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Land cover changes and their impact on fragmentation of natural
landscape in national parks and their surroundings in Slovakia
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The aim

VEGA project _ Ecosystem services assessment and its implementation into strategic
planning and future development of national parks and their surroundings
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Buducnost’ Vysokych Tatier: vysokohorska priroda alebo
beztvaré predmestia?

Ako je Tatransky narodny park zatazeny
nekontrolovanou predmestskou zdstavbou.

Priviiing jadna treting oclvanneho pasma Tatramkéno ndeodnéna

et dmmnchs plénoch Weand pre covd

vystavbu o, oy w a rolenadnych zanaden! a pho

whologicky Gdal tw PR svofu Sfohy, Ingers sonanmi. 2hiuts

pora tretna ekosyssdenovych funkcll 2 shuliob v tofio rore méde Y . ...,:.- e b b P e { M, & Srdvew are—
mbend Frepojonio manotivych hiosopav a mgralngoh karidorow dvn o i --< g :- --‘- .‘~~.

Bpocich panint bucs poseuferd. 2vpfapie Wk sctidmng molnos(

e identify the main land cover changes
® impact on pattern of land cover classes



Study area
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Data and methods

Land cover change analysis

e Global Land Cover and Land Use Change dataset for 2000 and 2020
e mapping the transition between LC classes
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Landscape structure/ pattern analysis

GuidosToolbox (Graphical User Interface for the Description of image Objects and
their Shapes - GTB)

- collection of geometric analysis tools of raster image

1. Landscape metrics

° the number of patches, mean patch size

1. Morphological Spatial Pattern Analysis

° identification of pattern features as core area, edges and connectors
1. Fragmentation

. degree of fragmentation based on foreground area density (FAD)
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GuidosToolbox: universal digital image object analysis
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Land cover changes in national parks

Land cover change m national parks (2000 - 2020)
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e the forest disturbance was most widespread land cover change
e although the extent varied highly through the national parks
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Land cover changes 2000 - 2020
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1. Landscape metrics (Number of patches,
mean patch size)
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Landscape pattern analysis
Forest cover

FOREST/ BUFFER ZONE
2000 2020 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020

Size class
G-1ha
1-10ha
10-50 ha
50-100 ha
100-500 ha
500 ha +

Nr. of Patches
Average Patch size

FOREST/ NATIONAL PARK

2000 2020 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020
Stze class Tatra L Tatra L. Fatra ,Fatra M, Plateau radise | 5. Karst Poloniny Pieniny
0-1ha 1348 2253 517 11 127 138 252 277 110 166 134 2 483 432 102 %0 135 1
1-10ha 66 204 20 7 2 7 10 22 11 18 11 41 42 12 13 9 1
10-50 ha 2 19 1 0 2 1 2 0 4] /] 8 7 0 0 3
50-100 ha 0 3 0 1 0 0 0 0 0 0 1 2 2 0 0 0
100-500 ha 0 3 [ ] 0 0 0 0 0 0 1 1 0 a 1
500 hs + 1 7 2 2] 1 1 1 1 1 1 1 4 4 1 1 2
Average Patch size | 3577 31 3162

Nr. of Patches t Significant 1t Moderate Homogenization
| Average Patch size ‘ fragmentation ‘ fragmentation t

Homogenization

Fragmentation

Tatra L.Tatra L Fatra B. Fatra M. Plateau [ S. Paradise S. Karst Poloniny Pieniny

965 9864 2551 2260 1037 834 560 S01] 239 353] 176 243 601 S04 195 203 535 483

134 1 296 332 118 12 58 75 16 25 16 78 75 33 3 79 84
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Landscape pattern analysis
Forest cover

2. Morphological Spatia| pattern ana|ysis (MSPA) Tatras national park 2000 Tatras national park 2020

e decrease in core area of forest cover
e increase of transitional features in forest cover mostly

Low Tatras national park 2000
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MSPA categories: mspal - core, mspaz2- islet, mspa3 - border, 4 - linear
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Landscape pattern analysis - forest cover

3. Fragmentation degree

Tatra national park 2000 Tatra national park 2020
Low Tatra national park 2000 Low Tatra national park 2020

e transforming large habitat patches into smaller more isolated fragments of habitat
° loss of interior connectivity




Landscape pattern analysis
Open land

1. Landscape metrics

(Number of patches, mean patch size) 2. Morphological spatial pattern analysis (MSPA)
National pa rks Low Tatra national park 2000 Low Tatra national park 2000y
Low Tatra buffer 2000 Low Tatra buffer 2020
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2. Morphological spatial pattern analysis (MSPA)
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Landscape pattern analysis - Built up
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Landscape pattern analysis

Built up 2. Morphological spatial pattern analysis (MSPA)
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Landscape pattern analysis — open land
3. Fragmentation degree
505 x5 100 Verygh | veryiow

Tatra national park - buffer zone 2000

Tatra national park - buffer zone 2020

loss of interior connectivity / difference in the level of LF between western and eastern part
process is most obvious in intensively used regions where fragmentation is the product of the linkage of built up areas via linear infrastructure




Key findings
severe forest cover fragmentation caused by forest disturbances
open land fragmentation caused by housing and infrastructure development
the synergic effects of roads and other factors that operate simultaneously

relevance for biodiversity, the important role of large roadless areas for biodiversity conservation

Need for monitoring the Degree of Landscape Fragmentation

Implications for Nature Conservation and Urban Planning
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