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Abstract
Forest fragmentation, which is usually defined as a landscape scale process that involves both loss of forest and its
fragmentation per se, is important for understanding of ecological function and process. We performed a multiple-scale
analysis of forest fragmentation based on 30 m spatial resolution forest/non-forest cover raster maps, derived from
CORINE Land Cover database in Lithuania. We calculated forest fragmentation indexes within the fixed-set of non
overlapping analysis blocks of five sizes (2.25, 7.29, 65.61, 590.49, and 5,314.41 ha) and classified them with certain
category of fragmentation. Fragmentation assessed using proportion of forest was scale-dependent. In 2.25 ha size blocks
60.9% of all forest was classified as inner (those were at least 90% forested), but decreased rapidly in large blocks, so
that less than 2% of this class were found in 5,314.41 ha blocks. The decrease of dominant forest (those were at least
60% forested) along the scale was less steep. In 2.25 ha blocks share of the dominant forest was 74.9 %, while in
5,314.41 ha blocks  30.1 %. Fragmentation of forest landscape assessed by using two fragmentation components
(proportion of forest and connectivity) was scale-dependent, more or less. Most Lithuanian forest was in fragmented
landscapes. In the mid-size blocks (7.29 ha and 65.61 ha) 35.3% and 8.1%, of all forest was contained in a fully forested
(interior) blocks, while 22.6% and 27.2% was attributed to an edge, 28.0% and 48.0%  patch, respectively.
Share of interior forest was smaller in larger blocks, with less than 1% of forest was classified as interior in 5,314.41
ha blocks while proportion of patch forest reached 74.4% at this scale. Though, relatively less fragmented forest
landscapes were in the south-eastern part of the country, our results suggest that fragmentation is so prevalent it could
potentially influence ecological processes on most forest landscapes of Lithuania.
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Introduction
Forest ecosystems are among those highly affected by various human activities, including timber exploitation, land use for agriculture, urban and road
building (Hunter 1990, Myers 1996). Human caused
forest fragmentation could be either temporary after
clearing and replanting the forest areas or long-lasting when caused by the expansion of agricultural and
urban areas.
In Europe, forest biomes are considered to be
particularly impacted by human caused fragmentation
(Wade et al. 2003). Here, fragmentation of forest land
has historically occurred in many countries, but for
several decades till now forest area is expanding (MCPFE 2007). For instance, lowest percentage of Lithuanian forest area was 19.7% in 1948 (Brukas et al. 1998,
Juodvalkis et al. 2003), since then Lithuanian forest
cover was steadily growing on average 0.2% per year
(Kulieðis 2006). However, increase of total forest area
may be accompanied by the decrease of core forest
and increased perforation or patchiness of forest areas (Kozak et al. 2007) and may cause an impact on
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wildlife, as there are many animal and plant species,
requiring certain habitat sizes, edge zones and other
characteristics of forest stands (Andren 1994, GrashofBokdam 1997, Gibbs 1998). Hence, data on forest fragmentation, amount of forest and its spatial pattern are
valuable for quantifying of changes in forest cover
associated with forest fragmentation and linkage
among ecological pattern, function and process.
Different authors measure forest fragmentation in
different ways and at different spatial scales (Fahrig
2003). In order to evaluate the fragmentation, which
is usually defined as a landscape-scale process involving both habitat loss and fragmentation per se, many
of forest fragmentation and connectivity measures
have been described in the literature (see, Vogelmann
1995, Trani and Giles 1999, Wickham et al. 1999). These
include mean forest patch size, percent of interior forest, mean forest patch density, number of forest patches, interpatch distance, forest patchiness, forest contiguity, forest continuity, total edge, etc. But many of
these measures have strong relationships with amount
of habitat as well as with each other (Gustafson 1998,
Wickham et al. 1999). It is quite common for fragmenISSN 1392-1355

BALTIC FORESTRY
MULTI-SCALE ANALYSIS OF FOREST FRAGMENTATION IN LITHUANIA

tation studies to report individual effects of fragmentation measures without reporting the relationships
among them, or do not separate the effects of habitat
loss from the configurational effects of fragmentation,
which makes the results difficult to interpret (Fahrig
2003).
Recently, a forest fragmentation model that distinguishes different types of fragmentation categories
based on two measures: proportion of forest (i.e. habitat amount) and connectivity (configuration) has been
developed by Riitters et al. (2000). With certain modifications this model has been used in the later studies
of forest fragmentation (Riitters et al. 2002, Wade et al.
2003, Riitters and Coulston 2005). Using the model, categories of forest fragmentation are well visually represented and easily understood. Any specified area (state
forest enterprise, municipality or town) can be quantified as having particular amount of forest, and the degree to which that forest is fragmented. Fragmentation
estimates could be used by forest and conservation
officials, researchers in order to analyze, assess and
control fragmentation in forest landscapes.
It is generally recognized that landscape patterns
are spatially correlated and scale-dependent. Hence,
understanding of their structure requires multiscale
information (Wu et al. 2004). In our study, we presented
assessment of multi-scale forest fragmentation in
Lithuania. This analysis of forest pattern such as
presented herein provides a baseline, from which
changes in fragmentation patterns over time could be
monitored.

A. KUÈAS ET AL.

resolution forest/non-forest cover raster map, derived
from CLC. Lithuanian CLC broad-leaved (CLC code 3.1.1), coniferous (3.1.2) and mixed forest - (3.1.3) we
grouped into one general forest class F. The remaining classes were grouped into one non-forest class
N. Inland and marine waters treated as missing data
values M, so they did not increase the forest fragmentation during the analysis. In forest/non-forest
raster map, F area covered ~29% (1862587.17 ha),
N area ~69% (4500627.48 ha) and M ~2% (126316.80
ha) of the study area.
Fragmentation metrics
Metrics that identify patterns of forest fragmentation were based on the proportion of forest (Pf) and
the forest connectivity (Pff ) values within a fixed set
of non overlapping blocks (hereafter - blocks). P f,
is the ratio of the number of forest pixels over the total
number of pixels within the block that are not water
(missed class). Pff , is the ratio of the number of pixel
pairs in cardinal directions that are both forest over
the number of pixel pairs in cardinal directions that are
either both forested or one is forested. Fragmentation
category for particular block was defined using Pf and
Pff values. Because both P f and P ff values are proportions, they range from 0 to 1. The model that delineates fragmentation categories is shown in Figure 1.
The P ff values larger than P f indicate that forest
is more clustered (less fragmented). The Pf values larger than Pff mean that non-forest is more clustered (Riitters et al. 2002). Determination rules of six forest frag-

Material and methods
Land cover data
We used CORINE Land Cover database of the year
2000 with a minimum mapping unit of 25 ha (hereafter,
CLC). For CORINE Land Cover database as a primary photo interpretation data source Landsat 7 ETM+
satellite imagery was used. Lithuanian territory was
covered by 6 partially overlapping Landsat 7 ETM+
scenes: 185-21 (02-Mar-2000), 186-21 (10-Jun-2000),
186-22 (15-Jul-2001), 187-21 (03-Mar-2000), 187-22 (16Mar-2000), 188-21 (07-Mar-2000), 188-22 (10-Mar-2000)
and 189-21 (31-Jul-1999) (Vaitkus 2004). Standard methodology of CLC2000 database has been specified in
several successive versions and updates of its technical documentation (e.g. Bossard et al. 2000).
According to the National Lithuanian CLC database, which contains 32 (of the total 44 defined)
standard land cover classes in the 3rd level of CLC
nomenclature, forest area makes ~32%, agricultural
~60% and other ~8% (Vaitkus 2004). For multiple-scale
analysis of forest fragmentation we used 30 m spatial
2011, Vol. 17, No. 1 (32)

Figure 1. The model used for determination of six forest
fragmentation categories based on local measurements of P f
and P ff within a given block (adapted from Riitters et al. 2000
 Erratum 2)
ISSN 1392-1355
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mentation categories are presented below. Names after Riitters et al. (2000):
· Edge, if P f >0.6 and P f - P ff <0.
· Perforated, if P f >0.6 and P f - P ff >0.
· Undetermined, if P f >0.6 and Pf = Pff .
· Interior, if P f =1.
· Patch, if P f <0.4.
· Transitional, if 0.4£P f £0.6.
Computation of P f and P ff values within 5x5 pixel
hypothetical blocks is shown in Figure 2 and Table 1.
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In order to evaluate forest fragmentation on a
multiple spatial scale, Pf and Pff values were calculated within the blocks, which represent real landscapes,
using a raster overlay at multiple scales. Forest fragmentation indexes were calculated within five selected block sizes, spanning four orders of magnitude (e.g.
Ostapowicz et al. 2008) and based on grouped CLC
raster grid: 2.25 ha (5x5 pixels); 7.29 ha (9x9 pixels);
65.61 ha (27x27 pixels); 590.49 ha (81x81 pixels) and
5,314.41 ha (243x243 pixels).

Figure 2. Illustration of measurements that identify: "edge" (A), "perforated" (B), "undetermined" (C), "interior" (D), "patch"
(E), and "transitional" (F) fragmentation categories within six hypothetical blocks. Letters within the blocks indicate "F" 
forest, "N"  non-forest and "M"  missing pixels. Heavy solid lines indicate {FN} connection, light solid lines  {FF}, no
lines  {NN}, {MM} pixel edge types. {NN}, {MM} and dashed lines are not used in calculations. Computation of P f and
P ff values is shown in Table 1

An assignment of fragmentation categories to
blocks started with calculation of P f for the entire
dataset. Pff values were calculated in order to define
edge (A) and perforated (B) fragmentation categories
(see, Table 1). For interior (D), patch (E) and transitional (F) categories, Pff values were not calculated.
In case P f = P ff , fragmentation category for a particular block was defined as undetermined (C).

We also set two threshold values (0.9 and 0.6) for
proportion of forest (Pf) in order to evaluate this component of fragmentation separately from forest connectivity (Pff), for each of the five block sizes. A landscape with a P f of at least 0.9 was referred to as inner, at least 60% forested landscapes were classified
as dominant. The threshold values were chosen by
analogy to percolation theory (Stauffer and Aharony

Table 1. Computation of Pf and Pff values for determination of fragmentation categories within six
hypothetical blocks (shown in Figure 2). Pf thresholds were used to define "interior", "patch" and
"transitional" fragmentation categories. Pf - Pff thresholds were used to define "edge", "perforated"
and "undetermined" fragmentation categories. Numbers in bold indicate values that were critical to
determine particular fragmentation categories

*  if P f =1 or Pf£ 0.6, calculations of {FF},{FN}, P ff and P f - Pff were ignored
2011, Vol. 17, No. 1 (32)
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1991, Riitters et al. 2000), assuming a random distribution of forest in a landscape (Wade et. al. 2003,
Riitters et al. 2002). These categories are somewhat
arbitrary and not exclusive, landscape that meets inner criterion also meets dominant criterion.
ArcGIS Spatial Analyst tools combined with and
custom Python-based forest fragmentation calculation
application was used for calculations.
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Generally, the study area and area of landscapes
that contained forest increased when larger blocks were
chosen. With block size of 150 x 150 m the total study
area covered 6 426 441 ha and landscapes with forest
covered 2 419 329 ha (36.7%). With block sizes of 270 x
270 m, 810 x 810 m, 2,430 x 2,430 m and 7,290 x 7,290 m,
the study area covered 6 466 426.8 ha, 6 554 767 ha,
6 710 918.8 ha and 7 089 422.9 ha, forested landscapes
 2 851 098 ha (44.1%), 4 158 493 ha (63.4%),
5 962 176.00 ha (88.8%) and 6 988 449 ha (98.6%), respectively. The increase of percentage of forested landscape was because larger blocks were more likely to
include at least some forest, so these blocks were contributing to forested landscapes. Similarly, larger blocks
subsumed more area that was outside of Lithuania, so
the total amount of study area also increased.
Proportion of forest (P f ) that reflects one aspect
of fragmentation i.e. amount of habitat, was scale dependent in Lithuanian forest landscapes. The percentage of both inner and dominant threshold categories
diminished in broader scales (Figure 3). Responses of
these metrics to changing scale were simple scaling
relations. 60.9% of all forest was classified as inner in
2.25 ha size blocks, but decreased rapidly in large

blocks, so that less than 2% of this class were found
in 5,314.41 ha blocks. The decrease of dominant forest was less steep. In 2.25 ha blocks share of the
dominant forest was 74.9%, in 65.6 ha  61.3%, and in
5,314.41 ha blocks  30.1%.
The fragmentation index categories reflecting both
aspects of fragmentation i.e. amount of habitat and fragmentation per se were more or less scale-dependent in
Lithuanian forest landscapes. Responses of interior,
patch, perforated and undetermined categories to
changing scale were consistent scaling relations. The
percentage of interior, perforated and undetermined
categories diminished in broader scales, while proportion of patch fragmentation category increased. Transitional and edge categories showed no simple scaling
relations to the changing scale (Figure 4).
The interior category was most common for the
two smallest block sizes whereas the patch category
was most common for the three largest block sizes
(Table 2, Figure 4). Perforations (non-forest areas) in
the two smallest block sizes (2.25 ha, 7.29 ha) were
much more common than in the large ones. The undetermined category was the least common and none of
it was assigned for larger blocks. The edge and transitional categories were less common than interior
category in two smallest block sizes and more common for three largest block sizes.
Distribution of Lithuanian forest fragmentation
categories, in 65.61 ha and 590.49 ha blocks, are shown
in Figure 5. Interior and edge forest landscapes correspond with largest forested areas in Lithuania (e.g.
Dainava, Rûdninkai, Labanoras, Kazlø Rûda and Karðuva forests). At the broader scale (590.49 ha), considerable amount of interior landscapes were substituted by edge and transitional landscapes, while patch

Figure 3. Scale-dependent fragmentation of Lithuanian forests: the percentage of blocks of different sizes that meet
the criteria of "dominant" ( ) and "inner" (¢ ) fragmentation categories

Figure 4. Distribution of fragmentation index categories in
blocks of different sizes, where "interior" (´), "patch" (+),
"edge" (£ ), "transitional" (H ), "perforated" (¯ ), "undetermined" ( )

Results
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Table 2. Distribution of
the total forest area
among "patch", "edge",
"transitional", "interior",
"perforated" and "undetermined" fragmentation
categories for five blocks

Block size
5×5 pixels - 2.25 ha
9×9 pixels - 7.29 ha
27×27 pixels - 65.61 ha
81×81 pixels - 590.49 ha
243×243 pixels - 5314.41
ha

Edge
3
(10 ha)
320.155
(13.2%)
643.773
(22.6%)
1129.476
(27.2%)
1041.034
(17.5%)
728.074
(10.4%)

Perforated
3
(10 ha)
81.738
(3.4%)
72.565
(2.6%)
16.993
(0.4%)
1.771
(0.0%)
0.000
(0.0%)

Fragmentation categories
Undetermined
Interior
3
3
(10 ha)
(10 ha)
0.635
1361.315
(0.0%)
(56.3%)
0.219
1007.259
(0.0%)
(35.3%)
0.000
336.842
(0.0%)
(8.1%)
0.000
31.886
(0.0%)
(0.5%)
0.000
0.000
(0.0%)
(0.0%)

Patch
3
(10 ha)
419.744
(17.4%)
799.115
(28.0%)
1994.413
(48.0%)
3897.234
(65.4%)
5202.807
(74.4%)

Transitional
3
(10 ha)
235.742
(9.7%)
328.167
(11.5%)
680.769
(16.4%)
990.251
(16.6%)
1057.568
(15.1%)

Percentages of total forest area for the given block size do not always sum to 100.0 due to rounding. Non-forested landscapes were ignored in calculations

landscapes subsumed portion of non-forest land. The
patch landscapes covered large portion of the Lithuanian territory, representing the highly fragmented forest landscapes at broader scales. Transitional forest

Figure 5. Distribution of Lithuanian forest fragmentation
categories at: A  65.61 ha blocks, B  590.49 ha blocks
2011, Vol. 17, No. 1 (32)
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landscapes were mainly located between edge and
patch landscapes.

Discussion and conclusions
Similarly to other forest fragmentation studies
completed in multiple landscape sizes (Riitters et. al.
2002, Ostapowicz et. al. 2008) the results of our study
on Lithuanian forest fragmentation were scale dependent. This dependence supports the statement that there
is no single correct or optimal scale for characterizing and comparing landscape patterns (e.g. Levin
1992, Wu et al., 2002) and the same spatial resolution
and extent should be used in comparison between the
landscapes. Moreover, because the ecological systems
also operate on multiple scales multiscale landscape
patterns are likely to be successful for linking landscape fragmentation pattern to the ecological pattern.
On the other hand, observed sensitivity of the
forest fragmentation categories to the observational
scale indicates general level of fragmentation. If forest was not fragmented, increased landscape sizes
would not alter composition of forest fragmentation
classes (Riitters et. al. 2002). The marked decreases in
inner, which reflects a single fragmentation component
- amount of forest and interior that reflects both amount
of forest and connectivity, categories over the range
of block sizes tested indicate that fragmentation is
prevalent in the forested landscapes. Well-marked increase of patch fragmentation category that corresponds to the most fragmented forest landscapes supports the claim. The amount of dominant forest decreased by around 45% as landscape size changed
over four orders of magnitude. This indicates a moderate distinction between the areas, that are mostly
forested and those that are not.
Fragmentation maps (2.25 ha, 7.29 ha, 65.61 ha
block size), those represent local or national-scale
ISSN 1392-1355
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patterns of forest fragmentation in Lithuania (Figure
5A) compared with the soil and relief data (see, Mejeris and Vaitiekûnas 1981), suggest that most of the
forest persist in the areas less favorable for agriculture, where soils are sandy, poor in nutrients, and on
hilly or very wet terrain. Similar association patterns
were generally observed for other areas in Europe (e.g.
Wulf 1998). Broader scale fragmentation (e.g. 590.49
ha, Figure 5B) suggests regional scale fragmentation
patterns. At this scale neither local forest fragmentation nor forest area are precisely represented, but it
is suited for comparison of regional or global landscape
patterns and tracking changes of large scale processes. At this scale, landscapes of fragmented forest categorized as patch covered 65.4% of all forested landscapes where forest did occur, but interior covered
only 0.5%, suggesting a lack of large and not fragmented by the human activities forest areas in Lithuania.
However, those large and not fragmented forests may
serve as potential wildlife refuges.
There is shown in the literature that forest fragmentation can have an impact on plant and animal
species diversity (e.g. Mikk and Mander 1995, Jansson and Andren 2003), plant colonization (Dzwonko
and Gawronski 1994, Grashof-Bokdam 1997), animal
movement (Gardner et al. 1992, Belisle et al. 2001),
predation (Mazgajski and Rejt 2005), habitat suitability (Burke and Nol 2000) and changes in microclimate
(Chen et al. 1995). Though effects of fragmentation
vary from species to species, it may be summarized as
follows: specialist species are more likely to be affected
by the small fragmentation than generalists.
Recently, possible negative effects of the forest
fragmentation on distribution of common dormouse
(Juðkaitis 2007) and wolves (Balèiauskas 2008) in
Lithuania and Eurasian lynx in Poland (Niedzialkowska et al. 2006) were suggested. However, studies that
use multiple scale fragmentation patterns and metrics
that compute both components of fragmentation (i.e.
amount of forest, and fragmentation per se) in order
to assess ecological effects for the region are still lacking. We hope that our study will foster future landscape fragmentation research in order to define and
quantify causes of fragmentation and possible effects
of fragmentation on biodiversity and will serve as basis
for the future analysis of temporal changes of forest
fragmentation.
Our analysis was limited (considering temporal
extent of data used) to the forest-non-forest fragmentation but distinguishing among forest vegetation
types (e.g. specific habitats) and historical forest continuity would expose even more fragmentation. Although, relatively less fragmented forest landscapes
were in the south-eastern part of the country. The
2011, Vol. 17, No. 1 (32)
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study results suggest that fragmentation is so prevalent it could potentially influence ecological processes on most forest landscapes of Lithuania.
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Påçþìå
Ôðàãìåíòàöèÿ ëåñà îïðåäåëÿåòñÿ êàê ïðîöåññ ëàíäøàôòíîãî óðîâíÿ, âêëþ÷àþùèé è óìåíüøåíèå ëåñèñòîñòè, è
äðîáëåíèå ìàññèâà per se. Ôðàãìåíòàöèÿ ÿâëÿåòñÿ âàæíîé ñîñòàâëÿþùåé ïîíèìàíèÿ ýêîëîãè÷åñêèõ ôóíêöèé è
ïðîöåññîâ. Ìû âûïîëíèëè ôðàãìåíòàðíûé àíàëèç ëåñíûõ ìàññèâîâ â ðàçëè÷íûõ ìàñøòàáàõ, èñïîëüçóÿ 30-ìåòðîâóþ
ïðîñòðàíñòâåííóþ ðåçîëþöèþ ëåñíûõ/íåëåñíûõ ðàñòðîâûõ èçîáðàæåíèé, ñîñòàâëåííûõ íà îñíîâå áàçû äàííûõ
ïîêðîâà Ëèòâû CORINE. Ìû ðàññ÷èòàëè èíäåêñû ôðàãìåíòàöèè ëåñíûõ ìàññèâîâ, èñïîëüçóÿ íåïåðåêðûâàþùèåñÿ
áëîêè ïÿòè ðàçìåðîâ (2,25, 7,29, 65,61, 590,49 è 5314,41 ãà) è êëàññèôèöèðîâàëè èõ êàê ñîîòâåòñòâóþùèå êîìïîíåíòû
ôðàãìåíòàöèè. Îöåíêà ôðàãìåíòàöèè, èñïîëüçóÿ ïðîïîðöèþ ëåñà, çàâèñèò îò ìàñøòàáà. Â áëîêàõ ðàçìåðîì 2,25 ãà
60,9% âñåãî ëåñà áûëî êëàññèôèöèðîâàíî êàê «âíóòðåííèé ëåñíîé ëàíäøàôò» (òåððèòîðèÿ, ãäå ëåñ çàíèìàåò íå ìåíåå
90%), íî ñîîòâåòñòâóþùèå ïðîöåíòû áûñòðî óáûâàëè â áîëüøèõ áëîêàõ, òàêèì îáðàçîì, ÷òî ìåíåå 2% ýòîãî êëàññà
áûëî íàéäåíî â áëîêàõ ðàçìåðîì 5314,41 ãà. Óáûâàíèå «äîìèíèðóþùåãî ëåñíîãî ëàíäøàôòà» (ãäå ëåñ çàíèìàåò íå
ìåíåå 60%) ñ èçìåíåíèåì ìàñøòàáà áûëî ìåíåå ðå çêîå. Â áëîêàõ ðàçìåðà 2,25 ãà 74,9% âñåãî ëåñà áûëî
êëàññèôèöèðîâàíî êàê äîìèíèðóþùèé ëåñíîé ëàíäøàôò, à â áëîêàõ ðàçìåðà 5314,41 ãà  30,1%. Îöåíêà ôðàãìåíòàöèè
ëåñíîãî ëàíäøàôòà ñ èñïîëüçîâàíèåì äâóõ êîìïîíåíò ôðàãìåíòàöèè (ïðîïîðöèè è ñâÿçàííîñòè ëåñà) áûëà áîëåå èëè
ìåíåå çàâèñèìà îò ìàñøòàáà. Áîëüøèíñòâî ëåñîâ Ëèòâû ïðåäñòàâëÿåò ñîáîé ðàñ÷ëåíåííûé (ôðàãìåíòàðíûé) ëàíäøàôò.
Íàïðèìåð, â áëîêàõ ñðåäíèõ ðàçìåðîâ (7,29 ãà è 65,61 ãà) áûëè âûäåëåíû «ïîëíîñòüþ ëåñíûå ëàíäøàôòû»
ñîîòâåòñòâåííî 35,3% è 8,1% îò âñåãî ëåñíîãî ìàññèâà; «ëàíäøàôòû ëåñíûõ îêðàèí» ñîîòâåòñòâåííî 22,6% è 27,2%;
«ëàíäøàôòû ñ î÷åíü ðåäêèì ëåñîì (ðåäêîëåñüå)» ñîîòâåòñòâåííî 28% è 48%. Â äâóõ íàèìåíüøåãî ðàçìåðà áëîêàõ
«äîìèíèðóþùèé ëåñíîé ëàíäøàôò» ñîñòàâëÿë 40-60%, òîãäà êàê â áîëåå êðóïíûõ áëîêàõ åãî êîëè÷åñòâî áûëî
çíà÷èòåëüíî ìåíüøå. Ïîëíîñòüþ ëåñíîé ëàíäøàôò ðåçêî óìåíüøàëñÿ ïðè èçìåíåíèè ìàñøòàáà â ñòîðîíó áîëåå
êðóïíûõ áëîêîâ è â áëîêàõ ðàçìåðà 5314,41 ãà ìåíåå 1% òåððèòîðèé áûëî êëàññèôèöèðîâàíî êàê «ïîëíîñòüþ ëåñíîé
ëàíäøàôò», à ïðîïîðöèÿ «ðåäêîëåñüÿ» â ýòîì ìàñøòàáå äîñòèãëà 74,4%. Õîòÿ ñðàâíèòåëüíî ìåíåå ôðàãìåíòàðíûå
ëåñíûå ëàíäøàôòû íàáëþäàëèñü â þãî-âîñòî÷íîé ÷àñòè ñòðàíû, íàøè ðåçóëüòàòû ïîêàçûâàþò, ÷òî ôðàãìåíòàöèÿ
ðàñïðîñòðàíåíà òàêèì îáðàçîì, ÷òî îíà ïîòåíöèàëüíî ìîæåò âëèÿòü íà ýêîëîãè÷åñêèå ïðîöåññû áîëüøåé ÷àñòè ëåñîâ
Ëèòâû.
Êëþ÷åâûå ñëîâà: ýêîñèñòåìû, ôðàãìåíòàöèÿ ëåñà, îáðàç ëàíäøàôòà, ýôôåêò ìàñøòàáà, ïðîñòðàíñòâåííàÿ
ñòðóêòóðà

2011, Vol. 17, No. 1 (32)

ISSN 1392-1355

135

