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Appendix – Supporting Information

Reclassification of the (semi-)natural habitat types and CORINE 2000 Land Cover categories

Table S1. Reclassification of 127 (semi-)natural habitat types defined in Habitat Catalogue of the Czech Republic (Chytrý et al. 2001) to 26 new habitat variables and forest/open habitats.
	Code
	Habitat name
	Variable
	Forest/open habitat

	A1.1
	Wind-swept alpine grasslands
	Alpine habitats
	Open

	A1.2
	Closed alpine grasslands
	Alpine habitats
	Open

	A2.1
	Alpine heathlands
	Alpine habitats
	Open

	A2.2
	Subalpine Vaccinium vegetation
	Alpine habitats
	Open

	A3
	Snow beds
	Alpine habitats
	Open

	A4.1
	Subalpine tall grasslands
	Alpine habitats
	Open

	A4.2
	Subalpine tall-forb vegetation
	Alpine habitats
	Open

	A4.3
	Subalpine tall-fern vegetation
	Alpine habitats
	Open

	A5
	Cliff vegetation in the Sudeten cirques 
	Alpine habitats
	Open

	A6
	Acidophilous vegetation of alpine cliffs and boulder screes
	Alpine habitats
	Open

	A7
	Pinus mugo scrub
	Alpine habitats
	Open

	A8.1
	Salix lapponum subalpine scrub
	Alpine habitats
	Open

	A8.2
	Subalpine deciduous tall scrub
	Alpine habitats
	Open

	K1
	Willow carrs
	Willow scrub
	–

	K2.1
	Willow scrub of loamy and sandy river banks
	Willow scrub
	–

	K2.2
	Willow scrub of river gravel banks
	Willow scrub
	–

	K3
	Tall mesic and xeric scrub
	Tall mesic scrub
	–

	K4
	Low xeric scrub
	Low xeric scrub
	Open

	L1
	Alder carrs
	Alder carrs
	Forest

	L2.1
	Montane grey alder galleries
	Ash-alder forests
	Forest

	L2.2
	Ash-alder alluvial forests
	Ash-alder forests
	Forest

	L2.3
	Hardwood forests of lowland rivers
	Hardwood forests
	Forest

	L2.4
	Willow-poplar forests of lowland rivers
	Willow-poplar forests
	Forest

	L3.1
	Hercynian oak-hornbeam forests
	Oak-hornbeam forests
	Forest

	L3.2
	Polonian oak-hornbeam forests
	Oak-hornbeam forests
	Forest

	L3.3
	Carpathian oak-hornbeam forests
	Oak-hornbeam forests
	Forest

	L3.4
	Pannonian oak-hornbeam forests
	Oak-hornbeam forests
	Forest

	L4
	Ravine forests
	Ravine forests
	Forest

	L5.1
	Herb-rich beech forests
	Beech forests
	Forest

	L5.2
	Montane sycamore-beech forests
	Beech forests
	Forest

	L5.3
	Limestone beech forests
	Beech forests
	Forest

	L5.4
	Acidophilous beech forests
	Beech forests
	Forest

	L6.1
	Peri-Alpidic basiphilous thermophilous oak forests 
	Oak forests
	Forest

	L6.2
	Pannonian thermophilous oak forests on loess
	Oak forests
	Forest

	L6.3
	Pannonian thermophilous oak forests on sand
	Oak forests
	Forest

	L6.4
	Central European basiphilous thermophilous oak forests
	Oak forests
	Forest

	L6.5
	Acidophilous thermophilous oak forests
	Oak forests
	Forest

	L7.1
	Dry acidophilous oak forests
	Oak forests
	Forest

	L7.2
	Wet acidophilous oak forests
	Oak forests
	Forest

	L7.3
	Subcontinental pine-oak forests
	Oak-pine forests
	Forest

	L7.4
	Acidophilous oak forests on sand
	Oak-pine forests
	Forest

	L8.1
	Boreo-continental pine forests
	Pine forests
	Forest

	L8.2
	Forest-steppe pine forests
	Pine forests
	Forest

	L8.3
	Peri-Alpidic serpentine pine forests
	Pine forests
	Forest

	L9.1
	Montane Calamagrostis spruce forests
	Spruce forests
	Forest

	L9.2
	Bog spruce forests
	Spruce forests
	Forest

	L9.3
	Montane Athyrium spruce forests
	Spruce forests
	Forest

	L10.1
	Birch mire forests 
	Birch mire forests
	Forest

	L10.2
	Pine mire forests with Vaccinium
	Pine forests
	Forest

	L10.3
	Pine forests of continental mires with Euphorbium
	Pine forests
	Forest

	L10.4
	Pinus rotundata bog forests
	Pine forests
	Forest

	M1.1
	Reed beds of eutrophic still waters
	Wetlands
	Open

	M1.2
	Halophilous reed and sedge beds
	Wetlands
	Open

	M1.3
	Eutrophic vegetation of muddy substrata
	Wetlands
	Open

	M1.4
	Riverine reed vegetation
	Riverine vegetation
	–

	M1.5
	Reed vegetation of brooks
	Riverine vegetation
	–

	M1.6
	Mesotrophic vegetation of muddy substrata
	Wetlands
	Open

	M1.7
	Tall-sedge beds
	Wetlands
	Open

	M1.8
	Calcareous fens with Cladium mariscus
	Wetlands
	Open

	M2.1
	Vegetation of exposed fishpond bottoms
	Wetlands
	Open

	M2.2
	Annual vegetation on wet sand
	Wetlands
	Open

	M2.3
	Vegetation of exposed bottoms in warm areas
	Wetlands
	Open

	M2.4
	Vegetation of annual halophilous grasses
	Wetlands
	Open

	M3
	Vegetation of perennial amphibious herbs
	Wetlands
	Open

	M4.1
	Unvegetated river gravel banks
	Riverine vegetation
	–

	M4.2
	River gravel banks with Myricaria germanica
	Riverine vegetation
	–

	M4.3
	River gravel banks with Calamagrostis pseudophragmites
	Riverine vegetation
	–

	M5
	Petasites fringes of montane brooks
	Riverine vegetation
	–

	M6
	Muddy river banks
	Riverine vegetation
	–

	M7
	Herbaceous fringes of lowland rivers
	Riverine vegetation
	–

	R1.1
	Meadow springs with tufa formation
	–
	–

	R1.2
	Meadow springs without tufa formation
	–
	–

	R1.3
	Forest springs with tufa formation
	–
	–

	R1.4
	Forest springs without tufa formation
	–
	–

	R1.5
	Subalpine springs
	–
	–

	R2.1
	Calcareous fens
	Mires
	Open

	R2.2
	Acidic moss-rich fens
	Mires
	Open

	R2.3
	Transitional mires
	Mires
	Open

	R2.4
	Peatsoils with Rhynchospora alba
	Mires
	Open

	R3.1
	Open raised bogs
	Mires
	Open

	R3.2
	Raised bogs with Pinus mugo
	Mires
	Open

	R3.3
	Bog hollows
	Mires
	Open

	R3.4
	Degraded raised bogs
	Mires
	Open

	S1.1
	Chasmophytic vegetation of calcareous cliffs and boulder screes
	Rocks and screes
	–

	S1.2
	Chasmophytic vegetation of siliceous cliffs and boulder screes
	Rocks and screes
	–

	S1.3
	Tall grasslands on rock ledges
	Rocks and screes
	–

	S1.4
	Tall-forb vegetation of fine-soil-rich bouder screes
	Rocks and screes
	–

	S1.5
	Ribes alpinum scrub on cliffs and bouder screes
	Rocks and screes
	–

	S2
	Mobile screes
	Rocks and screes
	–

	S3
	Caves
	–
	–

	T1.1
	Mesic Arrhenatherum meadows
	Mesic meadows
	Open

	T1.2
	Montane Trisetum meadows
	Mesic meadows
	Open

	T1.3
	Cynosurus pastures
	Mesic meadows
	Open

	T1.4
	Alluvial Alopecurus meadows
	Wet meadows
	Open

	T1.5
	Wet Cirsium meadows
	Wet meadows
	Open

	T1.6
	Wet Filipendula grasslands
	Wet meadows
	Open

	T1.7
	Continental inundated meadows
	Wet meadows
	Open

	T1.8
	Continental tall-forb vegetation
	Wet meadows
	Open

	T1.9
	Intermittently wet Molinia meadows
	Wet meadows
	Open

	T1.10
	Vegetation of wet disturbed soils
	Wet meadows
	Open

	T2.1
	Subalpine Nardus grasslands
	Mesic meadows
	Open

	T2.2
	Montane Nardus grasslands with alpine species
	Mesic meadows
	Open

	T2.3
	Submontane and montane Nardus grasslands
	Mesic meadows
	Open

	T3.1
	Rock-outcrop vegetation with Festuca pallens
	Dry grasslands
	Open

	T3.2
	Sesleria grasslands
	Dry grasslands
	Open

	T3.3
	Narrow-leaved dry grasslands
	Dry grasslands
	Open

	T3.4
	Broad-leaved dry grasslands
	Dry grasslands
	Open

	T3.5
	Acidophilous dry grasslands
	Dry grasslands
	Open

	T4.1
	Dry herbaceous forest fringes
	–
	–

	T4.2
	Mesic herbaceous forest fringes
	–
	–

	T5.1
	Annual vegetation of sand dunes
	Dry grasslands
	Open

	T5.2
	Open sand grasslands with Corynephorus canescens
	Dry grasslands
	Open

	T5.3
	Festuca sand grasslands
	Dry grasslands
	Open

	T5.4
	Pannonian sand steppe grasslands
	Dry grasslands
	Open

	T5.5
	Acidophilous grasslands on shallow soils
	Dry grasslands
	Open

	T6.1
	Acidophilous vegetation of spring therophytes and succulents
	Dry grasslands
	Open

	T6.2
	Basiphilous vegetation of spring therophytes and succulents
	Dry grasslands
	Open

	T7
	Inland salt marshes
	Inland salt marshes
	Open

	T8.1
	Dry lowland and colline heaths
	Heaths
	Open

	T8.2
	Secondary submontane and montane heaths
	Heaths
	Open

	T8.3
	Vaccinium vegetation of cliffs and boulder screes
	Heaths
	Open

	V1
	Macrophyte vegetation of naturally eutrophic and mesotrophic still waters
	Natural waters
	–

	V2
	Macrophyte vegetation of shallow still waters
	Natural waters
	–

	V3
	Macrophyte vegetation of oligotrophic lakes and pools
	Natural waters
	–

	V4
	Macrophyte vegetation of water streams
	Natural waters
	–

	V5
	Charophycae vegetation
	Natural waters
	–

	V6
	Isoëtes vegetation
	Natural waters
	–



Table S2. Reclassification of the CORINE 2000 Land Cover categories recognized in the Czech Republic to 16 new land-cover variables and forest/open habitats.
	Code
	CORINE 2000 class
	Variable
	Forest/open habitat

	1.1.1
	Continuous urban fabric
	Large cities
	–

	1.1.2
	Discontinuous urban fabric
	Villages and towns
	–

	1.2.1
	Industrial or commercial units
	–
	–

	1.2.2
	Road and rail networks and associated land
	–
	–

	1.2.3
	Port areas
	–
	–

	1.2.4
	Airports
	Meadows
	Open

	1.3.1
	Mineral extraction sites
	Baregrounds
	Open

	1.3.2
	Dump sites
	Baregrounds
	Open

	1.3.3
	Construction sites
	Baregrounds
	Open

	1.4.1
	Green urban areas
	Villages and towns
	–

	1.4.2
	Sport and leisure facilities
	Mosaic vegetation
	Open

	2.1.1
	Non-irrigated arable land
	Fields
	Open

	2.2.1
	Vineyards
	Orchards and vineyards
	–

	2.2.2
	Fruit trees and berry plantations
	Orchards and vineyards
	–

	2.3.1
	Pastures
	Meadows
	Open

	2.4.2
	Complex cultivation patterns
	Mosaic vegetation
	Open

	2.4.3
	Land principally occupied by agriculture, with significant areas of natural vegetation
	Mosaic vegetation
	Open

	3.1.1
	Broad-leaved forest
	Deciduous forests
	Forest

	3.1.2
	Coniferous forest
	Coniferous forests
	Forest

	3.1.3
	Mixed forest
	Mixed forests
	Forest

	3.2.1
	Natural grasslands
	Natural grasslands
	Open

	3.2.2
	Moors and heathland
	Heathlands
	Open

	3.2.4
	Transitional woodland-shrub
	Scrub
	–

	3.3.2
	Bare rocks
	Rocks
	–

	4.1.1
	Inland marshes
	Swamps
	Open

	4.1.2
	Peat bogs
	Swamps
	Open

	5.1.1
	Water courses
	Water bodies
	–

	5.1.2
	Water bodies
	Water bodies
	–
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Tests of the independent effect of latitude and longitude on the species composition

To test the effect of latitude and longitude on the species composition after the accounting for all environmental variables, we used the distance-based redundancy analysis (dbRDA; Legendre & Anderson 1999). dbRDA can be viewed as an extension of the classical RDA which allows to use assemblage dissimilarity measures other than Euclidean distance. Input of dbRDA analysis is represented by all axes resulting from PCoA since they express all variance of the data seen through the βsim dissimilarity index. In order to test the independent effect of geographical position on the species composition we used latitudinal and longitudinal coordinates as predictor variables and all environmental variables (altitude, temperature, precipitation, 26 natural habitat types and 16 land-cover types) as covariables. Statistical significance of the effect of geographical coordinates was tested using 999 permutations and resulting P-values were adjusted using the Benjamini & Hochberg’s (1995) correction method to avoid issues related to multiple testing. Note that we use the term ‘effect’ to indicate a statistical relationship rather than a proven mechanistic causation. Results are shown in Table S3.

Table S3. Statistical significance of the independent effects of latitude and longitude on the composition of vertebrate assemblages of the Czech Republic. Values of F-statistics are given after accounting for all environmental variables. Statistical significance was tested using 999 permutations and resulting P-values were adjusted to avoid issues related to multiple testing. See Methods section for details. Bold numbers indicate statistically significant results (P < 0.05).
	 
	Mammals
	 
	Birds
	 
	Reptiles
	 
	Amphibians
	 
	All

	 
	F
	Padj
	 
	F
	Padj
	 
	F
	Padj
	 
	F
	Padj
	 
	F
	Padj

	Longitude
	1.11
	0.002
	
	1.03
	0.024
	
	0.97
	0.741
	
	1.06
	0.002
	
	1.06
	0.002

	Latitude
	1.00
	0.511
	
	1.00
	0.593
	
	0.80
	0.741
	
	1.04
	0.008
	
	1.00
	0.529




Results of spatially unconstrained classification for each considered animal group separately
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[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Fig.  S1. Spatially unconstrained classification of the Czech Republic based on distributions of 46 native mammal species (excluding Chiroptera) occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 4.
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[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Fig.  S2. Spatially unconstrained classification of the Czech Republic based on distributions of 73 native mammal species (including Chiroptera) occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 3.
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[bookmark: OLE_LINK47]Fig.  S3. Spatially unconstrained classification of the Czech Republic based on distributions of 199 native bird species occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 3.
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[bookmark: OLE_LINK48]Fig.  S4. Spatially unconstrained classification of the Czech Republic based on distributions of 10 native reptile species occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 2.
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[bookmark: OLE_LINK49]Fig.  S5. Spatially unconstrained classification of the Czech Republic based on distributions of 21 native amphibian species occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 3.
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Fig.  S6. Spatially unconstrained classification of the Czech Republic based on distributions of 31 native reptile and amphibian species occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 3.
Results of spatially constrained classification for each considered animal group separately
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[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK42]Fig.  S7. Spatially constrained classification of the Czech Republic based on distributions of 46 native mammal species (excluding Chiroptera) occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 5.
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[bookmark: OLE_LINK36]Fig.  S8. Spatially constrained classification of the Czech Republic based on distributions of 73 native mammal species (including Chiroptera) occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 4.
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[bookmark: OLE_LINK37]Fig.  S9. Spatially constrained classification of the Czech Republic based on distributions of 199 native bird species occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 7.
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[bookmark: OLE_LINK38][bookmark: OLE_LINK39]Fig.  S10. Spatially constrained classification of the Czech Republic based on distributions of 10 native reptile species occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 4.
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[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Fig.  S11. Spatially constrained classification of the Czech Republic based on distributions of 21 native amphibian species occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 8.
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Fig.  S12. Spatially constrained classification of the Czech Republic based on distributions of 31 native reptile and amphibian species occurring in the country. Maps show different levels of dendrogram, i.e. different partitions from 2 up to 10 clusters. An optimum partition according to classification crispness method is k = 7.
Species associations with each delineated region

Table S4. Species associations with five delineated regions. Associations are based on the equalized phi coefficient of association (× 1000), which increases with increase in the concentration of a species occurrence in a particular region. Species are ordered alphabetically within each considered species group. Negative associations are in shades of blue, whereas positive associations are in shades of red. Values in bold indicate species with above-average association to given region. 1 – Hercynian mountain region, 2 – Carpathian region, 3 – Bohemian-Moravian hilly and highland region, 4 – Central Bohemian lowland and hilly region, 5 – Pannonian region.
	Cluster
	1
	2
	3
	4
	5

	No. of grid cells
	198
	81
	200
	99
	50

	No. of species with positive Φ 
	113
	74
	175
	135
	183

	Average positive Φ (× 1000)
	111
	126
	94
	98
	176

	No. of species with 
above-average Φ (× 1000)
	52
	24
	75
	54
	78

	Mammals

	
	Alces alces
	110
	-33
	-38
	-34
	-32

	
	Apodemus agrarius
	82
	573
	-306
	-248
	217

	
	Apodemus flavicollis
	-60
	102
	54
	-62
	-29

	
	Apodemus sylvaticus
	-81
	-171
	152
	-17
	55

	
	Apodemus uralensis
	-145
	62
	-75
	-63
	549

	
	Arvicola amphibius
	0
	-151
	61
	0
	51

	
	Barbastella barbastellus
	210
	-203
	15
	-98
	-172

	
	Canis lupus
	-76
	349
	-76
	-68
	-65

	
	Capreolus capreolus
	0
	0
	0
	0
	0

	
	Castor fiber
	-21
	210
	-179
	-152
	498

	
	Cervus elaphus
	386
	71
	-230
	-255
	-96

	
	Cricetus cricetus
	-210
	-39
	-150
	385
	409

	
	Crocidura leucodon
	-104
	-158
	170
	-180
	362

	
	Crocidura suaveolens
	-100
	-137
	61
	138
	73

	
	Dryomys nitedula
	-27
	526
	-159
	-141
	-99

	
	Eliomys quercinus
	198
	-89
	-58
	-63
	-87

	
	Eptesicus nilssonii
	251
	-128
	121
	-297
	-361

	
	Eptesicus serotinus
	-81
	-128
	39
	68
	202

	
	Erinaceus europaeus
	7
	-304
	109
	195
	-213

	
	Erinaceus roumanicus
	-281
	173
	-43
	193
	344

	
	Glis glis
	105
	203
	-198
	-9
	0

	
	Hypsugo savii
	-53
	-47
	3
	-48
	226

	
	Lepus europaeus
	0
	0
	0
	0
	0

	
	Lutra lutra
	44
	10
	199
	-290
	-212

	
	Lynx lynx
	187
	87
	-70
	-164
	-156

	
	Martes foina
	0
	0
	0
	0
	0

	
	Martes martes
	0
	0
	0
	0
	0

	
	Meles meles
	26
	-74
	27
	-16
	-14

	
	Micromys minutus
	-104
	-145
	119
	113
	-33

	
	Microtus agrestis
	183
	-80
	249
	-325
	-553

	
	Microtus arvalis
	-146
	-87
	93
	84
	80

	
	Microtus subterraneus
	33
	235
	-16
	-280
	104

	
	Miniopterus schreibersii
	-22
	100
	-22
	-19
	-19

	
	Muscardinus avellanarius
	127
	74
	-61
	-108
	-111

	
	Mustela erminea
	0
	0
	0
	0
	0

	
	Mustela eversmanii
	-72
	70
	-27
	-63
	252

	
	Mustela nivalis
	31
	27
	31
	-127
	26

	
	Mustela putorius
	3
	-160
	44
	36
	50

	
	Myodes glareolus
	-33
	-45
	82
	7
	-101

	
	Myotis alcathoe
	-41
	-7
	-42
	67
	127

	
	Myotis bechsteinii
	199
	52
	-129
	-117
	-48

	
	Myotis blythii
	43
	55
	-62
	-84
	121

	
	Myotis brandtii
	194
	-136
	11
	-115
	-184

	
	Myotis dasycneme
	140
	-70
	-79
	-36
	56

	
	Myotis daubentonii
	115
	-102
	99
	-152
	-199

	
	Myotis emarginatus
	66
	80
	-107
	-82
	152

	
	Myotis myotis
	61
	-139
	-26
	20
	77

	
	Myotis mystacinus
	130
	-154
	110
	-118
	-260

	
	Myotis nattereri
	180
	-167
	62
	-118
	-243

	
	Neomys anomalus
	93
	29
	201
	-281
	-398

	
	Neomys fodiens
	24
	2
	85
	46
	-360

	
	Nyctalus lasiopterus
	-37
	-33
	-38
	-34
	220

	
	Nyctalus leisleri
	-53
	24
	-17
	-96
	317

	
	Nyctalus noctula
	-155
	-80
	121
	71
	86

	
	Pipistrellus kuhlii
	20
	-27
	-31
	-28
	100

	
	Pipistrellus nathusii
	-62
	-14
	-36
	72
	175

	
	Pipistrellus pipistrellus
	64
	-134
	-75
	131
	-1

	
	Pipistrellus pygmaeus
	-132
	-45
	-47
	68
	439

	
	Plecotus auritus
	160
	-285
	162
	-152
	-238

	
	Plecotus austriacus
	-40
	-198
	101
	-7
	138

	
	Rhinolophus ferrumequinum
	54
	-51
	-33
	-5
	35

	
	Rhinolophus hipposideros
	101
	205
	-202
	5
	2

	
	Sciurus vulgaris
	0
	0
	0
	0
	0

	
	Sicista betulina
	192
	184
	-146
	-130
	-124

	
	Sorex alpinus
	279
	343
	-227
	-239
	-202

	
	Sorex araneus
	0
	0
	0
	0
	0

	
	Sorex minutus
	59
	-30
	85
	109
	-453

	
	Spermophilus citellus
	-82
	-105
	11
	55
	238

	
	Sus scrofa
	69
	-159
	108
	-55
	-174

	
	Talpa europaea
	-82
	-118
	93
	84
	-29

	
	Ursus arctos
	-53
	245
	-53
	-48
	-46

	
	Vespertilio murinus
	87
	-63
	-1
	-39
	-86

	 
	Vulpes vulpes
	0
	0
	0
	0
	0

	Birds

	
	Accipiter gentilis
	-39
	-91
	95
	-26
	16

	
	Accipiter nisus
	-59
	-145
	101
	59
	-15

	
	Acrocephalus arundinaceus
	-205
	-73
	-22
	202
	408

	
	Acrocephalus palustris
	-114
	-186
	98
	81
	186

	
	Acrocephalus scirpaceus
	-231
	-271
	176
	203
	198

	
	Acrocephalus schoenobaenus
	-212
	-180
	120
	145
	284

	
	Actitis hypoleucos
	-16
	92
	-26
	-37
	49

	
	Aegithalos caudatus
	-49
	-19
	-46
	89
	153

	
	Aegolius funereus
	242
	-131
	88
	-274
	-268

	
	Alauda arvensis
	-2
	-105
	29
	-1
	95

	
	Alcedo atthis
	-177
	-9
	87
	88
	111

	
	Anas acuta
	-61
	-2
	12
	31
	94

	
	Anas clypeata
	-98
	-54
	-29
	117
	234

	
	Anas crecca
	-132
	-97
	129
	34
	107

	
	Anas platyrhynchos
	-2
	-207
	84
	48
	0

	
	Anas querquedula
	-153
	-53
	80
	51
	208

	
	Anas strepera
	-191
	-172
	287
	-30
	49

	
	Anser anser
	-182
	-53
	74
	39
	327

	
	Anthus campestris
	-48
	-43
	-19
	112
	54

	
	Anthus pratensis
	221
	-194
	135
	-228
	-340

	
	Anthus spinoletta
	132
	31
	-69
	-62
	-59

	
	Anthus trivialis
	27
	-22
	12
	-83
	68

	
	Apus apus
	-12
	-176
	55
	44
	71

	
	Aquila heliaca
	-31
	-27
	-31
	-28
	180

	
	Ardea cinerea
	-66
	-28
	72
	-38
	94

	
	Ardea purpurea
	-37
	47
	-38
	-34
	159

	
	Asio flammeus
	-31
	-27
	20
	55
	-26

	
	Asio otus
	-249
	-90
	101
	150
	290

	
	Athene noctua
	-61
	-120
	17
	114
	100

	
	Aythya ferina
	-254
	-193
	265
	83
	105

	
	Aythya fuligula
	-148
	-295
	255
	62
	3

	
	Bonasa bonasia
	274
	10
	-117
	-132
	-126

	
	Botaurus stellaris
	-88
	-75
	-55
	184
	187

	
	Bubo bubo
	-5
	-211
	273
	-81
	-323

	
	Bucephala clangula
	-103
	-43
	167
	24
	-116

	
	Buteo buteo
	-36
	18
	11
	27
	-8

	
	Caprimulgus europaeus
	-52
	-105
	76
	79
	-50

	
	Carduelis cannabina
	-76
	-56
	83
	-36
	121

	
	Carduelis carduelis
	-22
	-95
	37
	30
	51

	
	Carduelis flammea
	187
	-275
	182
	-201
	-305

	
	Carduelis chloris
	9
	-188
	54
	45
	43

	
	Carduelis spinus
	191
	-122
	52
	-84
	-377

	
	Carpodacus erythrinus
	231
	-26
	-39
	-170
	-189

	
	Certhia brachydactyla
	-146
	-168
	126
	119
	94

	
	Certhia familiaris
	18
	-72
	76
	-104
	16

	
	Ciconia ciconia
	-106
	144
	129
	-228
	120

	
	Ciconia nigra
	-5
	86
	107
	-164
	-135

	
	Cinclus cinclus
	284
	60
	-17
	-264
	-400

	
	Circus aeruginosus
	-305
	-172
	184
	196
	224

	
	Circus cyaneus
	-17
	-144
	138
	22
	-175

	
	Circus pygargus
	-128
	50
	100
	-33
	89

	
	Coccothraustes coccothraustes
	-129
	60
	-5
	64
	184

	
	Columba oenas
	113
	14
	6
	-202
	-5

	
	Columba palumbus
	-29
	-75
	38
	32
	30

	
	Corvus corax
	134
	113
	-15
	-224
	-118

	
	Corvus corone cornix
	-191
	-8
	89
	20
	271

	
	Corvus corone corone
	45
	-276
	161
	-9
	-170

	
	Corvus frugilegus
	-129
	46
	-41
	244
	-4

	
	Corvus monedula
	-146
	-24
	70
	95
	91

	
	Coturnix coturnix
	-71
	-86
	129
	-62
	62

	
	Crex crex
	236
	170
	-145
	-183
	-189

	
	Cuculus canorus
	-31
	-10
	-76
	121
	114

	
	Cygnus olor
	-182
	-292
	216
	158
	43

	
	Delichon urbicum
	43
	-150
	43
	39
	-66

	
	Dendrocopos leucotos
	-66
	367
	-93
	-81
	-10

	
	Dendrocopos major
	-41
	-51
	42
	2
	68

	
	Dendrocopos medius
	-214
	-74
	36
	124
	410

	
	Dendrocopos minor
	-158
	-132
	126
	36
	227

	
	Dendrocopos syriacus
	-140
	27
	-113
	-139
	752

	
	Dryocopus martius
	32
	-177
	76
	-78
	99

	
	Egretta garzetta
	-37
	-33
	49
	-34
	81

	
	Emberiza citrinella
	8
	-45
	-11
	40
	7

	
	Emberiza hortulana
	5
	2
	-85
	110
	44

	
	Emberiza schoeniclus
	-206
	-269
	153
	185
	224

	
	Erithacus rubecula
	0
	-81
	18
	0
	82

	
	Eudromias morinellus
	64
	-19
	-22
	-19
	-19

	
	Falco cherrug
	-61
	-2
	-39
	-55
	289

	
	Falco peregrinus
	136
	-48
	-70
	-36
	-13

	
	Falco subbuteo
	-47
	66
	43
	-195
	250

	
	Falco tinnunculus
	9
	-214
	54
	45
	93

	
	Ficedula albicollis
	-289
	257
	-22
	82
	375

	
	Ficedula hypoleuca
	162
	-118
	-50
	7
	-159

	
	Ficedula parva
	72
	41
	1
	-81
	-134

	
	Fringilla coelebs
	19
	-22
	-14
	-11
	42

	
	Fulica atra
	-223
	-335
	217
	179
	179

	
	Galerida cristata
	-137
	-106
	-66
	124
	480

	
	Gallinago gallinago
	149
	-212
	138
	-167
	-218

	
	Gallinula chloropus
	-282
	-135
	115
	212
	307

	
	Garrulus glandarius
	38
	-143
	16
	31
	12

	
	Glaucidium passerinum
	187
	-234
	155
	-198
	-289

	
	Grus grus
	134
	-89
	-87
	18
	16

	
	Haliaeetus albicilla
	-79
	-139
	145
	5
	35

	
	Himantopus himantopus
	-43
	-38
	73
	-39
	66

	
	Hippolais icterina
	-161
	-154
	104
	104
	203

	
	Hirundo rustica
	-23
	-104
	58
	52
	-35

	
	Charadrius dubius
	-109
	-85
	67
	79
	111

	
	Chlidonias hybrida
	-31
	67
	-31
	-28
	100

	
	Chlidonias niger
	-57
	19
	49
	-32
	62

	
	Ixobrychus minutus
	-129
	-24
	-75
	95
	405

	
	Jynx torquilla
	-155
	-52
	63
	-16
	384

	
	Lanius collurio
	-43
	-23
	13
	24
	80

	
	Lanius excubitor
	-140
	-173
	201
	-65
	199

	
	Larus cachinnans
	-43
	33
	-43
	22
	142

	
	Larus canus
	-26
	117
	-53
	3
	44

	
	Larus melanocephalus
	-26
	31
	-4
	-62
	132

	
	Larus ridibundus
	-125
	-68
	-10
	151
	226

	
	Limosa limosa
	-72
	25
	60
	45
	-62

	
	Locustella fluviatilis
	-135
	-61
	136
	-25
	123

	
	Locustella luscinioides
	-139
	-105
	59
	56
	286

	
	Locustella naevia
	24
	-158
	73
	-29
	6

	
	Loxia curvirostra
	201
	-126
	64
	-192
	-240

	
	Lullula arborea
	-11
	-219
	102
	43
	-16

	
	Luscinia megarhynchos
	-289
	-77
	-45
	372
	427

	
	Luscinia svecica cyanecula
	-36
	-160
	116
	-16
	45

	
	Luscinia svecica svecica
	90
	-27
	-31
	-28
	-26

	
	Mergus merganser
	-72
	210
	-53
	10
	8

	
	Merops apiaster
	-92
	-93
	-64
	-95
	545

	
	Miliaria calandra
	-130
	-8
	-71
	119
	380

	
	Milvus migrans
	-23
	-92
	-36
	-65
	365

	
	Milvus milvus
	1
	-171
	39
	-6
	143

	
	Motacilla alba
	26
	-67
	-35
	48
	46

	
	Motacilla cinerea
	154
	-38
	120
	-83
	-528

	
	Motacilla flava
	-120
	-40
	-30
	128
	264

	
	Muscicapa striata
	-126
	-28
	105
	-44
	170

	
	Netta rufina
	-139
	-84
	23
	-37
	453

	
	Nucifraga caryocatactes
	245
	-84
	72
	-250
	-355

	
	Numenius arquata
	2
	-33
	-38
	-34
	159

	
	Nycticorax nycticorax
	-93
	-46
	60
	-84
	273

	
	Oenanthe oenanthe
	-55
	-9
	-75
	71
	251

	
	Oriolus oriolus
	-242
	-22
	2
	209
	363

	
	Panurus biarmicus
	-97
	-23
	-47
	116
	233

	
	Parus ater
	121
	-72
	106
	-145
	-289

	
	Parus caeruleus
	19
	-163
	55
	16
	15

	
	Parus cristatus
	179
	-173
	126
	-183
	-305

	
	Parus major
	-2
	-47
	38
	-36
	32

	
	Parus montanus
	119
	15
	26
	-82
	-300

	
	Parus palustris
	24
	-71
	12
	-98
	188

	
	Passer domesticus
	20
	-163
	44
	59
	-20

	
	Passer montanus
	-149
	-124
	83
	120
	148

	
	Perdix perdix
	-285
	-202
	198
	170
	221

	
	Pernis apivorus
	-85
	-58
	17
	13
	261

	
	Phalacrocorax carbo
	-81
	18
	16
	-28
	194

	
	Phoenicurus ochruros
	-2
	-115
	38
	34
	32

	
	Phoenicurus phoenicurus
	42
	-141
	137
	-32
	-247

	
	Phylloscopus collybita
	60
	-26
	-62
	-20
	77

	
	Phylloscopus sibilatrix
	56
	-115
	-5
	-41
	104

	
	Phylloscopus trochiloides
	110
	-33
	-38
	-34
	-32

	
	Phylloscopus trochilus
	38
	-103
	-13
	-27
	143

	
	Pica pica
	-28
	-291
	88
	110
	104

	
	Picoides tridactylus
	152
	159
	-120
	-107
	-102

	
	Picus canus
	26
	-12
	-3
	-36
	15

	
	Picus viridis
	-155
	-152
	83
	151
	165

	
	Platalea leucorodia
	-37
	-33
	110
	-34
	-32

	
	Podiceps cristatus
	-240
	-176
	239
	66
	143

	
	Podiceps grisegena
	-37
	-33
	-38
	156
	-32

	
	Podiceps nigricollis
	-142
	-65
	68
	69
	199

	
	Porzana parva
	-89
	-58
	50
	14
	176

	
	Porzana porzana
	-112
	-30
	73
	49
	92

	
	Prunella collaris
	142
	-43
	-49
	-44
	-42

	
	Prunella modularis
	64
	-69
	-4
	-27
	-23

	
	Pyrrhula pyrrhula
	148
	-75
	143
	-129
	-483

	
	Rallus aquaticus
	-135
	-183
	145
	25
	207

	
	Recurvirostra avosetta
	-48
	-43
	92
	-44
	54

	
	Regulus ignicapilla
	126
	-106
	160
	-223
	-276

	
	Regulus regulus
	138
	-82
	99
	-142
	-311

	
	Remiz pendulinus
	-181
	-62
	-35
	187
	391

	
	Riparia riparia
	-188
	-60
	-75
	209
	472

	
	Saxicola rubetra
	193
	-57
	34
	-179
	-259

	
	Saxicola torquatus
	-166
	257
	-99
	-67
	502

	
	Scolopax rusticola
	94
	-138
	123
	-120
	-212

	
	Serinus serinus
	-17
	-134
	60
	8
	68

	
	Sitta europaea
	10
	-25
	-11
	-10
	62

	
	Sterna hirundo
	-115
	103
	34
	-119
	269

	
	Streptopelia decaocto
	-133
	-182
	128
	102
	77

	
	Streptopelia turtur
	-154
	-46
	79
	39
	210

	
	Strix aluco
	-137
	-21
	66
	52
	136

	
	Strix uralensis
	30
	163
	-65
	-59
	-56

	
	Sturnus vulgaris
	-3
	-67
	26
	-3
	46

	
	Sylvia atricapilla
	28
	-7
	-53
	7
	70

	
	Sylvia borin
	42
	-201
	73
	70
	-153

	
	Sylvia communis
	-6
	-14
	-4
	-23
	99

	
	Sylvia curruca
	-2
	-159
	55
	29
	42

	
	Sylvia nisoria
	-87
	1
	-90
	71
	378

	
	Tadorna tadorna
	-57
	-51
	53
	-5
	103

	
	Tachybaptus ruficollis
	-240
	-220
	188
	147
	211

	
	Tetrao tetrix
	395
	-96
	-151
	-124
	-136

	
	Tetrao urogallus
	209
	-80
	-59
	-81
	-78

	
	Tringa ochropus
	-64
	-47
	69
	-54
	154

	
	Tringa totanus
	-133
	65
	-7
	-117
	443

	
	Troglodytes troglodytes
	20
	-81
	34
	16
	-63

	
	Turdus iliacus
	-10
	-38
	73
	-39
	-37

	
	Turdus merula
	48
	-80
	19
	-63
	42

	
	Turdus philomelos
	26
	-74
	4
	-16
	59

	
	Turdus pilaris
	112
	-8
	113
	-369
	21

	
	Turdus torquatus
	220
	201
	-164
	-146
	-139

	
	Turdus viscivorus
	125
	-107
	111
	-264
	-60

	
	Tyto alba
	-282
	53
	-151
	352
	553

	
	Upupa epops
	-66
	-131
	23
	20
	255

	 
	Vanellus vanellus
	-299
	-58
	162
	112
	244

	Reptiles

	
	Anguis fragilis
	0
	0
	0
	0
	0

	
	Coronella austriaca
	-137
	81
	24
	123
	-17

	
	Lacerta agilis
	0
	0
	0
	0
	0

	
	Lacerta viridis
	-147
	-123
	12
	146
	296

	
	Natrix natrix
	0
	0
	0
	0
	0

	
	Natrix tessellata
	-144
	-116
	57
	226
	33

	
	Podarcis muralis
	-22
	100
	-22
	-19
	-19

	
	Vipera berus
	265
	-91
	-52
	-17
	-456

	
	Zamenis longissimus
	-2
	123
	-42
	-36
	-2

	 
	Zootoca vivipara
	258
	126
	-91
	-132
	-448

	Amphibians

	
	Bombina bombina
	-344
	-117
	143
	287
	221

	
	Bombina variegata
	-149
	608
	-66
	-214
	45

	
	Bufo bufo
	0
	0
	0
	0
	0

	
	Epidalea calamita
	-13
	-170
	-51
	317
	-165

	
	Hyla arborea
	-339
	182
	120
	37
	246

	
	Ichthyosaura alpestris
	241
	-40
	-38
	-122
	-315

	
	Lissotriton helveticus
	64
	-19
	-22
	-19
	-19

	
	Lissotriton montandoni
	-7
	353
	-115
	-103
	-51

	
	Lissotriton vulgaris
	-9
	-39
	-52
	183
	-86

	
	Pelobates fuscus
	-216
	-274
	273
	64
	132

	
	Pelophylax esculentus
	-310
	-140
	262
	30
	235

	
	Pelophylax lessonae
	-182
	-151
	400
	-165
	-73

	
	Pelophylax ridibundus
	-206
	-66
	-105
	418
	262

	
	Pseudepidalea viridis
	-400
	21
	86
	296
	317

	
	Rana arvalis
	-92
	-73
	134
	-140
	242

	
	Rana dalmatina
	-264
	19
	-24
	254
	358

	
	Rana temporaria
	37
	77
	72
	16
	-354

	
	Salamandra salamandra
	72
	271
	-157
	-4
	-157

	
	Triturus carnifex
	-65
	-58
	118
	-59
	85

	
	Triturus cristatus
	-170
	-48
	132
	185
	-163

	 
	Triturus dobrogicus
	-69
	-61
	-69
	-62
	408




Selected environmental characteristics of delineated regions
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[bookmark: _GoBack]Fig.  S13. Boxplots illustrating environmental differences of delineated regions. 1 – Hercynian mountain region (198 grid cells), 2 – Carpathian region (81 grid cells), 3 – Bohemian-Moravian hilly and highland region (200 grid cells), 4 – Central Bohemian lowland and hilly region (99 grid cells), 5 – Pannonian region (50 grid cells). Proportion of (d) forest and (e) open habitats in each grid cell was calculated based on combination of CORINE 2000 Land Cover data and natural habitat data (see Tables S1 and S2). Thick horizontal lines indicate the median. The bottom and top of each box indicates the 25th and 75th percentiles, respectively. Non-overlapping box notches indicate significantly different medians. The vertical dashed lines (whiskers) represent either the maximum value or 1.5 × interquartile range depending on which is closer to the mean. Values outside the range of whiskers are defined as outliers and plotted individually. When there are no outliers, the whiskers show the maximum and minimum values.
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