Montenegro

Land cover 2006

Overview of land cover & change 2000-2006

Although the intensity of land cover change in Montenegro was more than
doubled compared to the previous period 1990-2000, the overall change
dynamic in Montenegro landscape is still very low, compared to the other
European countries. The acceleration of land cover change has been caused
mainly by increased intensity of conversions of forested land and open
spaces/bare soils and also by accelerated artificial land take.

Forested land, pastures and semi-natural vegetation are the land cover types
with prevailing consumption of initial area, in contrast, artificial surfaces,
together with open spaces/bare soils and arable/crop land show increase in
net change balance.

The development of mountainous landscape of Montenegro in 2000-2006
has been driven by forest creation and development and also by natural
conversions represented mostly by forest/shrub fires and conversion of
transitional woodland into sparsely vegetated areas. Forested land was the
landscape type with highest change dynamic, characterized by total annual
turnover. However, most of forested land turnover has been driven by
internal changes between transitional woodland and standing forests
reflecting regular forestry activities. Besides these natural landscape
conversions, artificial land take with prevailing share of sprawl of economic
sites and infrastructures (mostly over forested and pasture land) was the
other main driver of land cover exchange in Montenegro.

Concerning the spatial distribution of change areas, artificial land take occurs
mostly along the Adriatic coast, in surroundings of capital city Podgorica and
also in mining region near Pljevlja city in northern Montenegro. Changes of
forested landscape (other than recent felling and conversion) are situated
mainly in western part of the country.

Note: The results presented here are based on a change analysis of 44 land cover
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Land cover trends comparison 1990-2000 vs. 2000-2006

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

Annual land cover change [ha/year] 269 602
Annual land cover change as % of initial year 0.02%0 0.04%
Land uptake by artificial development as mean annual change [ha/year] 30 65
Agricultural land uptake by urban and infrastructures development as mean annual change [ha/year] 15 31

Net uptake of forests and semi-natural land by agriculture as mean annual change [ha/year] -15 13

Net conversion from pasture to arable land and permanent crops as mean annual change [ha/year] 0] 7
Forest & other woodland net formation as mean annual change [ha/year] 3 -66

Dry semi-natural land cover net formation as mean annual change [ha/year] 1 32
Wetlands & water bodies net formation as mean annual change [ha/year] 3 3

2.7. Intensity of main change drivers (LC FLOWS) [ha/year]
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Artificial areas
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Extension of construction sites and residential sprawl

During 2000-2006, artificial sprawl in Montenegro significantly accelerated compared to previous period. Land take has more then doubled been driven
mainly by accelerated extension of construction sites (39%), which indicates potential of further artificial development, together with sprawl of mine and
quarrying areas (21%) or dumpsites (12%) and diffuse residential sprawl (19%). Comparing to the previous period, the main difference in land take
structure in the country is the significantly increased intensity of construction sites extension and as well as increase of diffuse residential sprawl.
Concerning land cover uptaken by artificial sprawl, these are dominated by agricultural mosaics and pastures (48%), followed by forested land (37%) and
semi-natural vegetation (8%) or open spaces/bare soils areas (7%) to a lesser extent.
Development and infilling of urban areas disappeared from artificial exchange, the same could be said about conversion from developed areas to
agriculture or water bodies. The only driver which has consumed artificial areas is transitional woodland creation over former mineral extraction sites.
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Agriculture

Agriculture
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Artificial consumption of mosaics and pastures

Agricultural land, which covers only about 16% of total Montenegro area, is dominated by agriculture land with natural vegetation (more than 80% of total agricultural land cover) followed by
pasture, permanent crop land and vineyards with only negligible share of arable land. Small percentage of agricultural land in Montenegro corresponds to low share of agricultural conversions on
total land cover exchange. The development of agricultural land has been driven mostly by external exchange of land cover with artificial surfaces and natural land, with insignificant conversion
from pasture to arable land. Conversion from semi-natural land cover to agriculture prevails over withdrawal of farming; however, the major driver of agricultural consumption is artificial land take,
driven mainly by sprawl of discontinuous urban fabric, followed by construction and mineral extraction sites extension and development of transportation networks. Concerning the change balance
of particular agricultural classes, arable land together with complex cultivation patterns and vineyards have slightly positive balance of net change, in contrast, pastures and agriculture with natural
vegetation have significant decrease of area, which has been caused mainly through consumption of these agricultural classes by artificial land take.

4.13. Development of agricultural areas 2000-2006

4.12. Agricultural areas 2006
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Forest & nature
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Natural land consumption by construction, mine and dump sites; forest and shrub
fires, conversion of transitional woodland into sparsely vegetated areas

Natural land in Montenegro consists mainly of forested areas (with prevailing share of broad-leaved forest and transitional woodland)
and of natural grasslands and sparsely vegetated areas.

Main changes of natural land cover are due to recent transitions between standing forests and transitional woodland as result of
forestry activities. Besides these internal forest conversions, forest and shrub fires and semi-natural creation, represented by
transitional woodland conversion into sparsely vegetated land, are the most significant flows of natural land cover exchange in the
country. The main driver of natural land cover consumption in Montenegro is artificial land take represented mostly by sprawl by
construction, mineral extraction and dump sites extension.

2000 - 5.16. Development of forest & nature areas 2000-2006 — detailed balance [ha]
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Annex: Land cover flows and trends

Land cover flows 2000-2006

6.18. Consumption of land cover
2000-2006 [%6 of total change area]
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6.19. Formation of land cover
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Artificial areas

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

8.25. LC consumed by agriculture 2000-2006
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9.31. Mean annual agriculture internal 9.32. Mean annual conversions between agriculture
conversions [ha/year] and other LC types [ha/year]

|
Icf411 Uniform extension of |
set aside fallow land and : Icf13 Development of green urban areas
pasture |
|
|
Icf412 Diffuse extension of set |

aside fallow land and pasture L
@1990-2000

— Icf2 Urban residential spraw!

Icf421 Conversion from arable m2000-2006 Icf3 Spraw! of economic sites and
land to permanent irrigation
perimeters ]

Icf511 Intensive conversion from forest to

Icf422 Other internal .
agriculture

conversions of arable land

Icf512 Diffuse conversion from forest to
[ | agriculture

|
|
|
|
|
|
|
|
|
|
|
|
| .
| infrastructures
|
|
|
|
|
|
|
Icf431 Conversion from olives !
. |
groves to vineyards and |
orchards |
| . . .
. Icf521 Intensive conversion from semi-
natural land to agriculture

Icf432 Conversion from
vineyards and orchards to
olive groves

@1990 - 200
m2000 - 200

o o -

1cf433 Other conversions
between vineyards and
orchards

Icf441 Conversion from
permanent crops to permanent
irrigation perimeters

Icf442 Conversion from
vineyards and orchards to
non-irrigated arable land

Icf443 Conversion from olive
groves to non-irrigated arable
land

Icf444 Diffuse conversion from
permanent crops to arable
land

Icf451 Conversion from arable
land to vineyards and orchards

Icf452 Conversion from arable
land to olive groves

Icf453 Diffuse conversion from
arable land to permanent
crops

Icf461 Conversion from
pasture to permanent irrigation
perimeters
Icf462 Intensive conversion
from pasture to non-irrigated

Icf522 Diffuse conversion from semi-
natural land to agriculture

1cf523 Conversions from agriculture-
nature mosaics to continuous agriculture
(cont. agri. cons.)

Icf523 Conversions from agriculture-
nature mosaics to continuous agriculture
(cont. agri. form.)

Icf53 Conversion from wetlands to
agriculture

Icf54 Conversion from developed areas
to agriculture

Icf61 Withdrawal of farming with
woodland creation

Icf62 Withdrawal of farming without
significant woodland creation

Icf81 Water bodies creation

1cf913 Extension of water courses

1cf92 Forests and shrubs fires

arable land and permanent e 1cf93 Coastal erosion
crops ] ]
Icf463 Diffuse conversion from : .
pasture to arable and | 1cf99 Other changes and unknown (agri.
permanent crops : cons.)
1 |
Icf47 Extension of agro- : 1cf99 Other changes and unknown (agri.
forestry | form.)
1
0 4



Montenegro

Forest & nature

10.33. LC consumed by forest & nature
2000-2006 [%6 of total]
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11.39. Dry semi-natural areas 2006
[%6 of total area]
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11.40. Main trends in dry semi-natural land
consumption/formation 2000-2006 [ha/year]
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12.44. Mean annual conversions of dry semi-natural LC [ha/year]
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12.45. Mean annual conversions of wetlands and water LC [ha/year]
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CLC Changes 2000-2006

SN i

CLC changes
2000 - 2006

CLC changes density
2000 - 2006:

B 1-25%

Hl 25-50%

Il 50 -75%

Hl 75-100%

B Artificial surfaces

Green landscape

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

CLC Changes 1990-2000
= ¥

CLC changes
1990 - 2000

CLC changes density
1990 - 2000:

B 1-25%

Hl 25-50%

Il 50 -75%

Hl 75-100%

B Artificial surfaces

Green landscape

] 70% of pasture,
forest and natural
land in a S5km
neighbourhood
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Drivers of change 2000-2006

Drivers of change

Dominant
Land Cover Flow:

I lefl Urban
land management

B Icf2 Urban
residential sprawl

| I \cf3 Sprawl

of economic sites
and infrastructures

| Icf4 Agriculture
internal conversions

[ Ief5 Conversion
from forested
& natural land
to agriculture

[0 Icf6  Withdrawal
of farming

I |cf7 Forests creation
and management
(except Icf74)

I Icf8 water bodies
creation
and management

4 I 1cf9  Changes

of land cover
due to natural
and multiple causes

Green landscape

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

Drivers of change

Dominant
Land Cover Flow:

I lefl Urban
land management

B Icf2 Urban
residential sprawl

B Icf3 Sprawl
of economic sites
and infrastructures

. Icfa Agriculture
internal conversions

[ Icf5 Conversion
from forested
& natural land
to agriculture
[ Icfé  Withdrawal
of farming
I \cf7 Forests creation
and management
(except Icf74)

I 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
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Artificial sprawl

. | Hl 1-5%

Il 5-10%

| EE more than 10%

I Artificial surfaces

Green landscape

| 1 70% of pasture,

forest and natural
land in a Skm
neighbourhood

Artificial sprawl

v | W 1-5%
| N 5-10%

Bl more than 10%

| mmm Artificial surfaces

Green landscape

] 70% of pasture,
forest and natural
land in a Skm
neighbourhood
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Agriculture 2000-2006

Agriculture

Conversion of marginal land
1-5%

Bl 5-10%

B 10 - 30%

B more than 30%

Net conversion
from pasture to crop land

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

B 1-30%

Net conversion of pasture to arable
B 1-30%

B more than 30%

Withdrawal of farming (total)
B 1-5%

B 5-10%

mm 10 - 30%

B more than 30%

Green landscape

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

Agriculture

Conversion of marginal land
1-5%

Bl 5-10%

B 10 - 30%

B more than 30%

Net conversion
from pasture to crop land

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

B 1-30%

Net conversion of pasture to arable
B 1-30%

B more than 30%

Withdrawal of farming (total)
B 1-5%

B 5-10%

mm 10 - 30%

B 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

Forest & nature

Withdrawal

of farming with
woodland creation
M 1-5%

Bl 5-10%

I more than 10%

Forest creation

Il 1-5%
Bl 5-10%
B more than 10%

Green landscape

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

Forest & nature

Withdrawal

of farming with
woodland creation
Bl 1- 5%

Il 5-10%

B more than 10%

Forest creation

Il 1-5%
Bl 5-10%
B more than 10%

Green landscape

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




