragmented patches, roads, railway, built-up areas, lakes and mountains
Tags / keywords: Fragmentation, Meff, Seff 
Theme (EEA): Biodiversity, Land use
Temporal coverage:​ 2009
*Additional information:   none
*EEA management plan year: 2010
*EEA project code or ETC implementation plan code: <Type in code>
*Link to the original delivery (e.g. on CIRCA): <Type in link>   

*Unit: km2
*Methodology: Fragmentation geometry has been created from input data (TeleAtlas roads/rails, CLC urban classes, mountain areas / mountain ridges based on Nordregio and WorldClim data and  rivers/lakes based on Catchment Characterisation and Modelling (CCM) v.2 database and CLC database) and landscape fragmentation metrics (Jaeger 2000) has been calculated. 
Persons involved
Contact person(s) for EEA: Christian Schwick, Zürich; Jochen Jaeger, Montréal
*Creator: Christian Schwick
*Processor: Christian Schwick
*Contributor: <Type in the names of people that have contributed to this item>
Copyrights
Does EEA have the copyright to publish  
the map in reports?                                          Yes:   X            No:   
Does EEA have the copyright to publish 
the map as a pdf.doc on the web?                     Yes:   X            No:   
Does EEA have the copyright to publish the 
underpinning data on the EEA Data Service?     Yes:   X            No:   
Methodology description

The objective of this task is calculate “effective mesh size” as indicator of landscape fragmentation. Effective mesh size (Meff) is proportional to the probability of two points chosen randomly in region being connected. This probability is then converted into the size of a patch – the effective mesh size. The unit of Meff is that of area (e.g. Ha). This area corresponds to the size of “meshes” of  regular network that has the same degree of fragmentation and it can be compared with the values of Meff from other regions. The smaller the effective mesh size, the more fragmented the landscape.

Complex fragmentation geometry is visualised on the map-fragmentation geometry FG-B2 consist from antropogenic and natural fragmenting elements : 

· motorways, freeways and other major roads

· major roads less important then motorways

· other major roads

· secondary roads

· local connecting roads

· railroads

· urban areas 

· mountain areas/mountain ridges

· rivers

· estuaries

Data sources used for the three framentation geometries
Work is based on Teleatlas MultiNet ® (rev. 4/2009) road layers. 

Other alternatives –Eurogeographic ERM, GISCO roads/railroads - were considered, but Teleatlas database was selected, because provides consistent classes across Europe, consistent temporal and spatial coverage and clear update cycle for multitemporal anylysis.

Teleatlas database contain separate layers for each type (class) of roads and for railroads too. Class of road is defined in FRC (=Functional Road Class) attribute with values refer to the importance of communication:

· 0 - motorways, freeways and other major roads

· 1 - major roads less important then motorways

· 2 - other major roads

· 3 - secondary roads

· 4 - local connecting roads

· 5 – local road of high importance

· 6 – local roads

· 7 – local roads of minor importance

· 8 – other roads

Only classes 0 – 4 has been used for computations of FG-B2, because these classes provides maximum coverage in the continent and data in these classes are consistent over whole Europe.

Urban (artifical) areas was selected from vector CLC2006 seamless database. CLC2006 data  for CH, UK and GR were not available. CLC2000 database was used for these countries as source of urban areas.

Urban areas specification is based on following CLC categories:

· 1.1*
Urban fabric

· 1.2.*
Industrial, commercial and transport units

· 1.3.*
Mine, dump and construction sites

· 1.4.1
Green urban areas

· 4.2.2
Salines

· 1.4.2
Sport and leisure facilities – this class is included only if completely surrounded by other classes defined as urban

Mountain areas/mountain ridges are derived from UNEP-WCMC
 and WorldClim
 data. 

Final data are combination of both (Only for FG-B2):

· Unep-WCMC data, the 1 and 2 elementary criteria taken (for Europe except Scandinavia)

1st elementary criteria 1 – elevation > 2500 meters

2nd elementary criteria 2 – slope >= 2° and elevation > 1500 meters

· World clim database  (for Scandinavia)

      9.5° Celsius isoline July isotherme – forest line

Catchment Characterisation and Modelling (CCM) database (JRC), version 2, 2008 was used as source of data for rivers and lakes (Only for FG-B2). Because river width information is not available either in CCM2, so rivers with catchment area > 3000 km2 were chosen as proxy for main rivers. 

Problems are, that rivers don´t reach the sea in estuaries and that “natural” rivers, which are not channeled are included in CCM2 database. Therefore following CLC classes from CLC2006 (resp. CLC2000 – see Urban areas section) database were added to river/lake layer:

· 4.2.3
Intertidal flats

· 5.1.
Water courses and water bodies

· 5.2.1
Coastal lagoons

· 5.2.2
Estuaries

GISCO (Eurostat) NUTS3 v.9 layer was used as “base” area for fragmented landscape creation.
Indcator visualised in maps-computation methodology
Effective mesh density values (Seff) in a 1 km² grid for FG-B2 for 2009 year is visualised in map. This indicator is derived from basic indicator of landscape fragmentation – Effective mesh size (Meff)
Meff is calculated as 
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where n= number of patches, Ai= size of patch i inside boundaries of the reporting unit, Aicompl = area of the complete patch i, Atotal = area of reporting unit.

Meff size is calculated according the cross-boundary connection (CBC) procedure, which accounts for connected unfragmented areas that extend beyond the boundaries of a given planning unit that the effective mesh size is being calculated for.
                               Seff is calculated as 1/Meff
Working steps

Step 1

a) erase tunnels from line features representing roads and rail roads – Erase function, ArcGIS and shape data format. Model for this operation is created in ArcMap environment

b) project all erased layer from lat long coordinates to LAEA projection - ArcGIS and shape data format. Model for this operation is created in ArcMap environment

c) create buffers for all roads and railroads. Size of buffer is dependent on road class:




class 00 – buffer size 15 m




class 01 – buffer size 10m




class 02 – buffer size 7,5 m




class 03 – buffer size 5 m




clas 04 – buffer size 2.5 m




railroads – buffer size 2 m.

Step 2 - Preparation of urban areas (ArcGIS and shape format)

a) select all classes 1.1*, 1.2.*,1.3.*,1.4.1, 4.2.2 from CLC layers
b) select 1.4.2 class (only if completely surrounded by clasees from step 2a)

c) join results of steps 2a) and 2b to one seamles layer

Step 3 – Preparation of natural barriers class (ArcGIS and shape format)

a) select rivers from CCM, where value of maindrain attribute  >= 3000

b) select estudiaries from CLC2000 and CLC2006 layer

c) import mountain ridges layer

d) create buffers for result of step 3a). Buffer size is 50 m.

e) join results of steps 3a) and 3b) to one layer

Step 4 – Preparation of fragmentation geometry

a) import results of steps 1 – 3 to geodatabase

b) erase all fragmentation elements from 29 observed countries area – Erase function, ArcGIS, data are in geodatabase. After each Erase function must be used functions MultipartToSinglePart and RepairGeometry. 

c) create spatial index for resulted layer (via ArcCatalog or via Oracle SQL function)

Step 5 – MEFF computation

a) MEFF computation - Oracle SQL script for computation of MEFF values for each 1 km2 grid cell (statistical area) was created. Result is table, where for each cell is separate row with MEFF

b) join resulting table to EEA LEAC grid (cellcode is join column) for visualisation in ArcMap

Coordinate system (if not EEA standard): ETRS_1989_LAEA_52N_10E 
Datasets retrieved from: (Please copy and paste this section to match the number of datasets used to create the map)
Source Dataset 1

Name: MultiNet roads/railroads
Organisation/source name: Tele Atlas NV, Tele Atlas North America, Inc.
Address (web site): www.teleatlas.com
Production year: 2009
*Contact person: <Type in name>
*Address (email): <Type in email>
*URL: <Type in the URL> (In case data comes from the EEA Data Service please provide the EEA Data Service URL)

Source Dataset 2

Name: CLC data (2006, rev.13)

Organisation/source name:  EEA
Address (web site): http://www.eea.europa.eu
Production year: 2010
*Contact person: <Type in name>
*Address (email): <Type in email>
*URL: http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2000-2006
Source Dataset 3

Name: CCM v.2
Organisation/source name:  JRC
Address (web site): http://ec.europa.eu/dgs/jrc/index.cfm
Production year: 2008
*Contact person: <Type in name>
*Address (email): <Type in email>
 *URL: http://ccm.jrc.ec.europa.eu/php/index.php?action=view&id=24
Source Dataset 4

            Name: USGS GTOPO30
Organisation/source name:  USGS 
Address (web site http://www.usgs.gov 

Production year: 1996
*Contact person: <Type in name>
*Address (email): <Type in email>
*URL: http://www1.gsi.go.jp/geowww/globalmap-gsi/gtopo30/gtopo30.html
Source Dataset 5

Name: WorldClim database
Organisation/source name:  Museum of Vertebrate Zoology (MVZ) at the University of California, Berkeley
Address (web site): http://www.worldclim.org/
Production year: 2009

*Contact person: <Type in name>
*Address (email): <Type in email>
            *URL: http://www.worldclim.org/download
Source Dataset 6

*Name: EEA Mapdata (version.2.4.) 

*Organisation name: EEA
*Contact person: xxx
*Address (email): xxx
*Address (web site): http://www.eea.europa.eu
URL: http://www.eea.europa.eu/data-and-maps/data/eea-mapdata-and-templates-gis-4/eea-mapdata-v-2_4-see-chapter-7-and-8-zipped-shapefiles-vector-data-polygon-polyline-and-point-data-note-that-certain-mapdata-layers-are-only-available-on-request


	
	


� UNEP-WCMC - Analysis of Mountain Areas in the European Union and in the Applicant Countries, European  Commission Contract No. 2002.CE.16.0.AT.136, 26 February 2004





� WorldClim: 9.5 degree July isotherme - satellite based measurements 1950-2000 for July average temperature (cell size of 30’’ (= 0.00833°) ~ 625m in Switzerland)
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