Appendix A
Table A1. Input environmental variables for modeling wolf habitat suitability in Polesia.
	Variable
	Description
	Source

	Habitat

	Land cover
	Dominating land cover type in each grid cell (see Table S2 for more details
	ESA 2015


	Tree cover
	Mean tree cover (%) per cell
	Hansen et al., 2013

	NDVI
	Mean NDVI for the growing season (April-November) during 2014-2020
	Didan 2015

	Human disturbance

	Cropland extent
	Proportion of a grid cell covered by cropland 
	Potapov et al., 2021

	Density of main roads
	Length of main roads (primary, secondary) per grid cell 
	Trimaille 2022

	Density of tertiary roads
	Length of tertiary roads per grid cell.
	Trimaille 2022

	Artificial light at night (ALAN)
	Mean value of night time lights per grid cell 
	NASA 2017

	Human density
	Estimated population density per grid cell 
	WorldPop 2022a, WorldPop 2022b

	Protection status
	Grid cell with protection status (> 50% of the grid cell within a protected area) and outside 
	UNEP-WCMC & IUCN 2022













Table A2. Pooling of European Space Agency Climate Change Initiative Land Cover data (CCI-LC), simplified categories and percentage of major land cover types at the 1 km scale in Polesia. Only ESA CCI-LC types occurring within the study area are included.
	Land cover type
	ESA code
	Reclassified code
	Study area covered, %

	 
Cropland, rainfed
	10
	1

	45.93

	Cropland, rainfed, herbaceous cover
	11
	
	4.94

	Mosaic cropland (>50%) / natural vegetation (tree, shrub, herbaceous cover) (<50%)
	30
	
	1.46

	Mosaic natural vegetation (>50%) / cropland (<50%)
	40
	
	<1

	Mosaic natural vegetation (>50%) / herbaceous cover (<50%)
	100
	
	2.15

	Mosaic herbaceous cover
	110
	
	<1

	Grassland
	130
	
	1.76

	Sparse vegetation (<15%)
	150
	
	<1

	Tree cover, broadleaved, deciduous, closed to open (>15%)
	60
	2
	10.55

	Tree cover, broadleaved, deciduous, closed (>40%)
	61
	
	<1

	Tree cover, needle leaved, deciduous, closed to open (>15%)
	7
	
	22.68

	Tree cover, mixed leaf type (broadleaved and needle leaved)
	90
	
	6.74

	Tree cover flooded, freshwater
	160
	3
	1.05

	Shrub/herbaceous cover flooded, freshwater
	180
	
	<1

	Urban areas
	190
	4
	1.48

	Bare areas
	200
	
	<1

	Water bodies
	210
	5
	1








Table A3. Summary of environmental variables measured in 1×1 km cells with and without wolf presence in Polesia. Values represent means and ±SD;  P-values – results from two-sample Wilcoxon tests of difference. 
	
	Wolf presence (N=4,191)
	Background (N=160,809)
	P

	Cropland, proportion/km2
	0.083±0.21
	0.24±0.31
	<0.001

	Human density, inhabitants/km2
	4.84±14.6
	52.08±382.33
	<0.001

	Artificial light, value/km2 
	1.05±2.69
	14.11±18.11
	<0.001

	Density of main roads, km/km2
	0.03±0.18
	0.08±0.29
	<0.001

	Density of tertiary roads, km/km2
	0.08±0.27
	0.14±0.37
	<0.001

	Tree cover, %/km2
	43.78±25.73
	30.54±27.1
	<0.001

	NDVI, value/km2
	7671±665.64
	7356±801.8
	<0.001

	Land cover (%) categories dominating in a grid cell

	- open habitats
	37.08
	56.87
	

	- forests
	58.65
	39.46
	

	- wetlands
	3.96
	1.14
	

	- urban areas
	0
	1.51
	

	- water bodies
	0.31
	1.02
	



















Table A4. Predicted area of suitable and highly suitable habitat for wolves in protected areas > 100 km2 across Polesia.
	Protected area
	Total area,
km2
	Predicted suitable area,%*
	Predicted highly suitable area,%**
	Wolf occurrence***

	Belarus

	Chernobyl Exclusion Zone
	2,162
	55
	24
	Permanent 

	Białowieża Forest, Dikoe Nature Sanctuary
	950.07
	77
	44
	Permanent 

	Almany Mires Zakaznik
	942.19
	65
	29
	Permanent

	Mid-Pripyat State Landscape Zakaznik
	904.47
	37
	15
	Sporadic 

	Pripyatskyi National Park
	634.58
	61
	23
	Sporadic 

	Vigonoshchanskoe (Ramsar site)
	541.82
	63
	21
	Sporadic 

	Leninskiy Nature Sanctuary
	420
	36
	6
	Sporadic 

	Polesye Valley of the Bug River (Emerald Network)
	231.85
	29
	8
	Sporadic 

	Stary Zhaden (Ramsar site)
	170.48
	60
	25
	Permanent 

	Zvanets Nature Sanctuary
	104.6
	59
	39
	Sporadic 

	Ukraine

	Chornobyl Exclusion Zone
	2,600
	59
	26
	Permanent 

	Rivnenskyi Nature Reserve
	422.92
	66
	30
	Sporadic 

	Prypyat-Stokhid National Nature Park
	393.15
	45
	19
	Sporadic 

	Dniprovsko-Teterivske State Forest and Hunting Enterprise
	370
	41
	13
	Permanent 

	Shatskyi National Nature Park
	325.15
	32
	6
	Sporadic 

	Mezynskyi National Nature Park
	310.35
	9
	3
	Sporadic 

	Drevlyanskyi Nature Reserve
	308.72
	63
	24
	Permanent 

	Nobelskyi National Nature Park
	253.18
	43
	16
	Sporadic 

	Poliskyi Nature Reserve
	201.04
	66
	15
	Sporadic

	Desnyansko-Starohutskyi National Nature Park
	162
	58
	29
	Permanent 

	Mizhrichynskyi Regional Landscape Park
	102.47
	31
	11
	Permanent 


*Threshold at 50th percentile; **Threshold at 75th percentile
[bookmark: _GoBack]***Wolf occurrence in 2021 based on data used in this study; unpublished data and personal communication with rangers and scientists working at the listed protected areas.




Appendix B
Fig. B1. Correlation plot of predictor variables. Positive and negative correlations are illustrated in blue and red, respectively. Weaker correlations are displayed in fonts with lower opacity.
[image: ]



Fig. B2. Map of predicted habitat suitability for wolves across Polesia. The color ramps in the maps are adjusted to the range of low (grey shades) and high (green) habitat suitability index (HSI) values.
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