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Acronyms
	CLC
	: Corine Land Cover

	ENVISAT
	: ESA Environmental Satellite

	FR
	: Full Resolution

	FRS
	: Full Resolution Full Swath

	MC
	: Mean Compositing

	MERIS
	: Medium Resolution Imaging Spectrometer Instrument (http://envisat.esa.int)

	TOA
	: Top Of Atmosphere

	TS
	: Technical Specification


Applicable documents and references

Applicable Documents

[AP-1] GLOBCORINE, Technical Specification, 2.0.
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1. Product summary
1.1. General content

The GlobCorine deforestation indicator has been generated over the period between December 2004 and June 2006, covering the CLC2000 area. It approximately extends from 35°N to 75°N and from 15°W to 35°E, as illustrated in Figure 1. 
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Figure 1: European extent of the GlobCorine deforestation product
The GlobCorine deforestation indicator is derived from an automated change detection algorithm applied on the areas that were classified as forest in the CLC2000 map. The change detection analysis has been performed on MERIS seasonal and annual mosaics. 
The product is available in the GeoTIFF format and stored in a zip archive named “GlobCorine_Deforestation.zip” enriched with additional files.
1.2. Data Source

The GlobCorine deforestation product is based on the same dataset than the GlobCover Land Cover map. 
The GlobCover project used ENVISAT Medium Resolution Imaging Spectrometer (MERIS) Level 1B data acquired in the Full Resolution mode with a spatial resolution of 300 meters. For the generation of the Level 1B data, the raw data acquisitions have been resampled on a path-oriented grid, with pixel values having been calibrated to match the Top Of Atmosphere (TOA) radiance. The GlobCover project benefited from 19 months of MERIS global Fine Resolution Full Swath (FRS) data, from December 2004 until June 2006.

Further information about the ENVISAT MERIS Mission is available on the MERIS website ENVISAT MERIS Mission (http://envisat.esa.int/object/index.cfm?fobjectid=1665).

1.3. Data access

The GlobCorine products are available through the following access point:

- xxx
2. Product nomenclature

2.1. File Name Nomenclature
The GlobCorine deforestation indicator name follows the general nomenclature (Table 1):

GLOBCORINE_IND_[YsYsYsYsMsMs]_[YeYeYeYeMeMe].tif
	Field 
	Signification 
	Value

	GLOBCORINE
	Project Acronym
	GLOBCORINE

	IND
	Indicator Name
	DEF

	YsYsYsYsMsMs
	Start Year (YsYsYsYs) and start month (MsMs) of mosaic
	2004-12

	YeYeYeYeMeMe
	End Year (YeYeYeYe) and end month (MeMe) of mosaic
	2006-06


Table 1: GlobCorine deforestation product nomenclature
2.2. 
Geographic Location information

The Table 2 lists the parameters used for the projection processing of the GlobCorine deforestation product.
	Field
	Description

	Projection
	Plate-carrée

	Reference ellipsoïd
	WGS 84 (Re =Equatorial Radius= 6378,14km; Rp=Polar Radius=6356,76 km)

	Angular pixel resolution
	Resdeg= 1/360 degree

	Kilometric pixel resolution
	height: 
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Table 2: GlobCorine product geographic location information
2.3. Algorithmic Description

Table 3 presents a summary of the methodology used to produce the GlobCorine deforestation indicator. The change detection algorithm is comprehensively described in the GlobCorine TS document [AP-1]. 
	Processing step
	Algorithmic description

	Pre-processing level

Step 1: annual and seasonal syntheses production 
	The daily images are composited into MERIS FRS seasonal and annual syntheses, through a Mean Compositing (MC) algorithm (Vancutsem et al. 2007). The status of each pixel is validated and daily surface reflectance values are averaged for a specified period, ranging from two months to one year. This step results in MERIS FRS annual syntheses, organised by tiles (5° * 5°).

	Pre-processing level

Step 2: European mosaic production
	MERIS FRS seasonal and annual syntheses are merged to produce MERIS FRS seasonal and annual mosaics. The GlobCorine area is covered by 80 tiles (10 horizontal tiles x 8 vertical tiles)

	Change detection level

Step 0: stratification
	The European continent is stratified in 4 equal-reasoning areas from an ecological and a remote sensing point of view. The objectives are twofold: (1) reducing the land surface reflectance variability in the dataset in order to improve the change detection efficiency and (2) allowing a regional tuning of the algorithm parameters to take into account the regional characteristics (vegetation seasonality, cloud coverage, etc).

	Change detection level

Step 1: forest mask definition
	Forest areas in 2000 are identified, based on the CLC2000 map (European Environment Agency, 2000). Three classes are distinguished and analyzed separately: broadleaved, coniferous and mixed forests (classes 311, 312 and 313 in the CLC2000 legend respectively).
The MERIS FRS annual and seasonal mosaics are masked with these forest extents. 

	Change detection level

Step 2: segmentation
	The selected MERIS FRS multispectral seasonal and annual mosaics are segmented in homogeneous objects of pixels. A hierarchical segmentation is achieved, organized in 3 levels of objects associated with different sizes and degrees of homogeneity.

	Change detection level
Step 3: spectro-temporal characterization 
	Each created object is then characterized by a spectro-temporal signature. Reflectance values in selected spectral bands are averaged at the object level for each segmented seasonal mosaic.

	Change detection level

Step 4: statistical change detection
	The objects identified as forest in 2000  but no more associated with a forested cover in 2005 are identified through a statistical change detection algorithm (Bontemps et al. 2008). Each object is statistically compared to an unchanged reference (corresponding to the mean spectro-temporal behavior of the study area) and those that significantly deviate from this reference are identified as deforested areas.
The algorithm is run using two different change thresholds.


Table 3: Summary of the GlobCorine deforestation detection methodology
3. Product Specifications

3.1. GlobCorine deforestation indicator content

The GlobCorine deforestation product is available in a zip archive containing: 
· The GlobCorine deforestation indicator
The deforestation areas are presented according to a double level of certainty, this scale depending on the change threshold used in the algorithm (cf. 2.3). The product shows the areas identified as forest in 2000 (pixels coded with the values “1”, “2” and “3” in the product) and the areas that were detected as deforested in 2005 (pixels coded with the values “4” and “5” in the product), as detailed in Table 4. 

	NB_LAB
	LAB
	Color

	1
	Area of broadleaved forest in 2000
	

	2
	Area of coniferous forest in 2000
	

	3
	Area of mixed forest in 2000
	

	4
	Deforested area between 2000 and 2005 (higher level of certainty)
	

	5
	Deforested area between 2000 and 2005 (lower level of certainty)
	

	0
	Non forest areas in 2000
	


Table 4: GlobCorine deforestation nomenclature
The GlobCorine deforestation product is provided in a GeoTIFF format, as single-band and RGB files. 

The delivered products have the following nomenclature:

· GLOBCORINE_DEF_200412_200606.tif: product as a single-band file

· GLOBCORINE_DEF_200412_200606_Color.tif: product as a RGB file

The description of the single-band format is given below in Table 5. In the RGB format, the change indicator is presented in a coloured version, each band of the file standing for the R, G and B values of the color code. The specification of this color version is described in Table 6.

	Parameter
	Description
	Type
	Range

	Object ID
	The value corresponding to the number of class (not related to the legend)
	BYTE
	[0 5]

	Value
	The class value corresponding to the associated legend
	BYTE
	[1 255] 

	Count
	The number of pixels in the corresponding class 
	BYTE
	[0 109].


Table 5: Specifications of the GlobCorine deforestation product single-band file
	Parameter
	Description
	Type
	Range

	Object ID
	The value corresponding to the number of class (not related to the legend)
	BYTE
	[0 255].

	Value
	The class value corresponding to the associated legend
	BYTE
	[0 255]

	R
	The value corresponding to the Red color code
	BYTE
	[0 255]

	G
	The value corresponding to the Green color code
	BYTE
	[0 255]

	B
	The value corresponding to the Blue color code
	BYTE
	[0 255]


Table 6: Specifications of the GlobCorine deforestation product RGB file
· The GlobCorine deforestation indicator legend
The legend is presented in an Excel file named “GlobCorine_Deforestation_legend.xls”, described in Table 7. 
	Field
	Signification
	Value

	Value
	This field indicates the ID value for the considered class 
	[1 4]

	Label
	This field describes the thematic content for the considered class
	String

	Color Red
	This field indicates the Red color code
	[0 255]

	Color Green
	This field indicates the Green color code
	[0 255]

	Color Blue
	This field indicates the Blue color code
	[0 255]


Table 7: Description of the Excel file associated with the deforestation product
· A quicklook of the GlobCorine deforestation indicator
The quicklook is provided as a file named “Preview.jpg”.
4. Data Policy

The GlobCorine products are made available to the public by ESA. You may use the GlobCorine Products for educational and/or scientific purposes, without any fee on the condition that you credit “ESA and the ESA GlobCorine Project, led by UCL-Geomatics”, as the source of the GlobCorine products:
Copyright notices:

Source Data: © ESA / ESA GlobCorine Project, led by UCL-Geomatics.
Image: © ESA / ESA GlobCorine Project, led by UCL-Geomatics.
Should you write any scientific publication on the results of research activities that use GlobCorine products as input, you shall acknowledge ESA and the ESA GlobCorine Project led by UCL-Geomatics in the text of the publication and provide ESA with an electronic copy of the publication (due@esa.int).
If you wish to use the GlobCorine products in advertising or in any commercial promotion, you shall acknowledge ESA and the ESA GlobCorine Project, led by UCL-Geomatics and you must submit the layout to ESA for approval beforehand (due@esa.int).


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































© UCL-Geomatics 2009
                                This document is the property of the GLOBCORINE partnership, no part of it shall be reproduced or transmitted without the express prior written authorisation of UCL-Geomatics (Belgium). 
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