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Studyarea

Review of forests in Slovenia

A Slovenias one of the European countries with the
highest percentage of forest cover
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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

Referencedatasetfor tree specieslassification
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Drevesne vrste
Abies alba
Alnus glutinosa
Carpinus betulus
Castanea sativa

® Fagus sylvatica
Fraxinus excelsior
Larix decidua

® Picea ables

®  Pinus nigra
Pinus sylvestris

®  Pinus viridis

®  Populus sp

® Quercus cerris

® Quercus petraea
Quercus pubescens

®  Quercus robur

® Robinia pseudoacacia

|zdelava karte: Ana Poto¢nik Buhvald
Vir podatkov: GIS in ZGS (2021)
2024 ULFGG ©

0 25 50 km

Number of Species (Log scale)

Picea abies

Fagus sylvatica

Pinus nigra

Alnus glutinosa

Robinia pseudoacacia

Pinus sylvestris

Larix decidua

Quercus petraea

]
2
=
w
=
=
[

Quercus pubescens
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Reference data for this study
were derived from the Slovenian
stand map for the reference year
2021 (author SlovenianForest
Service.

More than 27 000 points/pixels.

Abies alba



Forestinventoryreferencedatasetfor SPclassification

A Sample point are made oof homogenous stands (centroid of stand) with 98 % SP1. S/

TreeSpecie Number for Training Number for Testing Wood stock
Map name Samples

Samples [%6]

Picea abies
Fagus sylvatica

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 15

Abies alba 29 19 7.9




Inputfeaturefor machinelearningtree species:lassificatior& |
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A Sentinel-1 coherence SITS (ASC_VV, Vahd DES_VV, VH) - L it et -l
A Sentinel-2 spectral bands and indices (NDVI, IRECI) Sentinel-1 interferometric coherence as a
A Combined Sentinel-1 and -2 SITS vegetation index for agriculture

Arturo Villarroya-Carpio ¢, Juan M. Lopez-Sanchez @ 2 &, Marcus E. Engdahl ®

P_ID TIMESTAMP BO1 BO2 BO3 BO4 BO5 BOG BO7 BO8 B8A B09 B11 B12 NDVI IRECI ASC VYV ASCVH DEsS_VV DES_VH

0 629195  2019-01-03 MNaMN Nal NaN MNaMN NalN Nah NaM NaN Nal NaN NaMN NalN NalN NaMN 0474342 0462271 0561583 0.597292

1 629195  2019-01-06 0.0025 0.0277 0.0542 0.0711 0.0944 0.1460 0.1653 0.1852 0.1862 0.2480 0.2044 0.1374 0445181 0.145691 NaM NaN NaN Nah

2 629195  2019-01-09 MNaMN Nal NaN MNaMN MNalN NaN NaM MNaMN MNal NaN NaMN NaM NaM NaMN 0.558348 0.393677 0.715511 0.570220

3 629195  2019-01-11 0.0112 0.0277 0.0462 0.0662 0.0966 0.1437 0.1603 0.1670 0.1867 0.2393 0.2050 0.1329 0432247 0.139981 NaN NaMN NaN Nah

4 629195  2019-01-14 0.0205 0.0357 0.0623 0.0759 0.1045 0.1520 0.1689 0.1766 01917 0.2475 0.2162 0.1445 0.398812 0.135273 NaN MNaM NaN MNaM
2228169 259918558  2019-12-14 0.0032 00125 0.0275 00310 0.0446 0.0635 0.0729 0.0873 0.0881 0.1125 01104 0.0710 0475209 0.059656 NaM NaN Nah Nah
2228170 259918558  2019-12-17 MNaN Nal NaN MNaMN NalN Nah NaM NaN NalN NaN NaMN NaN NalN NaN 0.262350 0.273017 0.205720 0.258237
2228171 259918558  2019-12-23 MNaN Nal NaN NaMN NalN NaN NaM NaMN Nal NaN NaMN NaMN NaMN NaMN 0.221484 0.291181 0.296517 0.268145
2228172 259918558  2019-12-24 0.0002 0.0016 0.0205 0.0245 0.0441 0.0605 0.0685 0.0807 0.0837 0.1087 0.1347 0.0977 0.534221 0.060363 NaN NaN NaN Nah

2228173 259918558  2019-12-29 0.0242 00572 0.0692 0.0%12 0.1046 0.13%8 0.1557 0.1910 01807 0.1580 0.2397 0.1761 0.353650 0.085404 0.532488 0.518855 0.210954 0.274235

2228174 rows x 20 columns


https://www.sciencedirect.com/science/article/pii/S0034425722003169

Machinelearningfor tree specieslassification

LightGBM: /.\

A raw SITS (not hterpolating time seriesgaps to consistent 5-day intervals, etc.);
A weighed classes(to make more cosistent reference dataset);

A did not include environmental and other additional data in classification analysis becausewe want to
evaluate Sentinel 1 coherence Sentinel2 and combined SITS.



Treespecie<lassificatiomesults

Sentinel-2 Sentinel-1 combined Sentinek1/2 g 4

Accuracy: ©.9831578947368422 Accuracy: 0.8029916837506926 LAccuracy: @.9842659279778393 |
Classification Report: Classification REPDTtE Classification Report:
precision recall fl-score support precision recall fl-score support precision recall fl-score support
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accuracy 0.20 9p25 accuracy 8.%8 9825
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El-srare: B_79772246059043782 I Fl-score: ©.9002568913826344 I

Fl-score: ©.8996436875516021
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