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(3)  Commission Regulation (EC) No 1750/1999 of 23 July 1999
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1. Geographical use of statistical 
data

Methodological overview
Claude Vidal*, Javier Gallego**, Maxime Kayadjanian*** 
(*Eurostat/F1, **JRC, ***LANDSIS)

1.1. Data collection and retrieval units
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(4) NUTS: Nomenclature of Territorial Units for Statistics (Ref. ISBN 92-829-7275-0)
(5) IACS: Integrated Administration and Control System 
(6) LUCAS: Land Use-Cover Area Statistics
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Table 1. Collection and retrieval units examples

R
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ts

Collection units
Use

Zoning Geographical Geometrical

Administrative zoning
e.g. NUTS FSS Britain population

census
Political decision-

making

Ad-hoc zoning
e.g. drainage basins,

landscape units

Soil map
Decision-making aid

Countryside survey

No zoning
e.g. grids IACS

CORINE land cover
Statistics compilation

LUCAS 
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Different zoning and statistical consequences Figure 1.
O
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g
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al

 (
la

nd
 u

se
)

m
ap

 

a. analytical zoning b. regular zoning c. normative zoning

R
et

ri
ev

al
 U

ni
ts

Data 
diversity low high high

Unit size 
diversity high null medium

Relevance High for topic analysed Medium for all High with decision

Statistical 
quality Data homogeneity Unit size homogeneity

Systematic sampling
Correspondence with 

administrative data

artificial agricultural natural wetland

Land use code

(7)  REGIO database: User Guide - ISBN 92-828-8758-8



14 Towards agri-environmental indicators

���������������	
��������������������
�	�����������	��������������	��	
�(;���
����	�����	��������

���	
����	�����	����	������	!�������	������"
C;�8��������������������	����������#����
�����5�%���������
������������ +�4����
!��������������	�������������������	�������+�
����	����(����	
�����������������������	���
������5�����	���������	�	����
�����	�������������
����������������������������������	
����
7������8�����������������������	���	�
���������	�����������#
	���������)�����	���
�����������������������%��������	�����	
�
������������	�	���������	���������
����	����������������������	������
����	��
	
���������	��������	����������������
�����	���������������������
�	��	���	�����
	����	
�����	������������������������	��
�������������7������8�����

������	#	���	$	!����	������"	
�����������	
�'	��������	�����������
���	��������������������	��������	�����
���������	���������	���������	������������
�����	�����&�����	����	�������������������
��	������������
	���	�����������
��
	����	�����'	������	����������������
	�����	�����
��������������(��	����������
�	������	����C;�8��	�����������#C;�8 F�
����G%����������������	
����+,,6���������
�	��	������������������
�����	�����������	
�
�����	��������������������	���������	���
	��
�������7������8�����

C;�8�������G��	�����	����	����%������&�	��
����1�������������	���������
�����	�&�
	��
���(��	�������
��3����	������������#8�:(%��

C;�8�������	���������������
�������������
�����	����������������#C;�8�G%����	������
��������	��	
����������	
������������������	
�
����	�	��	
���������	���������������������
��
�������������	
���	�������	
�C;�8�G�
�������2	����������������������	
�������
�	��������������		��#��	������	
����������
�	�
����������������������������	
�
��
	����	�%�

�������� �����
�����	������
	��	���	����	��������
	
��	���	�������	���� ���	��������
	
!���
"

����������������3������������������
	��
�����������
	����	����������	����������
	��
����	�������	
�'������(��	����������
(��$��	�����������	�����	����������	��	��
��
����	����(��	����������C��	����
8����������������	
����'('������(��$�
������������	���
��������	�����������
���	������	��������������������	��	��������
������������������	
����C;�8�#���������
>�%��2	������������������
����	����	��	�
�������������������	��	�����C;�8���������
����&����
��	���	
�����	�������=	������(;�

8������������	���������
������������
��

��������������	���������F�����G���	���������
���������
	�����(��$��	���������	�����'('�
�������������	��	�����������������������
������������>���	����������������������
�����
	��������	�������



Geographical use of statistical data 15
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Table 3.
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Table 3. Corine land cover nomenclature

Level 1 Level 2 Level 3

1. Artificial
surfaces

1.1. Urban fabric 1.1.1. Continuous urban fabric 

1.1.2. Discontinuous urban fabric 

1.2. Industrial, commercial   
and transport units 

1.2.1. Industrial or commercial units 

1.2.2. Road and rail networks and associated land 

1.2.3. Port areas 

1.2.4. Airports 

1.3. Mine, dump and 
construction sites 

1.3.1. Mineral extraction sites 

1.3.2. Dump sites 

1.3.3. Construction sites 

1.4. Artificial, non-
agricultural vegetated
areas 

1.4.1. Green urban areas 

1.4.2. Sport and leisure facilities 

2. Agricultural
areas

2.1. Arable land 2.1.1. Non-irrigated arable land 

2.1.2. Permanently irrigated land 

2.1.3. Rice fields 

2.2. Permanent crops 2.2.1. Vineyards 

2.2.2. Fruit trees and berry plantations 

2.2.3. Olive groves 

2.3. Pastures 2.3.1. Pastures 

2.4. Heterogeneous
agricultural areas 

2.4.1. Annual crops associated with permanent crops 

2.4.2. Complex cultivation patterns 

2.4.3. Land principally occupied by agriculture with
           significant areas of natural vegetation 

2.4.4. Agro-forestry areas 

3. Forests and
semi-natural 
areas

3.1. Forests 3.1.1. Broad-leaved forest 

3.1.2. Coniferous forest 

3.1.3. Mixed forest 

3.2. Shrub and/or
herbaceous vegetation
associations 

3.2.1. Natural grassland 

3.2.2. Moors and heathland 

3.2.3. Sclerophyllous vegetation 

3.2.4. Transitional woodland scrub 

3.3. Open spaces with little
or no vegetation 

3.3.1. Beaches, dunes, sand plains 

3.3.2. Bare rock 

3.3.3. Sparsely vegetated areas 

3.3.4. Burnt areas 

3.3.5. Glaciers and perpetual snow 

4. Wetlands 4.1. Inland wetlands 4.1.1. Inland marshes 

4.1.2. Peat bogs 

4.2. Coastal wetlands 4.2.1. Salt marshes 

4.2.2. Salines 

4.2.3. Intertidal flats 

5. Water bodies 5.1. Continental waters 5.1.1. Water courses 

5.1.2. Water bodies 

5.2. Marine waters 5.2.1. Coastal lagoons 

5.2.2. Estuaries 

5.2.3. Sea and ocean 
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2. Dealing with the modifiable areal 
unit problem 

Spatial transformation methods for the analysis of geographic data

Daniel Rase (Eurostat/E4, GISCO)

2.1. Background
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(9) http://www.parisgeo.cnrs.fr/cg/hyperc/index.htm
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2.2. The limitations of the NUTS 
nomenclature
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* incl. DOM 

(10) Grasland C., Mathian H., Vincent J.M.: 2000, Multiscalar Analysis and map generalisation of discrete social 
phenomena: Statistical problems and political consequences, Statistical Journal of the United Nations ECE, 
17, IOS Press, 1-32.

(11) JRC: Joint Research Centre

Table 1. Area of the regions (km2)

NUTS 1 NUTS 1 NUTS 1 NUTS 2 NUTS 2 NUTS 2 NUTS 3 NUTS 3 NUTS 3

Ave Min Max Ave Min Max Ave Min Max

EU-15 41 676 161 410 934 15 406 31 154 312 2 974 12 98 911

BE 10 173 161 16 844 2 774 161 4 440 710 101 2 016

DK 43 094 43 094 43 094 43 094 43 094 43 094 2 873 97 6 173

DE 22 295 404 70 554 8 918 404 29 480 809 36 3 058

GR 32 906 3 808 56 457 10 125 2 307 18 811 2 581 356 5 461

ES 72 113 7 242 215 025 28 044 31 94 193 9 708 12 21 657

FR* 70 361 12 012 145 645 24 356 1 128 83 934 6 333 105 83 934

IE 70 273 70 273 70 273 35 137 33 276 36 997 8 784 922 14 283

IT 27 392 13 595 44 430 15 066 3 264 25 707 2 925 212 7 520

LU 2 586 2 586 2 586 2 586 2 586 2 586 2 586 2 586 2 586

NL 10 382 7 291 11 871 3 461 1 434 5 741 1 038 128 3 429

AT 27 953 23 554 34 384 9 318 415 19 173 2 396 415 4 615

PT 30 635 779 88 797 13 129 779 26 931 3 064 779 8 503

FI 152 265 1 526 304 529 50 755 1 526 128 294 15 226 1 526 93 003

SE 410 934 410 934 410 934 51 367 6 490 154 312 19 568 2 941 98 911

UK 20 318 1 584 78 132 6 590 320 39 777 1 833 35 14 295
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* incl. DOM 
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Population of the regions 1996 (1000) Table 2.

NUTS 1 NUTS 1 NUTS 1 NUTS 2 NUTS 2 NUTS 2 NUTS 3 NUTS 3 NUTS 3

Ave Min Max Ave Min Max Ave Min Max

EU-15 4 811 25 17 920 1 787 25 11 044 345 20 5 025

BE 3 386 949 5 890 923 242 1 633 236 39 949

DK 5 263 5 263 5 263 5 263 5 263 5 263 351 45 627

DE 5 120 679 17 920 2 048 507 5 291 186 36 2 166

GR 2 619 1 011 3 449 806 184 3 449 205 21 3 449

ES 5 671 1 610 10 867 2 205 129 7 244 763 60 5 025

FR* 6 669 1 644 11 044 2 308 160 11 044 600 73 2 563

IE 3 626 3 626 3 626 1 813 965 2 661 453 206 1 058

IT 5 218 1 603 8 942 2 870 119 8 942 557 92 3 778

LU 416 416  416 416 416 416 416 416 416

NL 3 883 1 631 7 253 1 294 277 3 339 388 54 1 311

AT 2 686 1 770 3 395  895 275 1 595 230 21 1 595

PT 3 309 242 9 428 1 418 242 3 538 331 47 1 834

FI 2 562 25 5 099 854 25 1 813 256 25 1 232

SE 8 845 8 845 8 845 1 106 391 1 755 481 58 1 744

UK 4 900 1 663 7 895 1 589 372 4 366 442 20 1 728
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Table 3. Area and population of the communes (1991)

codcoun min (area in 
hectares)

max (area in 
hectares)

ave (area in 
hectares)

min (total 
population)

max (total 
population)

ave (total 
population)

EU-15 0 1944678 3296 0 3010492 3704

BE 114 21375 5182 93 467518 16942

DK 40 56364 15614 111 464773 18647

DE 0 75531 2205 0 2164904 4962

GR 43 57717 2228 0 772072 1732

ES 10 175030 6271 0 3010492 4813

FR 4 1836000 1726 0 2152329 1584

IE 5 12333 2045 0 25843 1023

IT 10 149874 3720 31 2775250 7010

LU 528 11336 2192 183 75833 3260

NL 171 46571 5049 234 698917 22216

AT 11 46688 3594 50 1539848 3341

PT 5 46177 2184 47 79801 2344

FI 590 1517280 66216 129 497542 10933

UK 0 281041 2188 0 31609 4911

SE 883 1944678 144695 2924 679364 30437

(12) see also: Grasland C., March 2000, ‘Facing the MAUP: The example of variation of population at the Franc-
Belgian border’, The Hypercarte Project, Working Paper n°3:
http://www.parisgeo.cnrs.fr/cg/hyperc/wp3/wp3.htm
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2.3. The modifiable areal unit 
problem (MAUP) 
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Figure 1.



30 Towards agri-environmental indicators

����������������������	
����������
����	�������������������������������#
	��
���������������	����
�	��C;�8�������>�	�
C;�8�5���������	�C;�8�+%���������	���
�	��	����	
������	�����������&���	����
��	����	
����������	������������������������
�	��������	����������������	�������	���
����
��������������	
�����������
�	�������	
�
������������������������&����	���	�����
��

�������������

�������5����������������	��	
����������	
�
�	���������	
����7$;���

����������������+66�����������������
����������	�������1�����	
�+66�+66������
�������	�����������������	�����������
�����������������1��������1�����	
�+�+��������
���
��������#5��%��������������
�����
#�	�����%������)��������������
	����	��
����������	�������������	��	
����
�	�����	��	
��������

������������������������������	�����	����
�	�������������������	��	
�������	
����
�	�����	���������������	��������������

�������5�����	�����
�����	�����������	
�
�	�����	���������������	�������������	��
	
�����������	������	�����������������
������������������������������������������
�	�������	�������������������	
��	�����	��
����������	�������	������	������������	
����
�����	
����������������	���	���������	����
���������������	����@����������������������

����������������
	����	������	�����������
����	��������
�	��������	�����������	��	
�
����������������������	�������	���
�������������������	�����

�������5�����	���������	����������	��������
	����������������������������	�&�	
�56�56�
�1�����������������	����������	�
������	��	
�
���������������������	
��	�����	���������
#
���5��%�����������	����������	
����
��������	����	�����������	�	����������	
�
�����������#�1������������	���	����������%�
�����������
��������		��������

7	��	
����������������	����������	�����
������	������	����	����������������������
�����������������	������
����5���

�����������	
�����	�����������	������
����5���
����5�����������	���������1����#5G�����5D%��
@������	���	
���
	����	��	������	���	��	
�
����������������	������	���������������	
�
�������������������	������
	������������
������������������	��������	�������	
����
�������������������	���

!�����������������
	��	�������������������
�����	���������������=���	
������	���
���	�	�	���������������	���	
������������
	����������������	���	���8����������	���
������0���������	�����������	
����
��	������	������������������������������	�
	��
	��	���	��	����	
�����������������������
������	����	���������������������
�����

2.a)Information level 1 (100 individual position: maximum information)
Random sample of 100 points distributed on a grid with size 100x100

Figure 2 Variation of density according to territorial divisions
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2.b) Information level 2: regular aggregation 2.c) Information level 3: irregular aggregation
Projection of a regular grid size 20x20 on the Projection of French administrative divisions on
random sample of points  the random sample of points

2.d)Density derived from individual information
Based on the inverse of the area of Thiessen's polygons

2.e) Density derived from grid information 2.f) Density derived from administrative information
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2.4. Methods
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Key: A = nested aggregation; B = nested disaggregation; C = non-nested disaggregation; D = non-nested 
aggregation; E = area modelling (interpolation) based on-line but at all dated; F = area modelling (interpolation) 
based on polygon dated; G = centroid creation.

‘A’ represents small NUTS units aggregated towards larger NUTS units (for example to aggregate units of NUTS 
level 5 to build units of NUTS level 3). ‘B’ represents the opposite operation.

‘C’+’D’ illustrate the use of an intermediate unit to aggregate or disaggregate information and then to transfer it 
to another type of unit. This involves for example transferring NUTS level 3 data to drainage basins by using a 
transitional unit. 

‘E’ represents the creation of areas from points or lines. In ‘F’ the same operation is carried out starting with 
polygons. Finally, ‘G’ represents the shift from polygons to their centroids. 
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2.5. Conclusion
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Figure 3. A generic model of spatial transformations for use with Eurostat data
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Annex

TECHNIQUE (1) Simple areal weighting/weighted overlay

PROCESS Disaggregation (B, C + D) 

POTENTIAL APPLICATION Disaggregation of NUTS units to a grid 
Disaggregation of NUTS 3 units to NUTS 5 
Disaggregation of NUTS units to non-NUTS units e.g. 
catchment areas 

DESCRIPTION 
Areal weighting is probably the simplest and most widely used method for redistributing spatial data to new 
polygons. It is achieved by overlay of target zones and source zones and the subsequent determination of the 
area of intersection. This process assumes that the attribute of interest is distributed uniformly within all zones. 
It can be applied to either intensive (rate or proportion) or extensive (count or total) variables. 

PROS 
Easy to compute 
Data requirement is low 
Technique and algorithm is well developed and 
adopted in many commercial GIS packages. 

CONS 
The assumption of uniform density of the attribute 
(e.g. population) is a simplistic model. 
This approach does not do justice to the additional 
information that is available in GIS and capabilities 
offered by digital processing 

TECHNIQUE (2)0 Modified areal weighting using statistical/regression methods

PROCESS Disaggregation (B, C + D) 

POTENTIAL APPLICATION Disaggregation of NUTS 3 units to NUTS 5 
Transfer information from NUTS units to non-NUTS 
using ancillary information. 

DESCRIPTION 
Modified areal weighting builds on the principles of areal weighting, using ancillary information (and not area) 
in the form of a predictor in order to ‘inform’ the distribution. The precise method used depends on the nature 
of the predictor variable used and the way in which it is applied. In the case of the regression methodology, the 
predictor is provided by one or more covariates, which have a definable statistical relationship with the variable 
of interest. This relationship can be derived in a number of ways: by analysis of data at the coarser level of 
aggregation; from more detailed data within a representative subregion; or from more detailed data for a 
sample of zones. 

PROS 
Acknowledges the complex relationships that may 
exist between variables. Auxiliary information 
available for target zones is incorporated in a formal 
and statistically appropriate way. 

CONS 
Difficulty of finding suitable ancillary variables which 
are strongly related to the variable of interest.
Target zone figures are estimates and cannot be 
guaranteed to be accurate. 

TECHNIQUE (3) Modified Areal Weighting (control zones)

PROCESS Disaggregation (B, C + D) 

POTENTIAL APPLICATION Transfer information from NUTS units to non-NUTS 
using ancillary information. 

DESCRIPTION 
Areal weighting uses the known data for a zone (source zone) to construct estimates for another zone (target 
zone). When they do not nest hierarchically and are assumed not to be homogenous, a third set of zones, 
referred to as control zones, can be used to aid the interpolation. Control zones are zones that are believed to 
have constant densities, such as urbanised areas or agricultural regions. They can come from a variety of 
different sources, either as digitised land use maps, dasymetric maps derived from remote sensing data or the 
expert knowledge of an area from the analyst 

PROS 
Acknowledges that the within polygon density 
distribution is unlikely to be uniform. 
Allows user input of prior knowledge. 
Small amount of subjective information can lead to 
greatly improved accuracy. 

CONS 
Although goes some way to solving problem of non-
uniform density, it still relies on a simple Boolean 
model. 
Difficulties in finding appropriate ancillary data to use 
area control zones. 
May rely on classified remote sensing data, which may 
only be 85-95 % accurate with unknown error 
distribution. 
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Optimisation (Redistricting/Regionalisation) TECHNIQUE (4)

PROCESS Aggregation (A, C + D) 

POTENTIAL APPLICATION Aggregation of NUTS 5 units to new units. 

DESCRIPTION 
Criteria are set for the aggregation of existing units or regions, optimising one or more characteristics. The 
criteria can be based on heuristic rules, strict constraints or loose characteristics. The most common criteria are 
homogeneity, equality and compactness. 
To achieve homogeneity, units are merged into regions similar in terms of one or more attribute. To achieve 
equality, units have equal values of some attribute (often population) and compactness is a shape constraint. 
An Arc/Info based Zone DEsign System (ZDES) based on these principles has been developed by Openshaw. 
Another system called SAGE (Spatial Analysis in a GIS Environment) was also developed in the Sheffield Centre 
for Geographic Information and Spatial Analysis. It is freely available on the Web. 

PROS 
Fast processing time. 
Creates new units better suited to the analysis, 
especially if the data in question are small counts. 

CONS 
Locally optimal solution may not be the best globally. 
Can be sensitive to the initial allocation of polygons to 
regions, different initial allocations producing 
different results.
Shape constraint is difficult to define, sometimes 
resulting in strange linear areas. 
Number of posible solutions is very large. 
User input is required to assess whether the solution 
is suitable. 

Simulated annealing/combinatorial optimisation TECHNIQUE (5)

PROCESS Aggregation (A, C + D) 

POTENTIAL APPLICATION Aggregation of NUTS 5 units to new units. 

DESCRIPTION 
The procedure of simulated annealing is based on the physical process of annealing. When a metal or crystal 
in a liquid form is cooled slowly, and the system allowed reaching thermal equilibrium after each temperature 
drop, the atoms are able to lose energy at a rate slow enough so that an ordered lattice is formed. If the system 
is cooled too quickly thermal equilibrium is not reached and the atoms lock in an irregular structure. 
Simulated annealing differs from regionalisation in that the process cannot get stuck in local optima and so 
strange shapes are avoided. 

PROS 
Used random elements to overcome the dependence 
to initial conditions.
Does not become trapped in local optima. 
Can solve optimisation problems that are otherwise 
hard to solve. 

CONS 
Long time processing 
Does not produce a singleoptimum solution. 
Reiterations will produce different solutions. 

Bayesian Map Smoothing TECHNIQUE (6)

PROCESS F 

POTENTIAL APPLICATION Mapping of rare event data (e.g. mortality rates, 
ethnic minority populations) 

DESCRIPTION 
Rare event data is often highly unstable, due to the marked effect of relatively small changes in the numerator, 
and differences in the denominator from one area to another. When such data is mapped at the small area level 
(e.g. NUTS 5), they thus often show complex patterns of variations that may, in part, be artefacts of the data. 
With population based data, the most unstable estimates often tend to occur in more sparsely populated 
regions (e.g. rural areas) which are also defined by larger map units. These tend to dominate the map, and draw 
the reader' s eye to the very areas for which the data is least reliable. 
Bayesian 'map smoothing' techniques provide means of reducing these effects, by adjusting the estimates in 
each area to take account of the reliability of the estimate. In areas with a small denominator, the estimate is 
adjusted towards the mean; in areas with a larger denominator, the rate is left largely unadjusted. The overall 
effect of this method is to reduce the range of variation in the data, and produce a smoother map. 

PROS 
Provides best estimates of actual rates for rare event 
data
Reduces effects of artefacts in data 
Tends to remove much random variation in small area 
data and produce simpler, more easily interpretable 
maps. 

CONS 
Not available as part of proprietary GIS or most 
statistical packages 
Computationally complex 
Not yet widely used, other than for research 
applications 
Resulting map may be difficult to explain to non-
specialist. 
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TECHNIQUE (7) Polygon filtering

PROCESS F 

POTENTIAL APPLICATION Create a statistical surface (e.g. percentage elderly 
population) from NUTS 5 units 

DESCRIPTION 
Polygon filtering is an adaptive filtering process based on the simple concept of low pass filtering and is applied 
to intensive (ratio or rate) variables. 
The value of the filtered area is normally calculated by a weighted mean of its preceding value and the values 
of all its neighbours. The neighbourhood definition of an area can be set in different ways, for example 
topological neighbours (of first, second or higher order), polygons within a certain distance or only adjacent 
polygons having a traffic link. 

PROS 
May reveal underlying continuous phenomena or 
processes hidden by representation of administrative 
units.
The cartographic influence of extreme values in areas 
with low population or small area is smoothed out. 
Only a few iterations are required to achieve the 
result. 

CONS 
Assumed spatial autocorrelation. 
Results may need further classification, as the large 
number of different values will create a 'noisy' map. 

TECHNIQUE (8) Pycnophylactic (mass-preserving) interpolation

PROCESS F 

POTENTIAL APPLICATION Create a surface of GDP from NUTS 3 data 

DESCRIPTION 
Data available in zones is smoothed by an iterative algorithm that takes into account the data values of the 
neighbouring zones, whilst preserving the count number inside each zone. 
A high-resolution lattice or grid is laid on top of the study area. Each grid cell falling into a particular 
administrative unit is initially assigned the same proportion of the total district population. Then a moving filter 
operates on the grid, which replaces each grid value with a weighted average of its neighbouring values. After 
each iteration, the pycnophylactic constraint is enforced by adjusting the new population total to match the 
initial total. 
Since the filter will operate across district boundaries, the cell values will be modified from district boundaries 
inwards. The process is complete when any further adjustment would be smaller than a specified tolerance level 
and the area is very smooth. 

PROS 
Raster form can be incorporated into a GIS model 
Within zone distribution is revealed 
Useful if no ancillary information is available 
Can be applied to total population or any other count 
at zone level.
Can be used to model change over time and show up 
patterns 

CONS 
Simplistic model 
Population in the source zone is assumed to be 
relatively evenly distributed. 
Steep gradients (e.g. between rural regions and 
urbanised areas) are not handled well because of the 
enforcement of maximal smoothness 
May be over smoothed 
Computationally intensive 

TECHNIQUE (9) Focal functions

PROCESS (E, G + E) 

POTENTIAL APPLICATION Create a population density 'surface' from NUTS 5 
data, expressed as centroids of NUTS 5 areas 

DESCRIPTION 
Focal functions comprise a suite of methods for computing values at new (unsampled) location based on the 
values of surrounding or neighbouring (but not necessarily adjacent) points. Values from the contributory points 
may be analysed in various ways, to provide different measures, using different focal functions. 
Examples include: 
— Focal gravitation computes the inverse-square distance-weighted average of all values within the 

neighbourhood 
— Focal maximum compute the maximum value of the contributory points within the neighbourhood 
The neighbourhoods used to compute these focal functions may be defined in various ways, for example: 
— In terms of distances (by defining a circular window of fixed radius around each location) 
— In terms of number of points, of intervisibility or 'cost of distances' like travel time 
Focal functions are applied to an entire map by visiting each new location in turn, and computing the values 
according to the specific function. 

PROS 
Focal functions are provided in many proprietary GIS. 
Highly flexible — users can define the function and 
neighbourhood according to need 
Different functions may be used in sequence to 
investigate different aspects of the data
Computationally efficient 

CONS 
Quality of the resulting map is dependent on the 
spacing and distribution of sample points 
Results depend upon the choice of function and the 
way in which the neighbourhood is defined 
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Weighted centroid smoothing TECHNIQUE (10)

PROCESS (G + E) 

POTENTIAL APPLICATION Create a population density 'area' from NUTS 5 units 
and their centre of gravity points 

DESCRIPTION 
The count data of each zone is distributed from the population-weighted centroid (gravity point) into cells of a 
fine resolution raster grid according to a basic distance decay model. It can be viewed as an adaptative kernel 
estimation technique.
A moving window (kernel) visits each centroid in turn, analysing the local centroid density to determine the size 
of the kernel. The count associated with the centroid is then distributed to the cells falling within the kernel, 
according to weightings derived from a distance decay function. The result is a matrix of cells containing 
population estimates, preserving the total population as represented by the centroid data. It is designed to 
preserve the population of each settlement and the unpopulated regions. 

PROS 
Preserves population of each settlement and the 
unpopulated regions
Within zone distribution is revealed 
Good approximation of residential geography at 
national level 
Can be applied to total population or any other data 
at the centroid location.
Can be used to model change over time and show up 
patterns 
Overcomes the problems of changing administrative 
units.

CONS 
Accuracy of the centroid placement and their 
weighting is hard to achieve; method works best if the 
centroid location is a good indictor of the centre of 
mass. 
Distance decay function used may have an influence 
on the results and perhaps different models of 
urbanisation will give different results 
Poor at urban centres because small zones may be 
sub-pixel sized. 
The estimated area is not independent of the choice 
of the cell size 

Spline interpolation TECHNIQUE (11)

PROCESS (E, G + E) 

POTENTIAL APPLICATION Mapping of climate or air pollution data from point 
measurements (monitoring stations) 

DESCRIPTION 
Splines have been referred to as mathematical equivalents of the flexible ruler. They provide a means of 
building locally fitted polynomials to give a continuous area through a set of spatially distributed points. Local 
surfaces are joined at 'knots' or 'break points'. The method may be applied either as an exact interpolator (i.e. 
which forces the surface through the data points) or for smoothing. The degree of smoothing can be controlled 
by the user.
Different spline functions can used. The Laplacian spline method is one of the most widely used and best-
developed, and permits smoothing of the data depending on the purpose of the analysis and error minimising 
criteria defined by the user. 

PROS 
Simple methods are available in proprietary GIS. 
Allows locally-optimised surfaces to be built into a 
continuous surface 
Retains local detail in the surface (unlike trend surface 
analysis)
Provides error estimates for the data points 
Less affected by clustering and distribution of data 
points than some methods 
Surfaces can be adjusted locally without altering 
surface elsewhere

CONS 
More sophisticated spline techniques not readily 
available in proprietary GIS 
Computationally impracticable with large datasets 
May be sensitive to method chosen to interleave local 
surfaces
May produces local anomalies (e.g. at points of 
interleaving)
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TECHNIQUE (12) Trend surface analysis

PROCESS (E, G + E) 

POTENTIAL APPLICATION Mapping of climate or air pollution from point 
measurements (monitoring sites) 

DESCRIPTION 
Trend Surface Analysis is an extension of regression analysis to three dimensions, in which the two independent 
variables are spatial coordinates. 
It is a global interpolator, which fits a smoothed, mathematically defined area through the Z values. Commonly, 
relatively low order surfaces, such as linear, quadratic or cubic surfaces are fitted, using least squares regression 
techniques. Higher order surfaces can be applied, but these become difficult to interpret. Error estimates are 
provided at the data locations, and the r2 value provides a measure of the goodness of fit of the surface. The 
statistical significance of the fitted surface can be tested by the F test. Differences in fit between different 
surfaces (e.g. between linear and quadratic surfaces) may also be tested using the F test 

PROS 
Available in many GIS and statistical packages 
Well-established and widely used techniques 
Computationally simple 
Provides error estimates and goodness of fit statistics 
for the fitted surface 
Useful for defining outliers 

CONS 
May produce over-smoothed surfaces, especially in 
areas of complex geography 
Only works well with datasets which show clear spatial 
trends 
May suffer from severe edge effect at the limits of the 
data coverage 
Complex surfaces may be difficult to interpret and 
may be sensitive to extreme data values 
Assumes a random distribution of residuals around 
the trend — a condition which is often not satisfied 
May be sensitive to the spatial distribution of sample 
points 
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3. Comparison of CORINE land 
cover data with IACS data in 
Belgium and Italy and with land 
use in Slovenia

Eric Willems*, Jacques Delincé***, Amandine de le Court**, Paul Campling**, 
Bruno Buffaria* (*DG AGRI, **DG AGRI/GIS, *** Eurostat/F2)

3.1. Introduction
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3.2. Building Land Cover Diversity 
Index: Data Issue
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(14) See Table 1 for the list of land use classes
(15) In IACS 1997 and 1998 are also available. This would allow us to carry out a temporal analysis, however this 

analysis is not presented in this article.

Map 1. Share of land covered by IACS

(16) Agricultural regions of Belgium: land use MARS project 1992. This map is part of the agricultural inventory of 
Belgium by remote sensing. This project is financed by the Belgian Science Policy Office (in the frame of the 
national research programme in remote sensing TELSAT of SSTC), the Belgian Ministry of Agriculture and the 
C.E.C. Image classification: Laboratory of Remote Sensing and Forest Management — University of Gent. 
Spatio-cartography: Laboratory SURFACES — University of Liège. 

Map 2. Belgium CORINE land cover
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Agricultural regions of Belgium — land use Map 3.
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Table 1. IACS classes

IACS class groups name IACS class groups name
1 groupe 1 Silage maize 32 groupe 7 Graminae
2 groupe 1 Maize 33 groupe 6 Leguminious plant
3 groupe 2 Winter wheat 34 groupe 7 Mixture of graminae & leguminous
4 groupe 3 Spring wheat 35 groupe 7 Other coverage
5 groupe 2 Winter barley 36 groupe 7 Other coverage with min 20% certified seeds
6 groupe 3 Spring barley 37 groupe 4 Non food winter rapeseed
7 groupe 2 Winter rye 38 groupe 4 Non food spring rapeseed
8 groupe 3 Spring rye 39 groupe 5 Non food lineseed
9 groupe 3 Oats 40 groupe 8 Other annual non food crop
10 groupe 3 Triticale 41 groupe 8 Other pluriannual non food crop
11 groupe 3 Epautre 42 groupe 9 Afforestation
12 groupe 3 Buckwheat 43 groupe 10 Environmental set aside
13 groupe 3 Sorgho, millet, alpiste 44 groupe 8 Potatoes
14 groupe 3 Other cereals 45 groupe 8 Sugarbeet
15 groupe 4 Winter rapeseed 46 groupe 5 Fiber flax
16 groupe 4 Spring rapeseed 47 groupe 5 Hemp
17 groupe 4 Sunflower 48 groupe 6 Peas (not harvested dry)
18 groupe 4 Soy bean 49 groupe 6 Beans (not harvested dry)
19 groupe 5 Lineseeds 50 groupe 6 French bean
20 groupe 6 Peas (harvested dry) 51 groupe 6 Market garden
21 groupe 6 Beans (harvested dry) 52 groupe 6 Non edible horticultural crop
22 groupe 6 Sweet lupins 53 groupe 11 Fruits
23 groupe 7 Permanent grassland 54 groupe 8 Endive
24 groupe 7 Temporary grassland 55 groupe 12 Other crops
25 groupe 8 Fodder beets 56 groupe 12 Tobacco
26 groupe 8 Clover 57 groupe 12 Hops
27 groupe 8 Lucerne 58 groupe 12 Indetermined
28 groupe 8 Fodder rape 59 groupe 13 Broad-leaved trees
29 groupe 8 Fodder carrot 60 groupe 13 Coniferous trees
30 groupe 8 Other fodder crops 61 groupe 14 Water
31 groupe 10 Green cover 62 groupe 15 Buildings

(17) See also ‘Landscape and land cover diversity index’ in From land cover to landscape diversity index in the 
European Union DG AGRI-Eurostat-JRC Ispra-EEA Report

Map 4. IACS diversity index
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(18) Preferred choice has been given to mediane, instead of averagefor statistical reasons. The distribution of 
groups percentages is not gaussian, and thus median is a more robust estimator. In order to have a finer 
picture, mediane was intrapolated.
The median of a set of measurements is the middle value when the measurements are arranged from 
smallest to largest. From this median definition, we derived the notion of intrapolated median. The 
intrapolated median is calculated as: (median-1) + (50 %- (cumulative frequencies in % at median –1 level)/
(cumulative frequencies in % at median level — cumulative frequencies in % at median — 1 level)). This 
illustrates better the diversity of a region. For example, a median of 6 may refer to two different situations 
and can cover 19 to 51 % of the population as well as 41 to 70 %, which is quite different. The intrapolated 
medians for the same distributions would be for the first 6.97 and 6.30 for the second.

Median of IACS classes in NUTS 3 regions Map 5.
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Map 6. Regional average Shannon
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3.3. Building Land Cover Diversity 
Index: Classes Issue
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Table 2. CORINE land cover nomenclature

Level 1 Level 2 Level 3

1. Artificial 1.1. Urban fabric 1.1.1. Continuous urban fabric
surfaces 1.1.2. Discontinuous urban fabric

1.2. Industrial, commercial 1.2.1. Industrial or commercial units
and transport units 1.2.2. Road and rail networks and associated land

1.2.3. Port areas
1.2.4. Airports

1.3. Mine, dump and 1.3.1. Mineral extraction sites
construction sites 1.3.2. Dump sites

1.3.3. Construction sites
1.4. Artificial non-agricultural 1.4.1. Green urban areas

vegetated areas 1.4.2. Sport and leisures facilities

2. Agricultural 2.1. Arable land 2.1.1. Non-irrigated arable land
areas 2.1.2. Permanently irrigated land

2.1.3. Rice fields
2.2. Permanent crops 2.2.1. Vineyards

2.2.2. Fruit trees and berry plantations
2.2.3. Olive groves

2.3. Pastures 2.3.1. Pastures
2.4. Heterogeneous 2.4.1. Annual crops associated with permanent crops

agricultural areas 2.4.2. Complex cultivation patterns
2.4.3. Land principally occupied by agriculture, with

significant areas of natural vegetation
2.4.4. Agro-forestry areas

3. Forests and 3.1. Forests 3.1.1. Broad-leaved forest
semi-natural 3.1.2. Coniferous forest
areas 3.1.3. Mixed forest

3.2. Shrub and/or 3.2.1. Natural grassland
herbaceous vegetation 3.2.2. Moors and heathland
associations 3.2.3. Sclerophyllous vegetation

3.2.4. Transitional woodland shrub
3.3. Open spaces with 3.3.1. Beaches, dunes and sand plains

little or no vegetation 3.3.2. Bare rock
3.3.3. Sparsely vegetated areas
3.3.4. Burnt areas
3.3.5. Glaciers and perpetual snow

4. Wetlands 4.1. Inland wetlands 4.1.1. Inland marshes
4.1.2. Peatbogs

4.2. Coastal wetlands 4.2.1. Salt marshes
4.2.2. Salines
4.2.3. Intertidal flats

5. Water bodies 5.1. Inland waters 5.1.1. Water courses
5.1.2. Water bodies

5.2. Marine waters 5.2.1. Coastal lagoons
5.2.2. Estuaries
5.2.3. Sea and oceans
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Perugia province Map 8.

CORINE breakdown at level 1 Table 3.

% of total area (km²)

Artificial surfaces
Agriculture
Forest and semi-natural areas
Wetlands
Water bodies

2.9
51.6
43.3
0.1
2.0

181
3269
2745

6
128



48 Towards agri-environmental indicators

303030 	
��������������������	�!�����
����� 

#�#�#��� �(%���	)�	�����������	��	����
7���,���	������	�������	
�' :�C(�H'�
$������������������������$'8��	���)

N �������)�' :�C(�H'�������������������
��������������$'8�������#+FG+�I�&�5%

N ������)�' :�C(�H'��������������������	�
��������������$'8�������#+-+-�&�5%

N ��������)��$'8��������	��������������
' :�C(�H'�������������������#>G-�&�5%

$������������������	��>�5�����' :�C(�H'�
������������	�����#>5I,�&�5%�������	���	�����

����$'8������#+-+6�&�5%������7���,�
������������	�������	
�����	�������������
���������������	��������' :�C(�H'�
�������������������	���������������$'8�
���������������������
	�����������������	
�
������������������������������������
' :�C(�H'��������������������������������
�$'8����������������������������������$'8�
�������	��������������' :�C(�H'�
����������������������������	�����	������	�
������������������������C	���!����������
���8	���(������������
	����������	����	��
����' :�C(�H'	0�����	���	������������	�������

Table 4. CORINE land cover agricultural areas nomenclature and % of total area

Level 1 Level 2 Level 3 % of total

2. Agricultural
   areas

2.1.

2.2.

2.3.
2.4.

Arable land

Permanent crops

Pastures
Heterogeneous
agricultural areas

2.1.1.
2.1.2.
2.1.3.
2.2.1.
2.2.2.
2.2.3.
2.3.1.
2.4.1.

2.4.2.
2.4.3.

2.4.4.

Non-irrigated arable land
Permanently irrigated land
Rice fields
Vineyards
Fruit trees and berry plantations
Olive groves
Pastures
Annual crops associated with 
permanent crops
Complex cultivation patterns
Land principally occupied by 
agriculture, with significant areas of 
natural vegetation
Agro-forestry areas

30.9
0.0
0.0
0.6
0.0
3.6
2.5
0.3
7.0
6.6
0.0

Map 9. Agricultural areas in IACS and CORINE
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Map 11. Permanent crops areas in IACS and CORINE

Map 12. Pastures areas in IACS and CORINE
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Map 14. Complex cultivation patterns areas in IACS and CORINE

Table 5. Breakdown of IACS classes in total Perugia and in CORINE complex cultivation patterns

IACS classes TOTAL CORINE 2.4.2

Cereals (excl. maize & durum wheat)
Sunflower
Fodder crop
Pastures
Afforestation
Maize
Set-aside food
Durum wheat
Specialised orchards

Others

30.1
14.2
13.7
11.2
6.8
5.2
4.1
2.9
2.5

9.3

33.6
18.0
11.9
3.3
4.4
3.7
5.3
2.9
5.3

11.5
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(*) same classification in CORINE and IACS

Land principally occupied by agriculture with significant areas of natural vegetation in IACS and CORINE Map 15.

Share of IACS overlaying CORINE Table 6.

CORINE 
code

CORINE label % of IACS 
covering CORINE

% of intersection 
(*)

2
2.1
2.2
2.3
2.4
2.4.2
2.4.3

Agricultural areas
Arable land
Permanent crops
Pastures
Heteregenous ag. areas
Complex cult. patterns
Land princ. occupied by agric.

44 %
53 %
18 %
36 %
34 %
36 %
33 %

44 %
48 %
2.2 %
12 %

mainly arable
mainly arable
mainly arable
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3.4. Land Cover Diversity:
The Structure Issue
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Map 16. CORINE land cover — Slovenia

(19)  See article ‘Methodology’ for explanation.

Graph 3. Breakdown of the differences in regional 'level 4' area
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DIFFERENCE in Land classes in ha (Land use — CORINE) Table 6.

Average SD in % of the average 
LANDUSE class

Arable land
Permanent crops
Permanent grassland
Inland waters
Wooded areas
Other uses

Total

1 970
563

7 075
-80

-2 362
-7 157

9

1 316
521

6 300
162

4 338
4 539

56 %
63 %
75 %

-266 %
-12 %

-286 %
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Graph 4. Breakdown of the main CORINE land cover classes
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Graph 5. Breakdown of the main land use classes
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(20) The IACS database contains information of different years and would thus also allow carrying out temporal 
analyses.
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4. Land cover in the context of the 
Natura 2000 network

Els De Roeck*, Danny Vandenbroucke*, Angelo Salsi**, Steve Peedell*** 
(*K.U.Leuven/Ground for GIS, **DG ENV — LIFE Unit, ***JRC)

4.1. General background of the 
Natura 2000 programme
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4.2. Use of the NATURA2000 geo-
layer within a GIS environment
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(21) Council Directive 79/40/EEC of 2 April 1979 O.J. L 103 of 25/4/79.
(22) Council Directive 92/43/EEC of 21 May 1992 O.J. L 206 of 22/7/92.



Land cover in the context of the Natura 2000 network 61

70&0/0 ����������9�������*�������
������ &'''���������������� �:�

������
����������������	

�������������������
����������������������
	��	�����	
����
C�����5666����	�&���	��������������
������	
���������������������������	����
��	�������#��	�������%����������������
��&�������������	�����������	�������������
�������	���������������	������������������
��	�	����	������������
	��C�����5666������
�����������������������������	���������
�������	���	
����������������������������	
�
��������������	
�����	
����������� #5>%�����
�����������������������������������	
����
�	���	��	�����3�����)����������
�	�������������������H��(3��������	=����
������	�������	����	���	���	3
��������
��	=����

2�������	���������
�����	�����	�������3��������������������
	
��	���������������	���
����������	
�(;�
�������	�������	����������	���'���������
0<�(����	���������������������	�������
+566�
	������	��������� 
�������G6�	�I6�Q�
������������	�������������������	�������
�	�������	����	��������	�����	�����	����
���������������������	����1����	���������
�����������	
����(��	������������������
������������	����8	������������	
�����
��������
	��������������	�����������
�����
�������	��

4���������	��04�������	��5����

�	������������	����H��(3C���� #5F%���	=����
���&�����&����������������
����	��	
��������
	
�������#�%����	�����#���������������������
������������������	�	���%������	
����
�	�	����	
�������#�%�� ���������������
������������	������&���������������
��������	��	
�����������������	���(��	����
���	�������������������H��(3C�����
��	=�������������������
	���	�������

�������������������B��	��	
������������	��
�����������������	�����	����
����	������
	�������	��	�����������<�8���������	��

1�������	������	�	��
�������	��5����
����	����������0<�(����	����������1������
	���	��������	����	��������������	�	����
��	=����������	���	����	����'	������	��

��������	������ #5G%���������������������
���	�����������E�	
�����������E�������
	�����������������	�������	��������&�����
�������B��	��	
����������

�����������
��	�	������	=�������������������	���	��	�
	���	���	���C�����5666����������	����

����
�������������������������������	
����������
������������������	
������	����������	��
�����������1����	����������	�������0<�
(����	�����	������
�������������	����
�����������������������C�����5666�������
���������	�#��%��������	�	����������
7������8����	��������

70&0&0 !���%�� ��������� ������
$���������	
���=	�����	������
	��
������������	�������	���	�����������
���������	����������	
���C�����5666�����
���A	��������������	
���H��(���	=���������
������	���������������������������C�����
5666��������A	����H��(���	=��������������
����	���	����������������	���������&�
	

�����������	�����������������������
��
	����	����	������	������������
����������	
�����	���������������	�������
������������	
���
	����	����	�����������
��	=�����������	�����	����������
����	�������������������	
�&������	������
	��	������������������	����������
1����	��������������	�������������
��
	����	���	��������������������B��	��
	
���������	���	���
	����������#�������%�
�	����������������
������������	�������	���
������������������	
����	������������	��
��������������1����	��

 
����������	���	����	�	����&�	�����
�	���	��	
�C�����5666����������H��(�
��	=�����$����	�������&��	������
	����	��
�	���������	����	�������������	�
	�������
���	���������=����������	�����	�������
������������
��������������������	�����������
��������	��	
����������&�	

���������������
	��		&���)

N ��������������������������	��������
�	���	��	
��������������K

N ������#��=	�%��	����������	������������
	
�������K

N �	���	����������������������	�������K
N ����������������	������������	�������������
���������	�����	�K

N �	��������������	����	��������������
��������	������������K

N �����������	��������������������������
������K

N �	�������	���	��	
�����������������������
���������
	���	�������
������K

N ���

�	�������������������������1����	�������
�	����������������	
�����������������������
 ���	
������=	����	������	�	����	������

(23) The User Needs Assessment was carried out by the Joint Research Centre.
(24) Regulation (EC) 1655/2000 Official Journal (O.J. L 192 of 28/7/2000).
(25) Typical examples are the Structural Funds, Cohesion Fund, etc.
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Example 1: nature conservation and 
agriculture in a wetland
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Figure 1. Extract from the topographic map of Sardegna and the sites of Monte Russu and Is Arenas
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ITB000006
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Example 2: nature conservation and 
tourism in a National ParK 
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The wetland case and land cover data from CORINE Figure 2.
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Commune A

Farmers’ intervention
Land cover (main classes)

DISCONTINUOUS URBAN FABRIC

NON−IRRIGATED ARABLE LAND

PERMANENTLY IRRIGATED LAND

COMPLEX CULTIVATION PATTERNS

LAND PRINCIPALLY OCCUPIED BY
AGRICULTURE, WITH SIGNIFICANT
AREAS OF NATURAL VEGETATION

SHRUB AND HERBACEOUS VEGETATION
ASSOCIATIONS

TRANSITIONAL WOODLAND−SHRUB

BEACHES, DUNES, AND SAND PLAINS

SPARSELY VEGETATED AREAS

PEATBOGS

SALT−MARSHES

SALINES

WATER COURSES

WATER BODIES

COASTAL LAGOONS

ESTUARIES

 UNCLASSIFIED LAND SURFACES

source: EUROSTAT−GISCO and DG ENV 0 1 3 km
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Example 3: nature conservation and 
economical development, the case of 
the A20 (Germany)
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Figure 3., 4. and 5. Extracts from the GISCO database: altitude, slope and land cover
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DISCONTINUOUS URBAN FABRIC

 ROAD AND RAILNETWORKS AND ASS. LAND

NON−IRRIGATED ARABLE LAND

PERMANENTLY IRRIGATED LAND

VINEYARDS

FRUIT TREES AND BERRY PLANTATIONS

OLIVE GROVES

PASTURES

ANNUAL CROPS ASSOCIATED WITH PERMANENT CROPS

COMPLEX CULTIVATION PATTERNS

LAND PRINCIPALLY OCCUPIED BY
AGRICULTURE, WITH SIGNIFICANT
AREAS OF NATURAL VEGETATION

AGRO−FORESTRY AREAS

BROAD−LEAVED FOREST

CONIFEROUS FOREST

MIXED FOREST

SHRUB AND HERBACEOUS VEG.

MOORS AND HEATHLAND

SCLEROPHYLLOUS VEGETATION

TRANSITIONAL WOODLAND−SHRUB

SPARSELY VEGETATED AREAS

WATER COURSES

WATER BODIES

 UNCLASSIFIED LAND SURFACES

(26) POI or Point of Interest
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Map of the A20 in Mecklenburg Vorpommern Figures 6.
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Overview Peenetal site
DE0000512 Peenetal vom Kummerower
See bis Schadefahre

Planned Trans European Road links

Alternatives to cross the Peene valley

Solution preferred by DG ENV
0 2.5 10 km

Land cover (main classes)
DISCONTINUOUS URBAN FABRIC

INDUSTRIAL OR COMMERCIAL UNTS

 ROAD AND RAILNETWORKS AND ASSOCIATED LAND

SPORT AND LEISURE FACILITIES

NON−IRRIGATED ARABLE LAND

FRUIT TREES AND BERRY PLANTATIONS

PASTURES

LAND PRINCIPALLY OCCUPIED BY AGRICULTURE,
WITH SIGNIFICANT AREAS OF NATURAL VEG.

AGRO−FORESTRY AREAS

BROAD−LEAVED FOREST

CONIFEROUS FOREST

MIXED FOREST

SHRUB AND/OR HERBACEOUS VEG.

SCLEROPHYLLOUS VEGETATION

TRANSITIONAL WOODLAND−SHRUB

INLAND MARSHES

PEATBOGS

SALT−MARSHES

SALINES

INTERTIDAL FLATS

WATER COURSES

WATER BODIES
source: EUROSTAT−GISCO and DG ENV
(C) MEGRIN for the administrative boundaries
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Figures 7. Map of the A20 in Mecklenburg Vorpommern
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source: EUROSTAT−GISCO and DG ENV
(C) MEGRIN for the administrative boundaries

(27) Commission Opinion of 18 December 1995 O.J. L 006 of 9/1/96.
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(28) At the time the article was written, Greece submitted a series of new datasets with updated and more 
accurate data collected within the framework of the ‘mapping habitat type’ project. Therefore, the results of 
the analysis carried out in the following paragraphs have to be treated with caution.

(29) The images used for the Greek CORINE Land Cover inventory date from 1987, whereas the Natura 2000 
database was established in the late nineties. This discrepancy in time period could possibly partially 
influence the figures presented in this document. No absolute measures of the degree of influence are 
available at the time of writing.
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(1) The total area under SCI and under SPA does not entirely correspond to the officially reported respective 
areas. This is partially due to the above described discrepancy between preliminary spatial and descriptive 
databases, and partially to thedifference that usually appears between officially reported area of a feature and 
the area that s calculated in a GIS.
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Repartition of the Greek national territory, the area under sites of community importance
 and of the special protection areas over the major CORINE land cover types Table 1.

Major CLC type National total (*) Sites of Community 
Importance (**)

Special Protection 
Areas (**)

Area (ha)  % Area (ha)  % Area (ha)  %

Artificial surfaces 16 7615 1,4 6 487 0,3 1 624 0,3

Agricultural areas 4 642 629 39,2 285 725 11,0 67 401 12,1

Forests and semi-natural areas 6 903 945 58,2 1 352 171 52,2 341 898 61,6

Humid zones 38 306 0,3 33 401 1,3 17 821 3,2

Water bodies 100 152 0,8 622 249 24,0 105 046 18,9

Unclassified 288 249 11,1 21 203 3,8

Total 11 852 647 100 2 588 117 1 100 554 993 100

Source: (*) EEA, NATLAN; 
(**) own calculations
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(30) Important land cover types for nature conservation in Greece: non irrigated arable land; complex cultivation 
pattern; broad-leaved forest; coniferous forest; mixed forest; natural grassland; sclerophyllous vegetation; 
transitional woodland-shrub; beaches, dunes and salt plains; bare rock; salt marshes; water bodies; water 
courses; coastal lagoons; estuaries. 

Figure 8. CORINE land cover classes in Greece 

Repartition of selected CORINE Land cover classes in Greece
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* All CLC classes excluding class 5.2.3 ‘Sea and Ocean’, but inclusive not-classified territory.
** CLC class 5.2.3 ‘Sea and Ocean’
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(31) NUTS = Nomenclature des Unités Territoriales Statistiques: a hierachical nomenclature for administrative 
regions, which is used by Eurostat for collection of statistical data at EU level.

The repartition of land and marine area in descriptive database and in CLC inventory Table 2.

SCI SPA

ha  % ha  %

Descriptive database (RegCod table)

Land area 2 010 549 78 % 487 706 88 %

Marine area 554 825 22 % 65 252 12 %

Total area 2 565 374 552 958

CORINE land cover inventory

Land area * 2 048 451 79 % 494 905 89 %

Marine area ** 539 666 21 % 60 088 11 %

Total area 2 588 117 554 993

Source: ETC/NC and own 
calculations
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Table 3. Main habitat classes for the SCI and SPA sites

CODE Description
SCI SPA

Area (ha) Area % Area (ha) Area % CLCcdl1

N01 Marine areas, sea inlets 469 878 18,2 % 18 167 3,3 % 5

N02 Tidal rivers, estuaries, mud flats, sand flats, 
Lagoons (including saltwork basins)

33 878 1,3 % 21 724 3,9 % 4

N03 Salt marshes, salt pastures, salt steppes 30 154 1,2 % 19 906 3,6 % 4

N04 Coastal sand dunes, sand beaches, machair 20 490 0,8 % 4 994 0,9 % 3

N05 Shingle, sea cliffs, islets 17 975 0,7 % 2 608 0,5 % 4

N06 Inland water bodies (standing water, running 
water)

89 868 3,5 % 32 927 6,0 % 5

N07 Bogs, marshes, water fringed vegetation, 
fens

38 066 1,5 % 14 869 2,7 % 4

N08 Heath, scrub, maquis and garrigue, 
phygrana

556 649 21,5 % 115 293 20,9 % 3

N09 Dry grassland, steppes 69 900 2,7 % 22 253 4,0 % 3

N10 Humid grassland, mesophile grassland 20 459 0,8 % 5 926 1,1 % 3

N11 Alpine and sub-alpine grassland 134 696 5,2 % 16 113 2,9 % 3

N12 Extensive cereal cultures (including rotation 
cultures with regular fallowing)

86 919 3,4 % 6 320 1,1 % 2

N13 Ricefields 2 694 0,1 % 1 428 0,3 % 2

N14 Improved grassland 1 279 0,0 % 2

N15 Other arable land 6 6864 2,6 % 37 836 6,9 % 2

N16 Broad leaved deciduous woodland 333 461 12,9 % 99 703 18,1 % 3

N17 Coniferous woodland 332 733 12,9 % 52 927 9,6 % 3

N18 Evergreen woodland 55 771 2,2 % 28 512 5,2 % 3

N19 Mixed woodland 34 114 1,3 % 6 702 1,2 % 3

N20 Artificial forest monoculture (e.g. plantations 
of poplar or exotic trees)

7 121 0,3 % 1 182 0,2 % 3

N21 Non-forest areas cultivated with woody 
plants (including orchards, groves, 
vineyards, dehesas)

41 405 1,6 % 2 107 0,4 % 2

N22 Inland rocks, screes, sands, permanent snow 
and ice

61 829 2,4 % 12 288 2,2 % 3

N23 Other land (including Towns, Villages, 
Roads, Waste places, Mines, Industrial sites)

43 759 1,7 % 4 831 0,9 % 1

Total 2 583 842 100 % 550 338 100 %

Source: ETC/NC and own 
calculations
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4.4. Conclusions
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Habitat types recalculated to the 5 main CORINE land cover classes Table 4.

CLC class
SCI SPA

Area (ha) Area (%) Area (ha) Area (%)

artificial surfaces 43 759 1,7   (0,3) 4 831 0,9   (0,3)

agricultural areas 199 161 7,7 (11,0) 47 691 8,7 (12,1)

forests and semi-natural areas 1 627 222 63,0 (52,2) 365 892 66,5 (61,6)

humid zones 120 074 4,6   (1,3) 59 106 10,7   (3,2)

water bodies 593 625 23,0 (24,0) 72 818 13,2 (18,9)

Total 2 583 841 100,0 550 338 100,0

(32) Commissions Geographic Information Inter service Group

Source: ETC/NC and own 
calculations
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5. Reassignment of the Farm 
Structure Survey’s data 

Maxime Kayadjanian*, Claude Vidal** (* LANDSIS, ** Eurostat/F1) 

5.1. Introduction 
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(33)  See paper of C. Vidal, J. Gallego & M. Kayadjanian, infra.
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(1) Inspired by the HYDROSOL project of the French Institute of the Environment (”IFEN - HYDROSOL) 
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5.2. Characteristics of the Farm 
Structure Surveys 

8����������������	�����	
����������
	������������������������	�����������������
������������������������������������������
�	�	�����������������������	�������������
���������7������8����������������

	��������	�(��	�������������&������
�	��������������'	��������������������

��������������������	�����+,IIAID����	���

�	����������	����������	������
��
	����	�������'	��������������8�����
�����������	��������������
��������
���	�	�	������
�����	�&���������	�����
	
����8��������������1����	��������

80&0/0 !�� �����������#�������������
2	���������������������	���������
�����������������#$$%���������������+����	��
����1��������������	
���	�	�����������������
�����	�����������������
	����������	�������
���	
��������������������������������	���
���������	���������������	��&�����	�

���	�����������������	��	���������	���
����+�Q�	
����	�����������������	�	����
���������������������	
�'	�������
��������������������	��	������������
������������������	��

����8���������������	�����������
	��	�����
��������)

N $�������#������+%��0�������	�������������
�����	��������������������
	��	�����
�������)�������������#0%��&��������������
#(%������	��������������#�%�����������
��	���#<%��	����)��		����	����������������
����#2%�������	������$$�����������	
�
0Z(Z�Z<���������������	��������	
����
�	����������������	
�$$Z2�������H���������
�������	���������������������������������
��������������	����������������������	������
��������������������	������	�������������
�����������	��������������������
����	�����������������������������
�����	����������K

N ������������������������
�#������������
����	
�����������������	
����	��������%�
��������	�����#���������������	���������
����	�����	��������
����������������%K

N $������()��1���������������������	����
�������	���������	����K

Figure 1. General principle of spatial disaggregation of statistical data on CORINE land cover 1
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(1) Regulation 89/651/EEC (OJ N° L391 of 30.12.89).

Simplified classification of land use in the Structure surveys 1989/90 1 Table 1.

Code Principal headings Secondary headings 

D Cereals D/01 common wheat and spelt 

D/02 durum wheat 

D/03 rye 

D/04 barley 

D/05 oats 

D/06 grain maize 

D/07 rice 

D/08 Other cereals 

Dried vegetables D/09/a as pure crops for fodder

D/09/b others 

Root crops D/10 potatoes 

D/11 sugar beets 

D/12 fodder roots and brassicas 

Industrial plants D/13/a tobacco 

D/13/b hops 

D/13/c cotton 

D/13/d other oilseed crop or fibre plants and other industrial 
plants 

Fresh vegetables, melons, 
strawberries 

D/14 fresh vegetables, melons, strawberries outdoor 

D/15 fresh vegetables, melons, strawberries under greenhouse 

Flowers and ornamental plants D/16 Flowers and ornamental plants outdoor

D/17 Flowers and ornamental plants under greenhouse 

Forage plants D/18/a temporary grass 

D/18/b other forage plants 

Other crops of arable land D/19 arable land seeds and seedlings

D/20 other arable land crops

D/21 fallow land

E Kitchen gardens E kitchen gardens 

F Permanent pastures and meadows F permanent pastures and meadows 

G Permanent crops G/01 fruit and berry plantations 

G/02 citrus plantations 

G/03 olive plantations

G/04 vineyards

G/05 nurseries 

G/06 other permanent crops 

G/07 permanent crops under glass 

H Unutilized agricultural land H/01 and H/03 unused AA 

H/02 woodland

I Successive secondary crops I/01 successive secondary crops 

I/02 mushrooms 

I/03 irrigable and irrigated area 

I/04 ground area covered by greenhouses in use 

I/05 combined crops 
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80&0&0 ��������������#��������
�� ������
�����


EU-6 = B, D, F, I, L, NL; 
EU-9 = EU-6 + DK, IRL, UK; 
EU-10 = EU-9 + EL; 
EU-12 = EU10 + E, P; 
EU-15 = EU-12 + O, S, SW
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5.3. Relocalisation of the 
Structure survey’s data
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Table 2. Type and date of surveys since 1966/67

Type of survey Year of survey EU- Duration 

Sample survey 1966/67 6

Agricultural census 1970/71 6

Sample survey 1975 9 march-75/march-76 

Sample survey 1977 9

Agricultural census 1979/80 9+EL apr-79/juin-80 

Sample survey 1983 10 oct-82/janv-84 

Sample survey 1985 10+E+P dec-84/march-86 

Sample survey 1987 12 dec-86/march-88 

Agricultural census 1989/90 12 dec-88/march-91 

Sample survey 1993 12 dec-92/march-94 

Sample survey 1995 15 dec-94/march-96 

Sample survey 1997 15 dec-96/march-98 

(34)  cf. description of the nomenclature annexed in the paper of C. Vidal, J. Gallego & M. Kayadjanian, infra.

Map 1. District limits (EU15) and national limits of 
Slovenia 
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5.4. Comparison of nomenclatures 
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(35) ibid.
(36) Let us note that expressing the value of the differences in percentage terms of the area of the district gives 

the advantage to the differences occupying important surfaces. The differences weaker in terms of area but 
important relatively, show up less. Nevertheless, this type of presentation makes it possible to highlight the 
most significant problems.
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Table 3. Percentage of districts where agricultural areas
are larger in CLC than in the Structure survey

Country %

Belgium 100

Denmark 100

Germany 100

Greece 93

Spain 73

France 92

Ireland 88

Italy 77

Luxembourg 100

The Netherlands 100

Portugal 82

EU-11 92

Map 2. Comparison between AA and agricultural areas

The differences are expressed in percentage of the area of the district. Maroon 
indicates positive differences — Structure > CLC -, the blue indicates negative 
differences — CLC > Structure -. This cartographic principle is included in the 
comparison maps that follow.
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Matching the CLC and Structure nomenclatures Table 4.

CORINE land cover Structure 

Level 2 Level 3 

21 Arable land 211 non-irrigated arable land D arable lands (except irrigated arable 
lands) 

 212 permanently irrigated land I/03/b Irrigated arable land

 213 rice fields0 D/07 rice 

22 Permanent crops 221 vineyards G/04 vines

 222 fruit trees and berry plantations G/01 plantations of fruit trees and soft 
fruit 

223 olive grooves G/03 olive groves 

23 Pastures 231 pastures F permanent meadows and pastures 

24 Heterogeneous 
agricultural areas

241 annual crops associated with 
permanent crops 

I/05/b combined crops: permanent 
crops — annual crops 

 242 complex cultivation patterns ? 

 243 land principally occupied by 
agriculture with significant areas of 
natural vegetation 

? 

 244 agro-forestry areas I/05/a combined crops: agricultural 
crops — forestry species 
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Map 3. Comparison of non irrigated arable lands

Map 4. Comparison of irrigated arable lands
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Comparison of rice fields Map 5.

Comparison of arable lands Map 6.
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Map 7. Comparison of vineyards

Map 8. Comparison of the fruit trees and soft fruit
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Comparison of the olive groves Map 9.

Comparison of the permanent crops Map 10.
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Map 11. Comparison of pastures

Map 12. Comparison of agro-forestery
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Comparison of annual crops associated
to the permanent crops Map 13.

 Comparison of the arable lands not taking
the D/18 station into account Map 14.



90 Towards agri-environmental indicators

,�&�&��� +�
����

�����
���	
�������0A+-�
�	��4��������������
#0%�	������4����	����������������#�%�
���������	�����	���������������	�����	
�
��������������	������	��	
��������������
�������4���������	
�'H'��������������
�	��������

�����������@�������������������
�������0�����&�#7���+G%��2	�������
��������	��	
�'H'�������5F�4�����������	
������������	�������#7���+I%����������������
������	��������

����������������������	���
#����	����������������%�����	���������	�
DG Q�	
�������
����	
������������������
��	����������������	�����������	�����������

�����������������@������������	
��������
�������	���DG�Q�������
	����������	���������

��
��������	�����	����'H'����������
����������4���������#����5>+%�����
4����	����	����������������������#����5F%�
�����	���������������������4�������+��
'	������	���������������4��������	
�
8�������#�����������0A+-%�������	������
7���+-���������
������	��������4���������
����	�������������������8������������	�
������������
�����������		3���������	�����
�������3�����������4���������A	��
�������	���������	�����	����	����#����>5�
	
�'H'%�����4������������������������#����
>>>%�����������	����������
�����������������
'H'�������������
����	��	
�������������������
������������

��������	����������	��������
������7���������������������������$����

������������	��
	�����������������	���
����	�������'H'��������������������
4����	����#��� 5>+%��4���������A	��
�������	���������	�����	����	����#����
>5%�����4������������������������#����>>>%�
���������������������4��������5�������
�	������	������������������4���������	
�
8�������#�����������0A+-%������	������
7���+,�

����������	�������	���������	��������
�����	���	��	
�����	����	�����������	�
�����������������������	
������

�������
�������8������������������'H'������������
�������������	���	��	
�������	
��������������
#���	������	�������	������
����%��	�������
��

����������	�������������������
�������
�����������

�������'���������&������3�������
�������������������	�	�������������
���	��	�����

8�����������	��������
��������������
#����������������3�	��	��	
���=	����	��%�
�������	�������������	���������	���
������������	
�����������	
����
����

Map 15. Comparison of the meadows taking into account 
the D/18 station
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5.5. Possible future work 
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Links of aggregated nomenclatures Table 5.

Aggregate CORINE land cover Structure 

Arable lands 21 D-d/18 

Permanent crops 22 G+E 

Pastures (1) 23+24 F + d/18 

Pastures (2) 23+31+332 F+d/18 

(37) See paper of E. Willems & al., infra
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Map 16. Heterogeneous areas (item 24)

Map 17. Semi-natural areas (items 32+333)
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Map 15 – Map 16 Map 18.

Map 15 – Map 17 Map 19.
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6. Using CORINE land cover to map 
population density

Javier Gallego, Steve Peedell (JRC)

6.1. Introduction
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6.2. Available data 
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Table 6. Communes with no urban area in CORINE land cover

  <1000 inhab  1000-5000 inhab  >5000 inhab  Total 

  N 
communes 

population 
(*1000)

 N 
communes 

population 
(*1000)

 N 
communes 

population 
(*1000)

 N 
communes 

population 
(*1000)

AT 488 301 772 1 353 5 40 1 265 1 695

DE 1 860 656 185 268 0 0 2 045 924

ES 1 269 247 151 333 22 157 1 442 737

FR 12 860 2 699 80 108 2 11 12 942 2 819

GR 2 841 865 110 164 5 77 2 956 1 107

IE 1 973 767 109 143 0 0 2 082 910

IT 886 410 357 617 6 48 1 249 1 074

LU 12 6 1 1 0 0 13 7

NL 2 1 2 2 0 0 4 4

PT 1 585 742 624 1 107 10 63 2 219 1 912

UK 106 79 509 878 1 5 616 961

Total 23 882 6 773 2 900 4 975 51 403 26 833 12 151
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6.3. Modified areal weighting with 
given coefficients
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6.4. Search for weighting coefficients
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Table 7. Grouped CORINE land cover classes and initial coefficients

grouped 
class

Initial coefficient Uc CORINE
Class

Label

1 32 111 Continuous urban fabric

2 25 112 Discontinuous urban fabric

3 1 121 Industrial or commercial units

4 1 122, 123, 124 Road and rail networks, ports, airports

5 1 141, 142 Green urban areas, sport and leisure facilities

6 3 211 Non-irrigated arable land

7 3 212 Permanently irrigated land

8 1 213 Rice fields

9 5 22 Permanent crops

10 3 231 Pastures

11 5 241 Annual and permanent crops associated 

12 5 242 Complex cultivation patterns

13 3 243 Agriculture, with natural vegetation

14 1 244 Agro-forestry areas

15 1 31, 324 Forest and woodland

16 1 32, 41 Other natural vegetation

∑= #G%

ε+= ∑ #I%

ε

∑=

∑
=

∑= #-%

=ψ #,%
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Deviation indicator with uniform disaggregation for NUTS2 regions Table 8.

population deviation no weight ratio %

AT 7 796 6 398 82

BE 9 979 6 640 67

DE 59 940 49 036 82

DK 5 146 4 574 89

ES 37 182 45 991 124

FR 55 072 63 794 116

GR 9 692 11 846 122

IE 3 364 3 689 110

IT 56 705 54 779 97

LU 383 386 101

NL 14 950 12 349 83

PT 9 371 10 690 114

UK 51 468 52 583 102

total 321 047 322 755 101
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Figure 2. Total deviation d of population attribution with 16 CORINE groups
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Table 9. Average coefficients after 40 iterations

Land Use

Urban dense 198.41

Urban discontinuous 176.56

Industrial and commercial 9.56

Transport 3.71

Green urban 3.42

Arable non irrigated 2.98

Arable irrigated 3.36

Rice 2.90

Permanent crops 4.95

Pastures 2.99

Arable with permanent crops 5.40

Complex agricultural 5.92

Agricultural and natural 3.24

Agroforestry 0.86

Forest 0.94

Natural vegetation 0.63
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New grouped classes Table 10.

grouped 
class

CORINE
Class

Label

1 111 Continuous urban fabric

Urbdisc (2a) 112 Discontinuous urban fabric

ind (2b) 121 Industrial or commercial units

otha (2c) 122 Road and rail networks and associated land

otha (2c) 123 Port areas

otha (2c) 124 Airports

otha (2c) 141 Green urban areas

otha (2c) 142 Sport and leisure facilities

3 211 Non-irrigated arable land

3 212 Permanently irrigated land

3 213 Rice fields

4 221 Vineyards

4 222 Fruit trees and berry plantations

4 223 Olive growes

5 231 Pastures

4 241 Annual and permanent crops associated 

4 242 Complex cultivation patterns

5 243 Agriculture, with natural vegetation

6 244 Agro-forestry areas

6 311 Broad leaved forest

6 312 Coniferous forest

6 313 Mixed forest

6 321 Natural grassland

6 322 Moors and heathland

6 323 Sclerophyllous vegetation

6 324 Transitional woodland-shrub

Total deviation of population attribution with 6 CORINE groups and 3 density strata per region Figure 3.
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6.5. Suggested disaggregation
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Table 11. Disaggregation coefficients with 6 CLC classes and three strata of communes

Urban 
dense

Urban 2 Arable Permanent 
crops and 
complex

Pastures Forest & 
natural 
vegetation

Stratum 1 1 445.9 619.1 10.2 15.4 5.1 3.3

2 947.4 622.4 17.4 30.9 11.3 5.2

3 32.0 69.3 22.8 8.6

Table 12. % of population in each CLC class with the suggested disaggregation

AT BE DE DK ES FR GR IE IT LU NL PT UK All

Urban dense 11.8 5.7 2.5 10.1 54.1 13.2 33.2 8.4 23.8 14.8 85.3 18.3 16.1 21.9

Urban discontinuous 50.2 86.4 80.0 67.4 18.2 64.6 33.9 50.2 50.2 66.8 2.6 40.6 71.8 56.5

Indust. & commer. 0.2 0.6 0.6 0.3 0.6 0.8 0.3 0.4 0.7 0.7 0.4 0.4 0.3 0.6

Transport 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.0 0.1 0.1

Green urban 0.0 0.1 0.1 0.2 0.0 0.1 0.0 0.2 0.0 0.0 0.1 0.0 0.2 0.1

Arable non irrigated 8.6 2.4 8.1 16.5 6.2 7.1 4.4 4.1 7.9 2.5 3.1 6.1 4.8 6.7

Arable irrigated 0.0 0.0 0.0 0.0 2.2 0.0 2.7 0.0 0.5 0.0 0.0 0.1 0.0 0.4

Rice 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.3 0.0 0.1

Permanent crops 0.6 0.1 0.5 0.0 4.8 1.6 7.2 0.0 4.3 0.3 0.1 7.2 0.0 2.1

Pasture 6.6 0.7 2.2 0.2 0.3 2.5 0.0 28.9 0.3 1.4 3.7 0.0 5.1 2.4

Arable & perm crops 0.0 0.0 0.0 0.0 0.4 0.0 0.2 0.0 1.3 0.3 0.0 10.0 0.0 0.6

Complex agricultural 11.3 3.1 3.4 2.9 6.3 6.7 8.5 2.1 5.6 9.1 3.8 5.7 0.8 4.7

Agric. & natural veg. 0.5 0.4 0.4 1.4 1.3 0.8 2.3 3.0 1.6 1.4 0.3 3.7 0.1 0.9

Agroforestry 0.0 0.0 0.0 0.0 0.5 0.0 0.2 0.0 0.0 0.0 0.0 0.4 0.0 0.1

Forest 8.7 0.5 2.2 0.8 2.7 2.0 3.1 1.3 2.8 2.4 0.4 5.8 0.4 2.1

Natural vegetation 1.5 0.0 0.0 0.1 2.0 0.3 4.0 1.3 0.6 0.0 0.1 1.3 0.4 0.7
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6.6. Quality assessment of the 
disaggregation in Arezzo (Italy)
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Disagreement between the population density map per census section
 and different maps per CLC class x commune Table 13.

k=2 205 766 235 042

k=3 206 737 237 661

k=4 201 946 240 380

k=5 298 676 307 115

k=6 383 998 425 274

δ δ
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Table 14. % of population appearing in each CLC class in two density maps

CORINE Census sections Attributed
(communes +CLC)

Urban dense 9.2 8.7

Urban discontinuous 43.3 45.0

Transport infrastructure. 3.2 2.2

Gree urban, leisure 0.2 0.2

Arable land 10.1 7.5

Permanent crops and heterogeneous 24.1 22.3

Pastures 3.5 4.5

Forest and natural vegetation 6.4 9.6
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Arezzo site: a) Population density per commune, b) CORINE land cover with simplified legend,  
c) Population density after disaggregation.

Arezzo site Figure 4.

$
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6.7. Conclusions
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Figure 5. Arezzo site. Ratio for each census section between actual population and attributed population
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7. Agricultural statistics 
spatialisation by means of 
CORINE land cover to model 
nutrient surpluses

Philippe Crouzet*, Chris Steenmans** (*IFEN, **EEA)

7.1. Introduction
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7.2. Methodology
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(38) DPSIR is acronym for Driving forces, pressures, State, Impact, Response, which constitutes the assessment 
framework to assess the environmental issues defined by the European Environment Agency (EEA). This 
framework is in particular used in all the evaluation reports submitted by the EEA and quoted in this 
publication. Details are available on the Internet site of the EEA (http://www.eea.eu.int), click ‘SEARCH’, and 
type DPSIR.
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(39) CORPEN is acronym of Comité d'orientation pour la réduction de la pollution des eaux par les nitrates, les 
phosphates et les produits phytosanitaires provenant des activités agricoles (Steering Committee for the 
reduction of water pollution by Nitrates, Phosphates and Pesticides from Agricultural source, French Ministry 
of the Environment). 

(40) In fact, the pseudo-canton is used, since it is a strict aggregate of communes. The true ‘canton’ is a pooling 
entity, specific to France, clustering small agricultural communes and a fraction of urban communes, not 
representing an actual area.
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7.3. Results in terms of nitrogen 
surplus 
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Table 1. Aggregated results relating to scenario 3 (with symbiotic fixing).
 Results for an average year with practices of 1990 approximately

Total surplus
Tons N

Area with 
surplus

ha

Average 
surplus

kg/ha/year

Total of 
deficiencies

Tons N

Areas with 
deficiencies

ha

Loire river basin 144 675 5 915 275 24 17 952 1 797 870

Brittany 157 299 2 077 393 76 85 857

South-Loire 23 544 831 090 35 0 0

TOTAL 325 518 8 823 758 37 18 037 1 798 727

Figure 1. Geographical distribution of the average nitrogenous surpluses per hectare, according to the scenario 3

Source: Ifen and BETURE-
CEREC, 1998.

Source: Redrawn from 
(Ifen and BETURE-CEREC, 
1998).
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Assessment of the input-outputs for the Loire-Bretagne Water Agency district (scenario3) Table 2.

All figures in thousand T N/year Loire basin Brittany South-Loire Total

Total chemical fertilisers   565 157 54 776

Total inputs from symbiotic fixing 94 58 15 166

Total animal waste 279 176 27 481

Sub total 938 391 95 1 423

Total outputs 811 233 71 1 115

Raw balance (algebraeic input-output) 127 157 24 308

Net balance (sum of positive surplus) 154 167 24 345

in % of input 16 % 43 % 25 % 24 %

in % of outputs 19 % 72 % 34 % 31 %

Source: Ifen and BETURE-
CEREC, 1998.
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Table 3. Nutrients inputs and fluxes measured on the basins of the Loire and the Vilaine rivers

All figures are in thousand Tons N Vilaine Loire

Net surplus 43.3 130.0

Retention hypothesis 70 % 30 %

Non-point agricultural inputs (net surplus *(1-retention)) 13.9 91.0

Other non-point sources 1.0 9.2

Direct emissions (urban and industrial) 1.8 26.0

Total of emissions to rivers 16.7 126.2

Calculated flux (interannual average)

Inorganic nitrogen 14.9 87.0

Organic nitrogen 1.9 44.2

Total flux 16.8 131.2

Hypothesis of strong
retention, according to

local surveys

Hypothesis of weak
retention, according to

local surveys and soil
types

Figure 2. Results on the German and Czech parts of the Elbe basin, by catchment ‘scenario 9’

Catchments with incomplete census data

Nitrogen surplus (scenario 9)
kg N /ha UAA/ hydrographic catchment

[ 50 ; 75 [
[ 10 ; 50 [
] 0 ; 10 [
0
[ -10 ; 0 [
[ -50 ; -10 [
[ -200 ; -50 [

Source: see text above. 
Studies carried out on 
behalf of the Loire-
Bretagne Water Agency 
and Ifen.

Source: Redrawn from 
(Ifen and BETURE-CEREC, 
1998).
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Summary of the results obtained on the basin Elbe (scenario 9 only). Table 4.

Elbe
Total 

surplus
(1000*T

of N)

Average
surplus 

(kg N/ha/
year)

Total 
deficit

(1000*T
of N)

Average 
deficit kg 
N/ha/year

Deficit 
area % of 
Agricultur

al area 
(A.A.)

A.A. 
(1000*ha)

Total area 
(1000*ha)

Scenario
9

Czech 
Republic

42.0 16.9 4.1 19.4 8 % 2 695 5 046

Germany 93.8 19.5 6.7 8.6 14 % 5 586 9 647

Total 135.9 18.6 10.8 10.9 12 % 8 281 14 693

Summary of the results obtained on the basin of the Loire Table 5.

Loire
Total 

surplus
(1000*T

of N)

Average
surplus (kg 
N/ha/year)

Total 
deficit

(1000*T
of N)

Average 
deficit kg 
N/ha/year

Deficit area 
% of A.A.

Agricultural 
area (A.A.) 
(1000*ha)

Total area 
(1000*ha)

Scenario 7 147.9 25.8 25.2 12.3 26.4 7 804 11 770

Distribution of the cumulated land areas, according to the surplus
 (the Loire-Bretagne Water Agency district) Figure 3.
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Source: of Table 4 and 
Table 5: Ifen./ BETURE-
CEREC, NB: The reported 
values are so with all the 
figures calculated, for the 
sake of consistency with 
the final tables and 
aggregates. This implies 
no information about the 
accuracy of the results

Source: EEA and Ifen/
BETURE-CEREC. NB CLC 
XXX refer to the CORINE 
land cover types 
mentioned in the 
paragraph above.
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7.4. Discussion of main findings

>070/0 ��� ��������� ����������� ������
����

�������	��������������������	
��	�����
����������	�&�
����������	�������
��

���������������������	���������������
�������	
����������������	�������
�	�������������������������	���	�������
�������	
����������������	�������������	�
' :�C(�����	������������������

������������	���	�������������	�������
	�����	���������	������������������
'	���1���������������������	������������
�	��������

���	
��������	�������	
����
��������	������	
��	�����������&����	����
�	��������	�������������&�	����������
����	������������	�
�����	�	����	���
��������	�������3(��	�����������

����������	���������	�����������	����������
�����K����	�����������������
	��	�������	����
	
���
	����	�)�

+� @��������������������������	����������
������	��������������	�������������
' :�C(�����	����	������	
����
��������	���������������	����������
�	�
������	�
���������������������
' :�C(�����	����	����������	�	����	���

	�������������	������	���������!���
	�����������	��	��������������������
�������	
����H	���3@�������!����
$����������������������+- >GF�
��������	����������������������������	
�
-�G�&�5�������������	
����������(��������
��	����������������������������������
�	�������	����������	����+5>>�
��������	����	
�������������������+56�
&�5�

5� ������B��	
����������������	����������

	������������������������������������
��������������	����:<$�����������������
�	��������+ >D,������
	�����

����������#C;�8>%�	
�����������
�������������������
��������������	����
,,I������� �����	����������
	�����
������	
�(�����	����+>-���������������
�����	�������
	�����<��������������
GI������
	�����'B��������������+,F���
���
������	��	
���<����������#	���	�����
�����%����&�������������������
��
	����	��

�	������������������	
��������

��������
	����������������	��������������������������
���H	���3@�������!����$�����������������
�������������	�����������	��������	����
��

����������������������

�����	�����������������&��	����������
���������������	������	������	������
' :�C(�����	����	�������������������>6 F65�
���������������	������������������	�+ +>>�
��������	����	
����������������������	������
�������B��	������������	�������������	�����
������	
�(����������������	������������
�����������������������������	������	
�
' :�C(�����	����6

��������������	���������������	��������
��������	��
	��������	������
4���	�����������#���+6>��������
������	�
��	��%�����������������#>I������	
�
C;�8>������%�

����������������������F����	�����������
��	������������	
����������	
�����������

�	�����	������������	�����������������
' :�C(�����	����	����������������
��������	�����	������������	��

 ���	�����������

������������������������
�����������	���	������������	�����������
��������������������������������������	������
�������������������
������������������������
	���1����	������������������������' :�C(�
����	����/	������������	����	���	��������
��=���
����

8���������������	�����&�����1������	
����
������������	������	�����������������	������
������������������������	���������	�����
	
����������
	�����	�B��	������������������
������	
�����	������	���	�

���������������
����	���������	
�����������������������	���
��������������

�����������������
�������������������
�����������
�	����������



Agricultural statistics spatialisation by means of CORINE land cover to model nutrient surpluses 115

�������F�����������	�����������	����	
�
�	��������������	������������	���$��	����
����	������	���	�

���������������	����
������������������������' :�C(�����	
����	�����	�����		������	���	
����
4���	�������������������������	��������
��	��������	����	�+�����������������������
�������	
����	��������������������	���
��������������������������������	
����

����������������������������' :�C(�����	
����	��������������������	
������������	��	
�
���	���������������������������	���	������
��������	
�������������������������
�������
�	����
�	�������
��	������������	��	
����
����������	���������	
�b+66�&��C�A��A������
����������������������	���������������
������������
�������
���������������������
������������������	
��������

Values of the surpluses by sub-sector, according to the level of aggregation of the statistical data
 and of the taking into account or not of CORINE land cover Figure 4.
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Table 6. Statistics on the validity of the results modelled with and without the aid of CORINE land cover

Results related to: Cantons
(without CLC)

‘Arrondisse-
ments’

(with CLC)

‘Arrondisse-
ments’

(without CLC)

Departments 
(with CLC)

Departments 
(without CLC)

Surplus
(1000 T/year)

r2 
coefficient

0.99 0.93 0.91 0.86 0.82

Slope 0.98 0.97 0.91 0.94 0.85

Density 
(kg/ha/year)

r2 
coefficient

0.98 0.86 0.84 0.75 0.71

Slope 0.98 0.99 0.95 0.99 0.93

Table 7. Overall results on the Loire-Bretagne Water Agency district (reference scenario 3)

Results related to: Cantons
(with CLC 
reference)

Cantons
(without

CLC)

‘Arrondisse-
ments’

(with CLC)

‘Arrondisse-
ments’

(without
CLC)

Depart-
ments

(with CLC)

Depart-
ments

(without
CLC)

Surplus (1000 T/year) 
(sum of positive values) 326 323 328 319 331 316

Surplus (1000 T/year) 
(sum of negative values) 18 16 26 13 35 8

Source: EEA on Ifen/
BETURE-CEREC

Source: EEA on Ifen/
BETURE-CEREC
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8. Comparing CORINE land cover 
with a more detailed database in 
Arezzo (Italy)

Javier Gallego (JRC)

8.1. Introduction

!����' :�C(�������	����#'H'%����
�	�����������������	������
	����	������
��

����������������������	������	����	����
����������
���������
	�������	������	�����
����������1������������������
����
�	������	����������	���	������������
�	����������������&�����	����	��������
��

�����������������	������	�����������!��
���������	�������	����
	����������
�	������	��������	����	�������

����	
�
��

�����������������	��	���	��������������

!�����	�������������
������'H'���	����
�	�����������������
	�������������	������
�	���	�������������������2	������'H'��
���������	�������������������������
���
	��
������	���������������	��#<�����	�������
+,,,%�

A0/0/0 ���	�,,���$��������������
����� ����������

�8�$������C��	����8���������������	
�
���������������	��������������A������	����
��������	����������	
�566�666������������
���$��BB	���	������������������������������
��	���������������	
�+)5G�666��������@��	��
������������������	���������H'�����������
����	���	
��������������������������
�	�������������	�����	�����������#�8�$���
+,,-%���������	���	=����������������
������
������(��	�����;��	��#(;%��

��������	����������������	��	���	���
������
������	���������A������	�������������
�����	��������������
����������K���������


������������	��������������' :�C(������
�	�����	����������#('��+,,>%K���
	����
���������������
	��������������������
	�������
��
�
������������������
	��
	�������������3
��������������

������	=�������������������&����������
	��	3��		�����������	���	��	
�	��������
���������H�����3�7�1�����3���������&���
	�����
	��	���������)�+6A6GA,D��5IA+6A,D��
6IA6GA,-��������		3���������	������
��������	�����������	���	�����������	��
��������������������������	
��������
����	������������������
	����	�������
������������������������+�GI���������
#+ �������
	�����������������%��

�����	���	���������������������������
���	���������	��	����	
�������������	���

����������
�������	���������������������
��=	���	�������������������	�	��������
�������H�����������	���
������������
���������	����������&������	����	������
�������	��	3���������	�������
���
�����
����	��	��+)5G6�666�����������������
������������������	�����������1������
����&��������������������������		3
���������	��	
���������	
��������	���	���
�����	����#C��	����	�������5666%��

�������D����������������	��������	
��	�������
�	���������#�H'�����'H'%�����������+�+�
��	���������������

������������������	�
����������������	���������������	
�
	����
���������
���������������������������������
��������������



Comparing CORINE land cover with a more detailed database in Arezzo (Italy) 121

8.2. Comparing total area per class 
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CORINE and ILC land cover maps recoded into 9 classes Figure 7.

Urban

Arable

Perm crops

Pasture

Heterogeneous

Forest

Nat. Veg.

Open spaces

Water

Main differences between CLC and ILC Table 1.1.

CORINE land cover Arezzo ILC 

minimum mapping unit 25 ha 1.56 ha (1 ha for urban areas)

location accuracy 100 m 25 m

Area covered >3 Million km2 2 000 km2 . Extension to 300 000 km2 proposed

Nomenclature 3 levels, 44 classes same with 2 additional levels 
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8.3. Statistical analysis of the 
differences between the two 
maps 
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Table 2.1. Total area in km2 per land cover class from CORINE and ILC land cover maps

ILC CORINE 

Artificial 84.9 57.1

Arable land 375.9 234.8

Permanent crops 141.0 99.7

Pastures 21.8 66.9

Heterogeneous agriculture 110.8 328.2

Forest 1117.6 1029.5

Natural vegetation 132.4 167.2

Open spaces and wetland 1.7 5.5

Water 5.3 2.3

Figure 8. CORINE land cover poygons with ILC map rasterised at 50 m.
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Buffer of 2 pixels eliminated around CORINE land cover limits with rasterised CORINE land cover Figure 9.

' :�C(�������	��� �H'

Agreement from a confusion matrix between CORINE and ILC Table 3.1.

Total area
(x 1 000 ha)

 % coincident kappa

no buffer 199 56 0.42

buffer 200 m 112 67 0.52
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Table 3.2. Commission and omission disagreement by pixel (in %)

 Commission Omission

No buffer buffer 200m No buffer buffer 200m

Urban dense 89 87 46 37

Urban discontinuous 59 62 60 57

Industrial-commercial 64 62 36 21

Road-rail 96 99 90 88

Mines 40 32 17 3

Arable non irrigated 51 39 24 19

Vineyards 73 76 54 43

Fruits 46 47 30 22

Olive 49 41 35 24

Pastures 76 78 92 92

Arable+permanent crops 80 81 94 94

Complex agriculture 59 55 87 87

Agriculture + natural vegetation 78 75 92 92

Forest broad-leaved 27 16 14 10

Coniferous 60 58 33 18

Forest mixed 63 64 87 85

Natural grassland 86 88 60 67

Moors-heath 69 70 63 55

Wood-shrub 87 85 96 95

Water bodies 45 63 30 0

Table 3.3. Agreement between CORINE and ILC with 9 classes

Total area 
(x 1 000 ha)

 % coincident kappa

no buffer 199 68 0.51

buffer 200 m 125 77 0.61
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Commission and omission disagreement with 9 classes (%) Table 3.4.

Commission Omission

No buffer buffer 200m No buffer buffer 200m

Urban 47.4 44.4 22.3 8.2

Arable 50.4 40.2 20.1 14.7

Permanent crops 51.6 49.9 33.5 23.6

Pastures 76.4 79.5 92.3 92.3

Heterogeneous 43.5 35.8 80.8 80.4

Forest 17.3 9.2 10.0 6.0

Other natural vegetation 61.5 63.6 69.5 66.3

Open spaces 80.2 93.8 42.2 18.4

Marsh and water 63.9 75.4 35.0 32.0

Pixelwise disagreeement matrix with 9 classes and 200 m buffer Table 3.5.

C
O

R
IN

E

ISTAT land cover

 ha Urban Arable Perm. 
crops

Past-
ures

Hete-
roge-
neous

Forest Other 
nat.

veg.

Open 
spaces

Water  Total

Urban 2601 105 10 0 46 34 29 0 10 2834

Arable 532 13355 292 89 513 545 200 5 120 15650

Perm. crops 126 258 3160 18 219 299 53 0 4 4136

Pastures 66 1597 25 201 277 179 273 5 2 2623

Heterogeneous 1043 6442 2223 406 3162 2188 660 7 9 16141

Forest 180 393 527 163 435 72071 2916 16 8 76710

Other nat.veg. 129 178 68 104 262 3960 2405 25 3 7133

Open spaces 0 0 0 0 0 1 0 4 0 5

Water 0 1 0 0 0 0 17 6 51 74

Total 4677 22329 6305 981 4914 79277 6553 68 207 125306
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Table 3.6. Thematic disagreement with a grouped nomenclature

CORINE land cover area excluding buffer (Kha)  % disagreement

Urban 2.8 2.2

Arable 15.2 1.4

Permanent crops 3.9 6.4

Pastures 2.3 93.6

Heterogeneous 13.0 .

Forest 76.2 0.3

Other nat. veg. 6.8 68.6

Open spaces 0.2 0

Marsh and water 0.1 32
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9. Conclusions
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(41) ‘Agenda 2000: For a stronger and wider Union’ [COM(97) 2000]
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