Vegetation condition changes of the tree stands in the Tatra Mountains from 1984 to 2022 using Landsat satellite images
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Vegetation condition monitoring and multi-temporal analysis of satellite imagery are becoming increasingly popular in environmental research. Spectral indices calculated based on remotely sensed imagery are used to study vegetation changes, allowing
for the examination of chemical substances in plants such as water, carbon dioxide, chlorophyll, and many others. Remote sensing enables the study of hard-to-reach areas where field research is challenging, such as mountainous regions, tropical forests,
or desert areas. In this study, will be presented a multi-temporal analysis of the changes in the forest stands of the Tatra National Park (TPN) and the Tatransky narodny park (TANAP) and its buffer zone from 1984 to 2022 year. The aim of the mult-temporal
analysis conducted in this study was to investigate changes in forest condition and evaluate the accuracy of the LandTrendr algorithm. Google Earth Engine (GEE) platform and LandTrendr tools were used in the study, along with data obtained from the
Landsat satellite mission. Vegetation indices were calculated from satellite data, including NBR (Normalized Burn Ratio), NDVI (Normalized Difference Vegetation Index), NDMI (Normalized Difference Moisture Index), TCG (Tasseled Cap Greenness), and
TCW (Tasseled Cap Wetness). Change maps generated using the LandTrendr algorithm were used to analyze changes in forest stands in the study area. The change maps exhibited a high level of overall accuracy, ranging from 93% to 97%. The forest stands
condition from 1984 to 2022 underwent significant changes, and based on the results obtained, it was calculated that the total area affected by negative changes was 150 km?, accounting for 20 percent of the forest area. . The study comprised four stages:
creating multi-temporal composites, using the LandTrendr algorithm on the GEE platform, creating a validation layer, and evaluating the accuracy of the algorithm's results.

Methodology

Stu dy area Tatra Mountains within Polish (TPN) and Slovak (TANAP) national parks borders including slovak buffer zone.
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