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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

● identify the main land cover changes 

● impact on pattern of  land cover classes



Study area Tatra Pieniny

Poloniny

Slovak Paradise

Slovak KarstLow Tatra                                   Muran Plateau

Big Fatra

Little Fatra



Data and methods

● Global Land Cover and Land Use Change dataset for 2000 and 2020

● mapping the transition between LC classes

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)

Landscape structure/ pattern analysis

Land cover change analysis



Land cover changes in national parks

● the forest disturbance was most widespread land cover change 

● although the extent varied highly through the national parks



Land cover changes 2000 - 2020
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1. Landscape metrics (Number of patches, 

mean patch size)

Landscape pattern analysis 

Forest cover
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Landscape pattern analysis 

Forest cover

2. Morphological spatial pattern analysis (MSPA)

● decrease in core area of forest cover  

● increase of transitional features in forest cover mostly

Tatras national park 2000 Tatras national park 2020

Low Tatras national park 2000 Low Tatras national park 2020

L. Teplička
L. Teplička

Vysoké Tatry

Vysoké Tatry

MSPA categories: mspa1 - core, mspa2- islet, mspa3 - border, 4 - linear



● transforming large habitat patches into smaller more isolated fragments of habitat 

● loss of interior connectivity

Low Tatra national park 2000 Low Tatra national park 2020

Tatra national park 2000 Tatra national park 2020

Landscape pattern analysis - forest cover
3. Fragmentation degree



Landscape pattern analysis 

Open land

1. Landscape metrics 

(Number of patches, mean patch size)

Buffer zones

National parks

2. Morphological spatial pattern analysis (MSPA)

Low Tatra national park 2000 Low Tatra national park 2000y

Demänovská 

Valley

Demänovská 

Valley

Low Tatra buffer 2000 Low Tatra buffer 2020



Landscape pattern analysis - Built up 

MSPA categories: mspa1 - core, mspa2- islet, mspa3 - border, 4 - linear

Tatra

2020

Tatra

2020

2. Morphological spatial pattern analysis (MSPA)



Landscape pattern analysis 

Built up 

1. Landscape metrics 

(Number of patches, mean patch size)

2. Morphological spatial pattern analysis (MSPA)

MSPA categories: mspa1 - core, mspa2- islet, mspa3 - border, 4 - linear

Tatra buffer zone 2000 Tatra 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

Tatra national park  - buffer zone 2000

Tatra national park - buffer zone 2020

3. Fragmentation degree

Landscape pattern analysis – open land



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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