Land cover 2006

Overview of land cover & change 2000-2006

The overall situation in European land cover development during 2000-2006 could
be characterized by prevailing formation of artificial surfaces and also slightly
positive net change balance of water bodies and forested areas. Percentual
formation rate of artificial surfaces between 2000 and 2006 exceeds 3%. All other
land cover types have negative net change balance, however, all of them having
consumption rate lower than 0,5% of initial area. Overall net change balance of
particular land cover types is similar to the previous period, with preserved
development trends and only modifications of formation/consumption intensity.

The overall dynamic of land cover development, characterized by annual land cover
change rate, decreased compared to the previous period. It is obvious already from
total change area, which is slightly lower compared to period 1990-2000. However,
this slowdown of changes intensity is even more significant when comparing
percentual change rates. Actual percentage of change is even lower and the overall
intensity of change decreased almost to a half of intensity from previous period
1990/2000. Nevertheless, one must be aware of the effect of the larger European
coverage in 2000-2006 (as new countries joining the CLC programme) including
mainly countries with very low overall change rate (e.g. Balkan countries, Finalnd,
Norway, Sweden Turkey).

Concerning the structure of main change drivers in European landscape, highest
share on total land cover exchange has forest creation and management. However,
most of this turnover is driven by internal conversion from transitional woodland to
forest (and also by opposite conversion “Recent felling and transition — LCF74”
which is not included into basic accounts).

Agriculture internal conversions remain the second most powerful driver of land
cover change in Europe. However, after year 2000, their intensity rapidly decreased
compared to previous period. Intensity of both conversions from forested/natural
land to agriculture and opposite withdrawal of farming has been also slowed down,
after year 2000.

Artificial development has been characterized by acceleration of both sprawl of
economic sites and infrastructures and urban land management. On the contrary,
intensity of residential sprawl has decreasing tendency after year 2000. In the
period 2000-2006, artificial development in Europe has been driven mostly by
sprawl of economic sites and infrastructures. See also distribution of changes text
on page 6.

Note: The results presented here are based on a change analysis of 44 land cover types
mapped consistently on a 1:100.000 scale across Europe over almost two decades 1990-
2006 - see Corine land cover (CLC) programme for details. In trend comparison figures,
reader has to be aware that total area described is considerably different for 1990-2000
period (369 012 000 ha) and 2000-2006 period (542 417 100 ha).
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1.3. Net change in land cover
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Land cover 2000 186528 1350193 942015 1929507 410883 342072 119968 143004 5424171
Consumption of initial LC 1853 8326 4855 47243 2693 2408 645 330 68353
Formation of new LC 8111 5410 2493 48357 1012 1763 211 997 68353
Net Formation of LC 6258 -2916 -2362 1114 -1681 -645 -434 667 (0]
Net formation as % of initial year 3.4 -0.2 -0.3 0.1 -0.4 -0.2 -0.4 0.5
Total turnover of LC 9965 13735 7348 95599 3704 4171 856 1327 136707
Total turnover as % of initial year 53 1.0 0.8 5.0 0.9 1.2 0.7 0.9 2.5
Land cover 2006 192786 1347278 939653 1930622 409202 341427 119533 143671 5424171

Land cover trends comparison 1990-2000 vs. 2000-2006

2.4. Annual land cover change
[hasyear, % of total area]
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Summary trend figures 1990-2000 | 2000-2006

Annual land cover change [ha/year] 979495 1139222
Annual land cover change as % of initial year 0.27% 0.21%
Land uptake by artificial development as mean annual change [ha/year] 98062 114400
Agricultural land uptake by urban and infrastructures development as mean annual change [ha/year] 87374 93636
Net uptake of forests and semi-natural land by agriculture as mean annual change [ha/year] -4947 3712
Net conversion from pasture to arable land and permanent crops as mean annual change [ha/year] -9920 4045
Forest & other woodland net formation as mean annual change [ha/year] 54866 18567
Dry semi-natural land cover net formation as mean annual change [ha/year] -43757 -30994
Wetlands & water bodies net formation as mean annual change [ha/year] -1049 3878




2.7. Intensity of main change drivers (LC FLOWS) [ha/year]
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Urban sprawl accelerates

Diffuse residential sprawl together with construction are the main drivers of artificial land take in Europe after year 2000. There also
occurs significant sprawl of industrial/commercial sites, mines and quarrying areas and sport and leisure facilities. More than % of
uptaken land consists of agricultural areas with prevailing share of arable and crop land. Beside artificial sprawl, also recycling of
developed urban land (mostly conversion of construction sites into urban fabric, commercial or industrial units and transportation
networks) has significant share on total artificial development. Consumption of artificial land occurs to a lesser extent and is

0.57% \

1990-2000 2000-2006

represented mainly by forested or agricultural land creation over former mineral extraction, dump or construction sites.



3.9. Artificial surfaces 2006 ® Housing, services, 3.10. Artificial land take 2000-2006
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3.11. Mean annual artificial change by class [ha/year]
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Development of agricultural areas is characterized by prevailing consumption of both basic land cover types (; op land and mosaics/pastures). This consumption is driven by two most significant flows: artificial
land take (driven mainly by sprawl of economic sites and infrastructures) and withdrawal of farming (mostly with woodland creation). Non-irrigated arable land has almost ¥ share on total agricultural area consumed,
the rest consists mainly of pastures, complex cultivation patterns and agricultural land with significant areas of natural vegetation. Formation of new agricultural land through conversion from natural land cover to
agriculture occurs to significantly lower extent compared to consumption of agricultural areas.

Main drivers of internal agriculture development are intensive conversion from pasture to non-irrigated arable land together with opposite uniform extension of set aside fallow land and pasture. However, the intensity
of both these conversions rapidly decreased, compared to period 90/00. The other significant internal agricultural flows in Europe are conversion from non-irrigated arable land to permanently irrigated arable land
and also conversions from arable land to vineyards, orchards or olive groves.

There are several concentrations of internal agriculture conversions over Europe. While extension of pasture occurs only in frontier regions of Czech Republic, in Hungary and (to a lesser extent) in southern Sweden,
opposite conversion from pasture to arable land is typical for northern Germany, Hungary, Baltic countries (especially Estonia and Lithuania), Croatia, southern part of Spain and France. Formation of new agricultural
areas through conversion of marginal land is concentrated mostly in south-western half of Spain, in southern Turkey and some areas with this conversion occur also in south-western Iceland. Consumption of
agricultural land through withdrawal of farming with or without woodland creation is typical for Ireland, southern half of Portugal, Poland, Hungary, Slovakia and also for Benelux countries.




4.12. Agricultural areas 2006
[%6 of total area]
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4.13. Development of agricultural areas 2000-2006
— detailed balance [ha]
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4.14. Mean annual agricultural change by class [ha/year]
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5.15. Forest & nature
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Forest land formation slow down

Conversions between transitional woodland and standing forests are the most significant flow of natural landscape development in Europe. Beside these
internal forest conversions, there also occurs other intensive exchange between particular natural land cover classes, represented by forest creation over
semi-natural vegetation areas or wetlands, semi-natural rotation and water bodies creation over semi-natural vegetation. Development of natural areas is
also significantly influenced by forest and shrub fires, which drives both forest/natural land cover consumption as well as forest formation over burnt
areas. External exchange of natural land cover has been represented mainly by formation of transitional woodlands and water bodies over agricultural
areas (withdrawal of farming) or former mineral extraction and construction sites. On the other hand, natural land cover has been consumed by
conversion to agriculture and also by artificial sprawl (mostly sprawl of economic sites and infrastructures). Geographically, withdrawal of farming with woodland

creation occurs mostly in Hungary, southern part of Portugal, in Ireland and also in central Europe (mainly over Poland, Slovakia, Czech Republic) or Baltic countries. Other forest
creation is typical for Ireland, western part of Pyrenean peninsula, eastern Germany, Calabria, Turkey and also for Iceland.

5.16. Development of forest & nature areas 2000-2006 — detailed balance [ha]
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5.17. Mean annual forest & nature change by class [ha/year]
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Annex: Land cover flows and trends

Land cover flows 2000-2006

6.18. Consumption of land cover
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6.20. Drivers of change (LC FLOWS)
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Distribution of changes

Concerning the geographical distribution of changes, highest density of change areas is in Portugal, Ireland, Hungary and also in northern Europe
(Finland and Sweden). In contrast, the most stable landscape is represented by mountainous areas of Alps, Pyrenees, mountains in Romania and
Norway.

Exchange of forested landscape is concentrated mostly in woodland landscape of northern Europe, especially in Finland and Norway. Beside it, there are
other significant concentrations of forest conversions in Ireland, Portugal, south-western France and northern Spain, in Toscany and also over central
European countries like Czech Republic, Hungary or Slovakia and in the surrounding of Bospor strait in Turkey.

Agricultural conversions occur mostly in Spain, especially in the southern half of the country (both conversion from forested and natural landscape to
agriculture and internal agriculture conversion). Beside it, conversions from natural land cover to agriculture occur also in Finland. There are several
concentrations of internal agricultural conversion over Europe, situated in northern Germany, central Europe (especially Czech Republic and Hungary)
and also in southern part of Turkey. Withdrawal of farming occurs mostly in southern half of Portugal, in Ireland and also in Hungary.

Sprawl of economic sites and infrastructures is concentrated mostly in Western Europe. There are dense concentrations of commercial/industrial sprawl
covering whole Netherlands and Po lowland in northern Italy, along Mediterranean coast in Spain and also in surroundings of major western European
cities like Madrid, Paris, Dublin, Toulouse or Rome and also in Portugal. In Turkey, sprawl of economic sites and infrastructures is situated in the region
of Bospor strait and around capital city Ankara.

Residential sprawl is typical especially for Germany and France. In Germany, areas representing residential sprawl are scattered over whole western part
of the country. In France, sprawl of residential areas is situated mostly in western part of the country (especially in Bretagne), along Mediterranean coast
in the south (Cote d'Azur, around Marseille) and in surroundings of Lyon city in eastern part of the country. There is also very dense concentration of
residential sprawl in Albania, especially along Adriatic coast.

Significant linear features of artificial sprawl representing highway construction occur mainly in Spain, Poland or Croatia.

Changes of land cover due to natural and multiple causes are represented by glaciers area decrease in Alps and also in Icelandic mountains. There are
also large concentrations of changes connected with conversions of natural landscape, which are caused by forest and shrub fires, situated mostly in
Mediterranean (in Portugal, Spain, Sardinia, Corsica, Croatia or southern Bosnia).



Artificial areas

7.21. Consumption by artificial land take
2000-2006 [%6 of total]
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7.22. Formation by artificial land take
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Agriculture

8.25. LC consumed by agriculture 2000-2006
[%6 of total]

Ind./com. Airp.
0,1% Dump
Min. sites

Water b.
2%

Salt
marsh.

Peatbogs g 194 204
9% Constr.
Inl. 306
marsh. Br.-leaved
1%
forest
Burnt ar. 0%
1%
Conif. f.
Sparsl. 5%
veg. ar. \ Mixed f.
6% 4%
Beach./ T
dunes/ rans. Natural
woodl./ land
sand Scleroph. Moors/ -grasslan
0,4% shrub veg. heathl. 13%
’ [*)
24% 14% 1%
8.27. Consumption of agricultural land
by non-agriculture 2000-2006 [%6 of total]
. Agro-
Agriculture forestry
with nat.
Complex areas
Itivati ves. 3%
cultivation 3%
patterns
15%
Ann./ Non-
perm. irrigated
crops arable
1% 48%

Pastures
17% i
Perm. irr.
Olive land
groves Fruit/ ) Ricef. 394
1% berry Vine. 0.2%
206 2%
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8.28. Formation of non-agricultural land
from agriculture 2000-2006 [%b of total]
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Forest & nature

10.33. LC consumed by forest & nature
2000-2006 [%6 of total]
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berry land

2%

Rice f.
1% 1% 0,04%

10.35. Consumption of forest & nature land
by non-forest/nature 2000-2006 [%b6 of total]

Inland p eatbogsg ¢

marsh. 6% marsh Intertid. fl. Water c.
1% : 0,1%
Burnt ar. 0,1% ’ 0,1%
1% Water b.

Sparsl. 1% Seal/ocean
veg. ar. 0,1%
6%

Bare rock Br.-leaved
0.1% forest
Beach./ 11%
dunes/ \_ Mixed f.

sand 6%
1%

Transition.

woodland/

shrub Scleroph.
23% veg.
14%

Moors/
heathl.
3%

10.37. Forested land 2006
[%6 of total area]

Transit.
woodland Broad-
shrub leaved
18% forest

28%

Mixed
forest
17%
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10.34. Formation of forest & nature land
from non-forest /nature 2000-2006
[%6 of total]

Salt  Wwaterc. cgast. Br.-leaved

marsh.- 0,4% lag. forest _ Conif.f. iced
0.2% 0,1% 3% 1% :
' 1%
Peatbogs Water b. Nat.
0.4% 18% grassl.
3% Moors/
i heathl.
marsh. 020
1o Scleroph.
Burnt ar. veg.
1% 1%
Sparsl.
veg. ar.
1% 33;122.// Transition.
sand woodland/
0,3% shrub
68%

10.36. Formation of non-forest/nature land
from forest & nature 2000-2006 [26 of total]

Compl. ;
p Agri-nat. Disc.urb.  |nd./com.
cult. pat. o 111 fabr
2% 5% o100 - 4%
241 Agro- 6% Road/rail
0.1% forest 4%
0,

Pastures 11% Port areas
6% 0.3%
Olive gr. Airports
1% 0.4%
Fruit/ \ Min. extr.
berry 11%

1%
Vine. Dump s.
1% 1%
Rice T. Green
0.2% ) - S /\ urban
Perm.irr. Non-irr. .POI’t 0.1%
land arable leisure
4% 23% 5%

10.38. Main trends in woodland & forests
consumption/formation 2000-2006 [ha/year]

(o] 300000 600000

Consumption of forest land by
urban sprawl

Conversion from forest to
agriculture

Recent fellings and transitions

woodland creation
Forest creation, afforestation

Conversion from transitional
woodland to forests

|
1
|
|
|
|
|
|
|
|
|
|
|
|
Withdrawal of farming with :
|
|
|
|
|
|
|
|
|
|
|
|
Forest creation over wetlands |
|
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11.39. Dry semi-natural areas 2006 11.40. Main trends in dry semi-natural land

[%0 of total area] consumption/formation 2000-2006 [ha/year]

Glaciers
Burnt 0 20000 40000

areas and
0.2% perpetual
snow

2%

Consumption of dry semi-natural
land cover by urban sprawl
Natural
Conversion of semi-natural land

grass. )
cover to agricu Iture

25%

Forest creation, afforestation over

Bare dry semi-natural land
rock

11%

Moors/

heathl.
Withdrawal of farming without

18% woodland creation

Beach./

dunes/ Scleroph.
Decrease of permanent snow and
sand veg. ’
glaciers
1% 12%
11.41. Wetlands & water 2006 11.42. Main trends in wetlands & water
[26 of total area] consumption/formation 2000-2006 [ha/year]
Coastal Estuar. Inl. -8000 2000 12000

marsh.
5%

1%

lagoons
2%

L
Consumption of wetlands by urban
sprawl

Conversion of wetlands to
agriculture
Peatbogs

35%

Water

Forest creation and afforestation -

bodies over wetlands
48%
° Withdrawal of farming without ]
Salt woodland creation
marshes 1
Water 1% Net water bodies creation

courses Intertid. Salines ]

0.2%

5% fl. Net wetlands creation -
3%

11.43. Mean annual conversions of forest & other woodland
[ha/year]

Icf13 Development of green urban areas

|
|
|
|
: Icf2 Urban residential sprawl
|

m1990-2000 Icf3 Sprawl of economic sites and infrastructures

m2000-2006 Icf511 Intensive conversion from forest to agriculture

Icf512 Diffuse conversion from forest to agriculture

Icf61 Withdrawal of farming with woodland creation

Icf71 Conversion from transitional woodland to forest (cons.)

Icf71 Conversion from transitional woodland to forest (form.)

Icf72 Forest creation, afforestation

1cf73 Forests internal conversions (cons.)

1cf73 Forests internal conversions (form.)

Icf74 Recent felling and transition (cons.)

Icf74 Recent felling and transition (form.)

Icf8 Water bodies creation and management

Icf9 Changes of land cover due to natural and multiple causes (cons.)

=

Icf9 Changes of land cover due to natural and multiple causes (form.)

-550000 -300000 -50000 200000 450000
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12.44. Mean annual conversions of dry semi-natural LC [ha/year]

@1990-2000
m2000-2006

.

=l

Icf13 Development of green urban areas

Icf2 Urban residential sprawl

Icf3 Sprawl! of economic sites and infrastructures

Icf521 Intensive conversion from semi-natural land to agriculture

Icf522 Diffuse conversion from semi-natural land to agriculture
Icf523 Conversions from agriculture-nature mosaics to continuous
agriculture

Icf62 Withdrawal of farming without significant woodland creation
Icf72 Forest creation, afforestation

Icf74 Recent felling and transition

Icf8 Water bodies creation and management

Icf82 Water bodies management

Icf911 Semi-natural creation (form.)

Icf912 Semi-natural rotation (cons.)

Icf912 Semi-natural rotation (form.)

Icf913 Extension of water courses (cons.)

Icf92 Forests and shrubs fires (cons.)

Icf92 Forests and shrubs fires (form.)

Icf93 Coastal erosion (cons.)

Icf94 Decrease in permanent snow and glaciers cover (cons.)
Icf94 Decrease in permanent snow and glaciers cover (form.)
Icf99 Other changes and unknown (cons.)

Icf99 Other changes and unknown (form.)

-70000

-10000

20000

12.45. Mean annual conversions of wetlands and water LC [ha/year]

@1990-2000
W2000-2006

-11000

-3000

Icf13 Development of green urban areas

Icf2 Urban residential sprawl!

Icf3 Sprawl of economic sites and infrastructures

Icf53 Conversion from wetlands to agriculture

Icf62 Withdrawal of farming without significant woodland creation

Icf72 Forest creation, afforestation

Icf8 Water bodies creation and management (cons.)

Icf81 Water bodies creation

Icf9 Changes of land cover due to natural and multiple causes (other than
LCF91)

Icf9 Changes of land cover due to natural and multiple causes (other than
LCF912)

Icf911 Semi-natural creation (form.)

1cf912 Semi-natural rotation (cons.)

Icf912 Semi-natural rotation (form.)

1cf913 Extension of water courses (form.)

13000



CLC Changes 2000-2006

CLC changes
2000 - 2006

CLC changes density
2000 - 2006:
1-25%

25 - 50%

50 - 75%

75 - 100%

Artificial surfaces

Green landscape

[ 70% of pasture,
forest and natural
land in a 5km
neighbourhood

CLC changes
1990 - 2000

CLC changes density
1990 - 2000:
1-25%

25 - 50%

50 - 75%

75 - 100%

Artificial surfaces

Green landscape

[] 70% of pasture,
forest and natural
land in a 5km
neighbourhood




Drivers of change 2000-2006

e 30y 408,
1 \ \
1 A N\

\

A
50°" \/ ,u«éoo N
D) N

b <

ST
=\
4 60

Drivers of change

Dominant
Land Cover Flow:

I Ief1 Urban
land management

B Icf2 Urban
residential sprawl

1 M Icf3 Sprawl

of economic sites
and infrastructures

Icf4  Agriculture
internal conversions

" Icf5 Conversion
from forested
& natural land
to agriculture

\ I Icf6  Withdrawal

of farming

B |cf7 Forests creation
and management
(except Icf74)

I Icf8 Water bodies
creation
and management

B |cf9 Changes
of land cover
due to natural
and multiple causes

Green landscape

70% of pasture,
forest and natural
land in a S5km
neighbourhood

Drivers of change 1990-200

o T N
190 200 30% 409, 50°\</
. , \ \ g
\ \ \

\

/o?(

058
(£ ™

Drivers of change

Dominant
Land Cover Flow:

I Ief1 Urban
land management

B Icf2 Urban
residential sprawl

1 M Icf3 Sprawl

of economic sites
and infrastructures

Icf4  Agriculture
internal conversions

" Icf5 Conversion
from forested
& natural land
to agriculture

\ I Icf6  Withdrawal

of farming

Bl Icf7 Forests creation
and management
(except Icf74)

B Icf8 Water bodies
creation
and management

I Icf9 Changes
of land cover
due to natural
and multiple causes

Green landscape

70% of pasture,
forest and natural
land in a Skm
neighbourhood




Artificial sprawl_ 2000-2006

b s AT s Artificial sprawl
Bl 1-5%
Bl 5-10%

B more than 10%
B Artificial surfaces

Green landscape

[] 70% of pasture,
forest and natural
land in a 5km
neighbourhood

; : | 3p°.
0 500 1000 km - - \ sl
1 Lo ] 102 2he 3ge- b i 40°
' Avrtificial sprawl 1990-2000
- jre po g g i I.__é‘0° O e | Artificial sprawl
7 A IR 1-5%
g Bl 5-10%
A Bl nore than 10%
B Artificial surfaces
_ Green landscape
| [0 70% of pasture,
forest and natural
land in a Skm
neighbourhood
50%
400,
/'/
0 500 1000 km . | \ Ly
1 L 0f ] 16°, 2pe 302 i 40°
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500 |
i

1000 km

40

Agriculture 2000-2006

502 4 600
/\

4

700

607

Agriculture

Conversion of marginal land
1-5%

m 5-10%

B 10 - 30%

Bl more than 30%

Net conversion
from pasture to crop land

Net increase of set aside/fallow land
Bl more than 30%

EE 1-30%

Net conversion of pasture to arable
mm 1-30%

B more than 30%

Withdrawal of farming (total)
m 1-5%

B 5-10%

B 10-30%

B more than 30%

Green landscape

[] 70% of pasture,
forest and natural
land in a 5km
neighbourhood

500 |
g

1000 km

40

Agriculture 1990-2000

502 4 600N
/\

e s

08

50% ..

Agriculture

Conversion of marginal land
1-5%

m 5-10%

m 10 - 30%

Bl more than 30%

Net conversion
from pasture to crop land

Net increase of set aside/fallow land
Bl more than 30%

EE 1-30%

Net conversion of pasture to arable
E 1-30%

B more than 30%

Withdrawal of farming (total)
1-5%

5-10%

10 - 30%

more than 30%

Green landscape

[] 70% of pasture,
forest and natural
land in a 5km
neighbourhood
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Forest and nature 2000-2006

50

60°

2D° 30

70"

60°

50°

40

Forest & nature

Withdrawal
of farming with
woodland creation

Hl 1i- 5%
Bl 5-10%
Il more than 10%

Forest creation
Bl 1-5%

Bl 5-10%

Il more than 10%

Green landscape

[ 70% of pasture,
forest and natural
land in a 5km
neighbourhood

Forest and nature 1990-2000

_60° ' ' 24

100

20e

0% 40° 502N 60°

30°

700

60°

50

400,

40¢

pe

Forest & nature

Withdrawal
of farming with
woodland creation

Hl 1i- 5%
Bl 5-10%
Il more than 10%

Forest creation
Il 1-5%

Bl 5-10%

Il more than 10%

Green landscape

[ 70% of pasture,
forest and natural
land in a 5km
neighbourhood




