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Study area

Review of forests in Slovenia

 Slovenia is one of the European countries with the
highest percentage of forest cover
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Total forest area in the Republic of Slovenia: 1 176 542 ha source: Forest ecosytem, 2021
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https://adria-balkan.fsc.org/en/forest-ecosystems/forests-in-slovenia
https://adria-balkan.fsc.org/en/forest-ecosystems/forests-in-slovenia

Reference dataset for tree species classification
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Fagus sylvatica
Alnus glutinosa
Robinia pseudoacacia
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Reference data for this study
were derived from the Slovenian
stand map for the reference year
2021 (author Slovenian Forest
Service).

More than 27 000 points/pixels.



Forest inventory reference dataset for SP classification

* Sample point are made out of homogenous stands (centroid of stand) with 98 % SP1. e/
Tree Specie Number for Training Number for Testing Wood stock
Samples

Samples [%]

Picea abies 14,478 9,700 28,2

Fagus sylvatica 5,980 4,007 31,9
Pinus nigra 2,610 1,749 1,4
Alnus glutinosa 1,149 770 1,1
Robinia pseudoacacia 734 492 <1
Pinus sylvestris 672 450 4,2
Larix decidua 381 255 1,6
Quercus petraea 249 167 51
Pinus viridis 211 141 <1
Quercus pubescens 177 119 <1
Populus sp 176 118 <1
Quercus cerris 172 115 <1
Carpinus betulus 91 61 2,7
Fraxinus excelsior 71 48 1,0
Quercus robur 70 47 1,2
Ostrya carpinifolia 66 44 1,3
Castanea sativa 40 27 1,5

Abies alba 29 19 7,9




* Sentinel-1 coherence SITS (ASC_VV, VH and DES_VV, VH)
* Sentinel-2 spectral bands and indices (NDVI, IRECI)
« Combined Sentinel-1 and -2 SITS
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Remote Sensing of Environment

Volume 280, October 2022, 113208

Sentinel-1 interferometric coherence as a
vegetation index for agriculture

Arturo Villarroya-Carpio ¢, Juan M. Lopez-Sanchez @ 2 &, Marcus E. Engdahl ®
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https://www.sciencedirect.com/science/article/pii/S0034425722003169

Machine learning for tree species classification

LightGBM: /.\

« raw SITS (not interpolating time series gaps to consistent 5-day intervals, etc.);
» weighed classes (to make more cosistent reference dataset);

 did not include environmental and other additional data in classification analysis because we want to
evaluate Sentinel-1 coherence, Sentinel-2 and combined SITS.



Tree species classification results
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ree species classification results (maps)
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ree species classification results (margin value)

2019 2020 =

The margin value is the output of the decision trees combined linearly, which represents the model's confidence in its predictions.
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Feature importance (spectral information)
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Feature importance
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coniferous / deciduous tree species

vectorized results out of Sentinel-2 classification (2019)

© Google Satellite
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