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Who are we?                         Why?
Funded by EC – Framework 5:

Question:
How have past changes in land cover 
affected Biodiversity ?
Why:
Legislative imperative to protect the 
environment. EEA is our key 
stakeholder
How:
• Manual interpretation of aerial photos 
• Pressure – State – Impact models 

Project coordinator: 
Dr. France Gerard (CEH Monks Wood)

Team of 8 partners:



Background
• Long term change (50 years)
• Aerial photography: time span, spatial 

detail, spectral detail of historic photos 
limited.

• Satellite images: limited time span, 
coarse spatial detail, rich spectral 
information.

• Manual interpretation to integrate and 
extract sufficient info to identify 
pressures



Background

IMPACT TABLES

WP4400

Ecological interpretation 
of land cover change:

Loss of high value habitats?
Threats on existing habitats?
Fragmentation of high value habitats?
Landscape structure?

BIODIVERSITY 
IMPACT

LAND COVER 
CHANGEPRESSURE 

WP4300

Link a specific pressure to an 
amount of land cover change:

Change in indicator of pressure?
Change in land cover?
Relationship?



Estimation of past land cover
changes in Europe

• Sample, based on Natura2000 sites

• Manual interpretation of historical aerial photos:
• Backdating CORINE Land Cover 1990 to 1950

• 75 windows (30 x 30 km), MMU 25 ha, 1:100K
• Photo-to-photo interpretation for 50s, 90s and 00s 

• 50 transects (15 x 2 km), 1:20K

• CORINE Land Cover  – level 3 (44 classes)



Sample of Natura 2000 Sites 

Focus on 4 Annex-I habitats in main bio-geographical regions: 
(i)   Freshwater habitats
(ii)  Natural and semi-natural grassland formations
(iii) Raised bogs and mires and fens
(iv) Forests

Also linear features

Stratification:
Biogeographical
Regions Map of 
Europe (BRME)



Key steps

Quality assessment
for  pilot sites

Transect interpretation:
Change matrices 
(1950,1990,2000)

Extrapolating the matrices to produce a
European land cover change product

Stratification strategy

Sampling sites across Europe:
75 windows, 50  transects

Location, acquisition, pre-processing
of aerial photography

Windows: 1950                                   
Transects: 1950, 1990, 2000               

Interpreters rules: 2 manuals
Windows: CORINE Land Cover backdating
Transects: photo to photo interpretation       

Workshop:
Training of interpreters

CORINE backdating: 
Change matrices 

(1950-1990)

Assessment of results by external experts



Acquisition of aerial photos 
Strategy: 
• Check as many sources as practically possible
• Transects: partner search and acquisition
• Windows: subcontract to CAR Ltd. and partner search
• Variability in availability across Europe

Scales:
• Transects: 50 cm res., scale 1:10K to 1:25K 
• Windows: 2 m res., scale 1:25K to 1:60K

Delivery:
• Hard copy of original print to orthorectified and mosaicked

digital format.
• 1950s: Black and white   - 1990 & 2000: Colour
• Variations in price
• Variations in number of photos per window/transect



Pre-processing of aerial photos 

Worst case scenario = all steps have to be performed

1. Scanning of hard copy

2. Introducing fiducial marks

3. Ortho-rectification using ‘Topomaps’, Landsat TM or 

orthorectified aerial photos (most recent time point) and

DEMs (if available at reasonable price)

4. Mosaicking



Photo quality 

Aerial photographs for the 
Syöte – Raatevaara Site, Finland

1999 1958



Challenges

Photo quality:
• Varies between countries, sites and years. 
• Timing of the campaign has an effect on the 

quality.

Orthorectifcation: 
• Suitable DEMs are not always cheap.

B&W photography: 
• Class discrimination e.g. grassland and arable 

difficult to differentiate.



Change detection methodology

1998

1986

1953



Corine back-dating to 1950

75 30 x 30 km windows



Backdating CORINE 1990

CLC90 & TM 90 CLC90 & AP 50



Backdating CORINE 1990

CLC50 & AP50 CLC50-90 changes



Challenges
Backdating from CORINE 1990:
• ‘Compare apples with pears’

• Landsat TM and air photos
• Issues associated with:

• No access to 1990 TM images
• National products have different projections
• Access to ancillary data used in 1990. 

• Errors in CORINE 1990
• CORINE Land Cover 2000 update is carrying 
out corrections but at the moment not yet 
finished



Orthorectification & TM/AP mismatch



CORINE land cover 1990 Simulated CLC 1950

Non-irrigated arable land

Discontinuous urban fabric
Industrial or commercial units

Airports

Broadleaved forest

Road and rail networks

Backdating - result

Area around Zaventem
airport, Brussels, 
Belgium

111 112 121 122 124 133 141 142 211 231 242 243 311 313 322 511 512 Sum
111 46 46
112 1508 24 23 8 16 22 1601
121 34 472 8 6 521
122 213 213
124 67 459 526
133 0
141 8 8
142 62 62
211 410 579 121 424 21 41 1530 14 146 65 9 3360
231 0
242 0
243 32 76 26 19 91 244
311 95 12 224 331
313 10 11 21
322 17 17
511 20 20
512 13 13

Sum: 46 2089 1219 384 883 21 8 103 1569 14 171 184 233 11 17 20 13 6983

CLC    90

C
LC

 5
0

Change matrix



Window 185 - Czech Republic

Window 210 - Belgium

Fluxes >   100ha

Fluxes > 1000ha 

Fluxes > 5000ha

231
Pasture

242
Ag’ Complex

243
Ag’ mosaic

211
Arable

112
Built

131
Minerals

132
Dumps

313
Mixed

324
Transition

312
Coniferous

322
Moors

112
Urban

121
Industrial

124
Airport

142
Sports

242
Ag’complex

231
Pasture

243
Ag’mosaic

211
Arable

311
Brd wood

313
Mxd wood

324
Scrub

4°25’30”E, 
50°47’00” N

12°45’55”E, 
50°03’29” N

Poelbos-Marais de Jette (90ha)

Valleigebied tussen Melsbroek.(1445ha)

Affluents brabançons de la Senne (708ha)

Zoniënwoud (2761ha)

Kinsendael-Verrewinkel (22ha)

Marianskolazenske hadce (1659ha)

1950 Change 1990

1950 Change 1990

Full window examples



Windows and transects



Photo to Photo Interpretation
15 x 2 km transects from the centre of Natura2000 sites

CORINE land cover 1990 
European Topic Centre on Terrestrial Environment (ETC-TE)

Sant Llorenç del Munt Natural Park (Barcelona, Spain)



Town

1950 1990

Semi natural shrub &
woodlands

Photo to 
photo 
interpretation



Photo to Photo 
Interpretation
Sant Llorenç del Munt

Changes in town
surroundings
(Terrassa, NE of Spain)

1956 1998



Results database - windows



Results database - example



Results database - example



Results database - transects





Results database - example



Finally, conclusions
• Project now at halfway point
• Generation land cover change information is 
nearing completion

• Process quality assured to cope with interpreter 
bias

• Web service established for project members to 
examine results and add comments

• Strategies for extrapolation to the European 
level are being tested

• Assess pressures on biodiversity 
• Point and linear features



1950 2000
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