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Figure 7. Examples of forest destruction in the study area
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Abstract

Introduction: Zagros forests are among the most important forest ecosystems in the country in terms of ecology
and economy, which unfortunately have always been affected by destructive factors and land use changes. One
of the appropriate solutions to determine the extent and trend of these changes is to use satellite data time series
and the BFSAST model, because this model can simultaneously separate the trend of long-term, seasonal, and
sudden changes. The capabilities of this algorithm in studying the country's ecosystems, especially the Zagros
forests, have rarely been used and reported. Therefore, the purpose of this research is to use the BFAST
algorithm to monitor and evaluate changes in a part of the Zagros oak forests in Sarvabad County.

Material and Methods: In this study, the dynamics of vegetation cover in a part of the forests of Sarvabad
County in Kurdistan Province, as an example of the Zagros forests, was studied and analyzed from 2001 to 2020
(20 years). Using time series analysis of the Normalized Difference Vegetation Index (NDVI) of Landsat 5, 7,
and 8 images and the BFAST algorithm, changes in the vegetation of the region were examined. First, using the
maximum likelihood classification, the forest class was separated from other land uses in the region on the
September 2001 image. Then, the historical period and the threshold was determined. After that, the NDVI index
of the forest class was separated from other classes of the 20-year time series. Finally, the time series stack of the
forest class NDVI index was used for subsequent analyses. A total of 174 Landsat satellite images from different
sensors were processed. To evaluate the accuracy of the BFASTSpatial model in detecting disturbance and
destruction of forest areas, 409 points were randomly selected.

Results: In this study, through trial and error, the first 5 years of the research period were considered as the
historical period. The BFASTSpatial algorithm chart shows a breakpoint and sudden drop in 2014. The change
detection also showed that 589 hectares (4.6 percentage) of the region's forest area was lost during the study
period. For the degraded forest land map with the threshold of -0.025, the BFASTSpatial model shows the
change with the user's accuracy of 87.1 percent, the producer's accuracy of 85.9 percent, and the overall accuracy
of 86 percent.

Conclusion: The results show that the BFASTSpatial model, using time series analysis and determining the
degraded pixels of oak forests in the study area with an accuracy of over 85 percentage, has a good ability to
determine the geographical boundaries of degraded lands and can be considered as a tool in monitoring forest
environments.

Keywords: Landsat, Threshold, Historical period, time series, Zagros.
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