[bookmark: _Hlk184385668]File S2. List and definition of categorical and individual explanatory variables used for analyses and associated model contributions in the final maximum entropy (Maxent) and extreme gradient boosting (XGBoost) algorithms. Model contributions and overall ranking of the individual explanatory variables were calculated within each regional model and according to the algorithm’s respective feature selection parameters (Maxent = permutation importance; XGBoost = feature score).

	
	
	
	Maxent
	XGBoost

	
	
	
	Central Europe
	Nordics
	Baltics
	Central Europe
	Nordics
	Baltics

	#
	Category
	Predictor
	Importance (%)
	Rank
	Importance (%)
	Rank
	Importance (%)
	Rank
	Score (%)
	Rank
	Score (%)
	Rank
	Score (%)
	Rank

	1
	Host
	Fallow deer abundance (relative)
	0.008
	22
	8.066
	4
	21.271
	1
	3.337
	17
	5.840
	4
	4.871
	5

	2
	Host
	Red deer abundance (relative)
	2.208
	13
	0.000
	21
	2.144
	12
	4.616
	8
	4.169
	14
	3.758
	22

	3
	Host
	Roe deer abundance (relative)
	0.592
	20
	2.111
	13
	4.444
	9
	2.692
	23
	4.744
	10
	5.865
	1

	4
	Reservoir
	Bank vole abundance (relative)
	0.000
	23
	4.505
	8
	2.287
	11
	3.053
	19
	4.966
	8
	4.133
	16

	5
	Reservoir
	European pine vole abundance (relative)
	2.713
	11
	6.326
	5
	8.489
	5
	3.757
	16
	3.263
	20
	4.140
	15

	6
	Reservoir
	Wood mouse abundance (relative)
	5.944
	5
	4.163
	9
	0.500
	19
	4.804
	5
	4.813
	9
	4.106
	17

	7
	Reservoir
	Yellow-necked mouse abundance (relative)
	5.448
	7
	5.013
	7
	5.413
	8
	3.851
	14
	5.108
	7
	4.263
	14

	8
	Topography
	Elevation
	9.393
	2
	23.495
	1
	10.870
	3
	4.632
	7
	10.169
	1
	4.586
	11

	9
	Topography
	Land cover
	1.483
	15
	2.700
	11
	11.350
	2
	2.992
	21
	3.477
	19
	5.610
	2

	10
	Climate
	Mean annual precipitation
	4.448
	9
	
	
	
	
	
	
	
	
	4.861
	6

	11
	Climate
	Mean daily range temperature
	0.707
	19
	
	
	
	
	3.053
	20
	4.446
	12
	
	

	12
	Climate
	Mean sum precipitation
	
	
	0.332
	19
	6.158
	6
	4.041
	12
	
	
	
	

	13
	Climate
	Mean daily temperature
	0.000
	24
	2.089
	14
	0.965
	17
	4.487
	10
	6.522
	3
	
	

	14
	Climate
	Mean annual “wet” days
	5.867
	6
	0.459
	17
	1.895
	13
	5.386
	4
	4.326
	13
	4.763
	9

	15
	Climate
	Mean daily temperature in driest annual quarter
	7.663
	3
	
	
	
	
	4.456
	11
	
	
	
	

	16
	Climate
	Mean monthly temperature range 
	
	
	10.156
	3
	0.481
	21
	
	
	
	
	3.874
	20

	17
	Climate
	Mean December minimum temperature
	0.858
	17
	
	
	0.000
	22
	
	
	
	
	4.475
	12

	18
	Climate
	Mean January sum precipitation
	0.718
	18
	
	
	1.456
	15
	3.797
	15
	4.071
	15
	4.036
	18

	19
	Climate
	Mean June temperature
	
	
	2.243
	12
	3.354
	10
	6.964
	1
	
	
	4.973
	4

	20
	Climate
	Mean monthly maximum relative humidity
	0.062
	21
	0.333
	18
	6.075
	7
	2.914
	22
	3.829
	17
	3.938
	19

	21
	Climate
	Mean monthly maximum temperature
	1.763
	14
	18.237
	2
	
	
	4.489
	9
	4.622
	11
	
	

	22
	Climate
	Mean monthly minimum relative humidity
	1.480
	16
	0.734
	16
	1.343
	16
	2.577
	24
	5.368
	6
	4.794
	8

	23
	Climate
	Mean monthly minimum temperature
	4.061
	10
	
	
	1.889
	14
	3.999
	13
	7.044
	2
	4.447
	13

	24
	Climate
	Mean monthly relative humidity
	4.469
	8
	0.807
	15
	0.000
	23
	3.065
	18
	3.514
	18
	3.841
	21

	25
	Climate
	Mean monthly ratio days >5°C
	30.305
	1
	
	
	
	
	
	
	
	
	5.127
	3

	26
	Climate
	Mean spring “warm” days 
	
	
	0.000
	20
	0.563
	18
	6.804
	2
	
	
	
	

	27
	Climate
	Mean summer “hot” days
	7.269
	4
	5.217
	6
	8.573
	4
	5.459
	3
	3.910
	16
	4.839
	7

	28
	Climate
	Mean summer “wet” days
	2.542
	12
	3.015
	10
	0.483
	20
	4.775
	6
	5.802
	5
	0.047
	10

	
	
	
	
	
	
	

	
	Overall Maxent contribution (%)
	Overall XGBoost contribution (%)

	
	
	Variable category
	Central Europe
	Nordics
	Baltics
	Central EU
	Nordics
	Baltics

	
	
	Climate
	72.212
	43.622
	33.234
	66.268
	53.451
	58.669

	
	
	Reservoir
	14.105
	20.007
	16.688
	15.464
	18.149
	16.641

	
	
	Host
	2.808
	10.177
	27.858
	10.644
	14.753
	14.494

	
	
	Topography
	10.876
	26.195
	22.220
	7.624
	13.646
	10.196


File S2 (Continued). 

	#
	Category
	Predictor
	Definition
	Reference

	1
	Host
	Fallow deer abundance (relative)
	Geographic distribution of predicted relative habitat suitability via maxent model
	38

	2
	Host
	Red deer abundance (relative)
	Geographic distribution of predicted relative habitat suitability via ensemble model
	37

	3
	Host
	Roe deer abundance (relative)
	Geographic distribution of predicted relative habitat suitability via ensemble model
	36

	4
	Reservoir
	Bank vole abundance (relative)
	Geographic distribution of predicted relative habitat suitability via maxent model
	38

	5
	Reservoir
	European pine vole abundance (relative)
	Geographic distribution of predicted relative habitat suitability via maxent model
	38

	6
	Reservoir
	Wood mouse abundance (relative)
	Geographic distribution of predicted relative habitat suitability via maxent model
	38

	7
	Reservoir
	Yellow-necked mouse abundance (relative)
	Geographic distribution of predicted relative habitat suitability via maxent model
	38

	8
	Topography
	Elevation
	Meters above sea level according to EuroDEM
	35

	9
	Topography
	Land cover
	Categorized habitat type according to European Environmental Agency
	34

	10
	Climate
	Mean annual precipitation
	Mean daily precipitation (mm)
	33

	11
	Climate
	Mean daily range temperature
	Mean daily range temperature (°C)
	33

	12
	Climate
	Mean sum precipitation
	Mean annual sum precipitation (°C)
	33

	13
	Climate
	Mean daily temperature
	Mean daily temperature (°C)
	33

	14
	Climate
	Mean annual “wet” days
	Mean number of days with precipitation >1.27 millimeters
	33

	15
	Climate
	[bookmark: OLE_LINK1]Mean daily temperature in driest annual quarter
	Mean daily temperature in the annual quarter with lowest total recorded precipitation (mm)
	33

	16
	Climate
	Mean monthly temperature range 
	Mean daily range temperature per month (°C)
	33

	17
	Climate
	Mean December minimum temperature
	Mean daily minimum temperature in December (°C)
	33

	18
	Climate
	Mean January sum precipitation
	Total precipitation in January (mm)
	33

	19
	Climate
	Mean June temperature
	Mean daily temperature in June (°C)
	33

	20
	Climate
	Mean monthly maximum relative humidity
	Mean monthly maximum relative humidity (rh)
	33

	21
	Climate
	Mean monthly maximum temperature
	Mean monthly maximum temperature (°C)
	33

	22
	Climate
	Mean monthly minimum relative humidity
	Mean monthly minimum relative humidity (rh)
	33

	23
	Climate
	Mean monthly minimum temperature
	Mean monthly minimum temperature (°C)
	33

	24
	Climate
	Mean monthly relative humidity
	Mean monthly relative humidity (rh)
	33

	25
	Climate
	Mean monthly ratio days >5°C
	Total proportion of days per month with mean temperature >5°C
	33

	26
	Climate
	Mean spring “warm” days 
	Mean number of days between January-April with recorded temperature >4.4°C 
	33

	27
	Climate
	Mean summer “hot” days
	Mean number of days between June-August with recorded temperature >29.4°C
	33

	28
	Climate
	Mean summer “wet” days
	Mean number of days in June-August with precipitation >1.27 millimeters
	33





File S3. Explanatory variables excluded from final algorithms for maximum entropy (Maxent), extreme gradient boosting (XGBoost), and regularized logistic regression (RLR) models within each region due to multicollinearity. Variables with correlation coefficient threshold of R = 0.95 (Pearson’s coefficient) and a statistical significance threshold of p ≤ 0.01 were used to identify correlated pairwise explanatory variables for exclusion.

	Machine-learning algorithm
	Central Europe
	Nordics
	Baltics

	Maxent
	Variables dropped: 4
· Mean annual sum precipitation
· Mean June temperature
· Mean spring “warm” days
· Mean daily range temperature
	Variables dropped: 7
· Mean annual precipitation
· Mean January sum precipitation
· Mean daily temperature in driest annual quarter
· Mean monthly ratio days >5°C
· Mean December minimum temperature
· Mean monthly minimum temperature
· Mean daily range temperature
	Variables dropped: 5
· Mean annual precipitation
· Mean daily temperature in driest annual quarter
· Mean monthly ratio days >5°C
· Mean daily range temperature
· Mean monthly maximum temperature

	XGBoost
	Variables dropped: 4
· Mean annual sum precipitation
· Mean monthly ratio days >5°C
· Mean December minimum temperature
· Mean monthly range temperature
	Variables dropped: 8
· Mean annual precipitation
· Mean annual sum precipitation
· Mean daily temperature in driest annual quarter
· Mean monthly ratio days >5°C
· Mean spring “warm” days
· Mean June temperature
· Mean monthly range temperature
· Mean December minimum temperature
	Variables dropped: 6
· Mean annual sum precipitation
· Mean daily temperature in driest annual quarter
· Mean annual temperature
· Mean spring “warm” days 
· Mean daily range temperature
· Mean monthly maximum temperature
 
 

	RLR
	Variables dropped: 5
· Mean annual precipitation
· Mean June temperature
· Mean spring “warm” days
· Mean December minimum temperature
· Mean daily range temperature 
	Variables dropped: 9
· Mean annual precipitation
· Mean annual sum precipitation
· Mean January sum precipitation
· Mean monthly ratio days >5°C
· Mean spring “warm” days 
· Mean June temperature
· Mean monthly minimum temperature
· Mean monthly range temperature
· Mean monthly minimum temperature
 
	Variables dropped: 5
· Mean annual precipitation
· Mean annual sum precipitation
· Mean monthly ratio days >5°C 
· Mean monthly range temperature
· Mean monthly maximum temperature
 



File S4. Summary list of source records for data extraction and model inclusion.

	No.
	Reference ID
	Year
	Country
	Journal
	DOI / Link
	PMID

	1
	Achazi_2011
	2011
	Germany
	Vector Borne Zoonotic Dis
	10.1089/vbz.2010.0236
	21548766

	2
	Adjadj_2022
	2022
	Belgium
	Viruses
	10.3390/v14112362
	36366458

	3
	Agergaard_2019
	2019
	Denmark
	Euro Surveill
	10.2807/1560-7917.ES.2019.24.43.1900639
	31662158

	4
	Alfano_2020
	2020
	Italy
	Emerg Microbes Infect
	10.1080/22221751.2020.1730246
	32100632

	5
	Andersen_2019a
	2019
	Denmark
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2018.09.007
	30245088

	6
	Andersen_2019b
	2019
	Denmark
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2018.12.008
	30704909

	7
	Andreassen_2012
	2012
	Norway
	Parasit Vectors
	10.1186/1756-3305-5-177
	22913287

	8
	Asghar_2014
	2014
	Sweden
	PLoS One
	10.1371/journal.pone.0103264
	25058476

	9
	Asghar_2017
	2017
	Sweden
	J Gen Virol
	10.1099/jgv.0.000704
	28073402

	10
	Bajer_2014
	2014
	Poland
	Vet Parasitol
	10.1016/j.vetpar.2013.12.033
	24491396

	11
	Balling_2014
	2014
	Germany
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2014.06.007
	25113988

	12
	Balling_2015
	2015
	Germany
	Berl Munch Tierarztl Wochenschr
	https://pubmed.ncbi.nlm.nih.gov/26281442/ 
	26281442

	13
	Bauer_2021
	2021
	Germany
	One Health
	10.1016/j.onehlt.2021.100227
	33732862

	14
	Bauer_2023
	2023
	Germany
	Acta Vet Scand
	10.1186/s13028-022-00659-6
	36793116

	15
	Bestehorn_2018
	2018
	Germany
	PLoS One
	10.1371/journal.pone.0204790
	30335778

	16
	Biernat_2014a
	2014
	Poland
	Ann Agric Environ Med
	10.5604/12321966.1129915
	25528902

	17
	Biernat_2014b
	2014
	Poland
	Exp Appl Acarol
	10.1007/s10493-014-9836-5
	25047961

	18
	Biernat_2016
	2016
	Poland
	Acta Parasitol
	10.1515/ap-2016-0017
	26751883

	19
	Bingsohn_2013
	2013
	Germany
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2012.11.012
	23415373

	20
	Blomqvist_2021
	2021
	Sweden
	Acta Vet Scand
	10.1186/s13028-021-00580-4
	33827636

	21
	Boelke_2019
	2019
	Germany
	Viruses
	10.3390/v11050462
	31117224

	22
	Bohm_2017
	2017
	Germany
	BMC Vet Res
	10.1186/s12917-017-1192-3
	28830430

	23
	Borde_2021
	2021
	Germany
	PLoS One
	10.1371/journal.pone.0244668
	33411799

	24
	Borde_2022
	2022
	Germany
	Int J Environ Res Public Health
	10.3390/ijerph191811830
	36142105

	25
	Bournez_2020a
	2020
	France
	Pathogens
	10.3390/pathogens9110930
	33182764

	26
	Bournez_2020b
	2020
	France
	Pathogens
	10.3390/pathogens9070518
	32605114

	27
	Brandenburg_2023
	2023
	Germany
	Pathogens
	10.3390/pathogens12020185
	36839457

	28
	Brinkley_2008
	2008
	Sweden
	Int J Med Microbiol
	10.1016/j.ijmm.2007.12.005
	

	29
	Bröker_2022
	2022
	Germany
	
	https://www.researchgate.net/publication/
358743625_BroekFSMEMR2019
	

	30
	Burri_2011
	2011
	Switzerland
	J Med Entomol
	10.1603/me10180
	21661323

	31
	Burri_2012
	2012
	Switzerland
	J Med Entomol
	10.1603/me11084
	22493864

	32
	Cagnacci_2012
	2012
	Italy; Slovakia
	Int J Parasitol
	10.1016/j.ijpara.2012.02.012
	22464896

	33
	Capelli_2012
	2012
	Italy
	Parasit Vectors
	10.1186/1756-3305-5-61
	22452970

	34
	Capligina_2020
	2020
	Latvia
	Parasit Vectors
	10.1186/s13071-020-04219-7
	32665019

	35
	Carpi_2009
	2009
	Italy
	J Gen Virol
	10.1099/vir.0.013367-0
	19675189

	36
	Casati Pagani_2019
	2019
	Switzerland
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2019.04.006
	31047827

	37
	Casati_2006
	2006
	Switzerland
	J Gen Virol
	10.1099/vir.0.81783-0
	16847119

	38
	Chitimia-Dobler_2019
	2019
	Germany
	Parasit Vectors
	10.1186/s13071-019-3346-6
	30867015

	39
	Cisak_2002
	2002
	Poland
	Ann Agric Environ Med
	https://pubmed.ncbi.nlm.nih.gov/12088406/
	12088406

	40
	Cisak_2012
	2012
	Poland
	J Vet Res
	10.2478/v10213-012-0049-6
	

	41
	Csank_2018
	2018
	Slovakia
	Vector Borne Zoonotic Dis
	10.1089/vbz.2017.2216
	29437548

	42
	Cuber_2015
	2015
	Poland
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2015.02.010
	25838177

	43
	Da_Rold_2022
	2022
	Italy
	Viruses
	10.3390/v14020300
	35215891

	44
	D'Agaro_2009
	2009
	Italy
	J Med Virol
	10.1002/jmv.21389
	19107965

	45
	Daniel_2016
	2016
	Czech Republic
	Epidemiol Mikrobiol Imunol
	https://pubmed.ncbi.nlm.nih.gov/27467329/
	27467329

	46
	Danielova_2002
	2002
	Czech Republic
	Exp Appl Acarol
	10.1023/a:1020966605960
	12475083

	47
	Danielova_2006
	2006
	Czech Republic
	Int J Med Microbiol
	10.1016/j.ijmm.2006.02.007
	16545603

	48
	Danielova_2010
	2010
	Czech Republic
	Vector Borne Zoonotic Dis
	10.1089/vbz.2009.0020
	19492952

	49
	Dekker_2019
	2019
	Netherlands
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2018.10.008
	30385073

	50
	Dobler_2011
	2011
	Germany
	Progress in Parasitology
	10.1007/978-3-642-21396-0_17
	

	51
	Drelich_2014
	2014
	Poland
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2014.04.020
	25108791

	52
	Durmisi_2011
	2011
	Slovenia
	Vector Borne Zoonotic Dis
	10.1089/vbz.2010.0054
	21028962

	53
	Duscher_2015
	2015
	Austria
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2015.03.018
	25869034

	54
	Esser_2022
	2022
	Netherlands
	Emerg Infect Dis
	10.3201/eid2812.220552
	36288572

	55
	Fajs_2012
	2012
	Slovenia
	PLoS One
	10.1371/journal.pone.0048420
	23185257

	56
	Fomsgaard_2013
	2013
	Denmark
	Emerg Infect Dis
	10.3201/eid1907.130092
	23764123

	57
	Frimmel_2010
	2010
	Germany
	Dtsch Med Wochenschr
	10.1055/s-0030-1262424
	20589587

	58
	Frimmel_2014
	2014
	Germany
	Biomed Res Int
	10.1155/2014/308371
	25110671

	59
	Frimmel_2016
	2016
	Germany
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2016.08.004
	27527383

	60
	Frimmel_2019
	2019
	Germany
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2019.04.012
	31003897

	61
	Gaumann_2010
	2010
	Switzerland
	Appl Environ Microbiol
	10.1128/aem.00391-10
	20453126

	62
	Gondard_2018
	2018
	Sweden
	Pathog Dis
	10.1093/femspd/fty083
	30423120

	63
	Gonzalez_2022
	2022
	France
	Front Microbiol
	10.3389/fmicb.2022.863725
	35479640

	64
	Gothe_2023
	2023
	Germany
	Viruses
	10.3390/v15051108
	37243194

	65
	Grandi_2018
	2018
	Sweden
	Front Vet Sci
	10.3389/fvets.2018.00072
	29713635

	66
	Greiner_2022 (poster)
	2022
	Germany
	International Symposium on Zoonoses Research (5-7 October, 2022) (Congress)
	
	

	67
	Grzybek_2020
	2020
	Poland
	J Wildl Dis
	10.7589/2019-02-048
	31880991

	68
	Han_2005
	2005
	Lithuania
	J Med Virol
	10.1002/jmv.20444
	16121364

	69
	Holbach_2002
	2002
	Germany
	Fortschr Med Orig
	https://pubmed.ncbi.nlm.nih.gov/12613267/
	12613267

	70
	Holding_2019
	2019
	England
	Euro Surveill
	10.2807/1560-7917.ES.2019.24.47.1900658
	31771701

	71
	Holding_2020
	2020
	Scotland; England
	Emerg Infect Dis
	10.3201/eid2601.191085
	31661056

	72
	Ilic_2020
	2020
	Croatia
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2020.101513
	32993933

	73
	Jaaskelainen_2006
	2006
	Finland
	Emerg Infect Dis
	10.3201/eid1210.060320
	17176574

	74
	Jaaskelainen_2010
	2010
	Finland
	J Gen Virol
	10.1099/vir.0.023663-0
	20660147

	75
	Jaaskelainen_2016
	2016
	Finland
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2015.10.013
	26548609

	76
	Jahfari_2017
	2017
	Netherlands
	Emerg Infect Dis
	10.3201/eid2306.161247
	28518024

	77
	Jemersic_2014
	2014
	Croatia
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2012.11.016
	24035586

	78
	Jensen_2004
	2004
	Denmark
	Ugeskr Laeger
	https://pubmed.ncbi.nlm.nih.gov/15285165/
	15285165

	79
	Juceviciene_2005
	2005
	Lithuania
	Scand J Infect Dis
	10.1080/00365540510012134
	16191893

	80
	Katargina_2013
	2013
	Poland; Estonia; Latvia
	PLoS One
	10.1371/journal.pone.0061374
	23650497

	81
	Kjelland_2018
	2018
	Norway
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2018.04.005
	29678403

	82
	Klaus_2010
	2010
	Germany
	Clin Microbiol Infect
	10.1111/j.1469-0691.2009.02764.x
	19906276

	83
	Klaus_2012
	2012
	Germany
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2011.09.011
	22309856

	84
	Knap_2012
	2012
	Slovenia
	Vector Borne Zoonotic Dis
	10.1089/vbz.2011.0728
	22022821

	85
	Krol_2020
	2020
	Germany
	Parasitol Res
	10.1007/s00436-020-06637-z
	32211989

	86
	Krol_2022 (poster)
	2022
	Germany
	DVG Tagung Parasitologie (23-25 May, 2022) (Congress)
	
	

	87
	Krol_2024
	2024
	Germany; Poland
	Viruses
	10.3390/v16040637
	38675977

	88
	Krzysiak_2021
	2021
	Poland
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2021.101799
	34358779

	89
	Kuivanen_2018
	2018
	Finland
	Emerg Infect Dis
	10.3201/eid2405.171986
	29664395

	90
	Kupca_2010
	2010
	Germany
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2009.11.002
	21771510

	91
	Kvapil_2021
	2021
	Slovenia
	Front Vet Sci
	10.3389/fvets.2021.688904
	34250069

	92
	Laaksonen_2017
	2017
	Finland
	Emerg Microbes Infect
	10.1038/emi.2017.17
	28487561

	93
	Lamsal_2023a
	2023
	Norway; Sweden; Denmark
	Zoonoses Public Health
	10.1111/zph.13049
	37248739

	94
	Lamsal_2023b
	2023
	Norway
	Zoonoses Public Health
	10.1111/zph.13060
	37259822

	95
	Larsen_2014
	2014
	Norway
	Scand J Infect Dis
	10.3109/00365548.2013.865140
	24447253

	96
	Levanov_2016
	2016
	Finland
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2016.05.002
	27189583

	97
	Liebig_2021
	2021
	Germany
	Microorganisms
	10.3390/microorganisms9010196
	33477924

	98
	Lindblom_2014
	2014
	Finland
	Ticks Tick Borne Dis
	10.1016/j.ttbdis.2013.07.009
	24275477

	99
	Lindhe_2009
	2009
	Denmark
	Acta Vet Scand
	10.1186/1751-0147-51-56
	20040077

	100
	Lommano_2012
	2012
	Switzerland
	J Med Entomol
	10.1603/me11044
	22308784

	101
	Makowka_2009
	2009
	Poland
	Przegl Epidemiol
	https://pubmed.ncbi.nlm.nih.gov/19899594/
	19899594

	102
	Melik_2007
	2007
	Sweden
	Arch Virol
	10.1007/s00705-006-0922-9
	17277902

	103
	Ott_2020
	2020
	Germany
	Parasit Vectors
	10.1186/s13071-020-04146-7
	32527288

	104
	Paulsen_2015
	2015
	Norway
	APMIS
	10.1111/apm.12412
	26126504

	105
	Paulsen_2019
	2018
	Norway
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File S5. Total number of geocoordinate locations with reported tick-borne encephalitis virus (TBEV) occurrence in Europe according to countries within the target territory for modeling (2000-2022).

	Country
	Ixodes ricinus
	Ixodes persulcatus
	Ixodes spp.
	Dermacentor reticulatus
	Rodent reservoira,b
	Model Totalc
	Domestic hostd,b
	Wild hoste,b
	Grand Total

	Germany
	121
	
	
	3
	14
	138
	64
	32
	234

	Switzerland
	61
	
	
	
	3
	64
	37
	
	101

	Poland
	37
	
	5
	9
	1
	52
	4
	13
	69

	Norway
	49
	
	
	
	
	49
	3
	15
	67

	Finland
	11
	23
	5
	
	6
	45
	2
	
	47

	Lithuania
	13
	
	7
	4
	19
	43
	18
	
	61

	Slovenia
	7
	
	
	
	26
	33
	8
	6
	47

	Latvia
	
	
	25
	
	
	25
	
	
	25

	Czech Republic
	24
	
	
	
	
	24
	
	
	24

	Denmark
	22
	
	
	
	
	22
	1
	8
	31

	Sweden
	16
	
	1
	
	
	17
	35
	
	52

	Italy
	9
	
	
	
	3
	12
	13
	1
	26

	Estonia
	
	
	10
	
	
	10
	
	
	10

	Netherlands
	6
	
	
	
	2
	8
	
	10
	18

	Slovakia
	1
	
	
	
	1
	2
	4
	
	6

	France
	3
	
	
	
	2
	5
	1
	
	6

	UK
	4
	
	
	
	
	4
	
	12
	16

	Belgium
	
	
	
	
	
	0
	21
	10
	31

	Austria
	
	
	
	
	
	0
	
	20
	20

	Croatia
	 2
	
	 1
	
	
	3
	3
	2
	8

	Grand Total
	386
	23
	54
	16
	77
	556
	214
	129
	899


aRodent reservoir species include: Yellow-necked mouse (Apodemus flavicollis); Wood mouse (Apodemus sylvaticus); Bank vole (Myodes glareolus); European pine vole (Microtus subterraneus)
bCoordinates associated with both molecular detection of TBEV-RNA or IgG/IgM antibodies against TBEV via serology.
cTotal number of coordinates listed in table do not exclude duplicated entries.
dDomestic host species include: Dogs (Canis familiaris); Cow and cattle species (Bos spp.), Sheep (Ovis aries), Goat (Capra aegagrus hircus), Horse (Equus ferus caballus), Pig (Sus domesticus), Alpaca (Vicugna pacos); and localities with documented TBEV-contaminated dairy products (e.g., cow milk). 
eWild host species include: Roe deer (Capreolus capreolus); Red deer (Cervus elaphus); Fallow deer (Dama dama); Reindeer (Rangifer tarandus); Moose (Alces alces); any non-specified “deer” species within the family Bovidae including mouflon (Ovus gmelini) and European bison (Bison bonasus); other wild animals including ibex (Capra ibex), red fox (Vulpes vulpes), wild boar (Sus scrofa), and any wild monkey or non-migratory bird species.



File S6. Number of geocoordinate locations with prior detection of tick-borne encephalitis virus (TBEV) occurrence included in final models according to land cover type and region.

	Land cover type
	Central Europe (%)
	Nordics (%)
	Baltics (%)
	Total (%)

	Coniferous woodland
	65 (22)
	37 (37)
	21 (16.5)
	123 (23.6)

	Broadleaved deciduous woodland
	54 (19.2)
	9 (9)
	33 (26)
	96 (18.4)

	Arable land and market gardens
	54 (18.2)
	10 (10)
	20 (15.8)
	84 (16.1)

	Buildings of cities, towns and villages
	41 (13.4)
	8 (8)
	17 (13.4)
	66 (12.7)

	Mesic grasslands
	48 (16.5)
	3 (3)
	10 (7.9)
	61 (11.7)

	Mixed deciduous and coniferous woodland
	10 (3.4)
	12 (12)
	11 (8.7)
	33 (6.3)

	Low Density Buildings
	3 (1)
	7 (7)
	1 (0.8)
	11 (2.1)

	Surface standing waters
	2 (0.7)
	4 (4)
	2 (1.6)
	8 (1.5)

	Dry grasslands
	3 (0.7)
	1 (1)
	1 (0.8)
	5 (1)

	Seasonally wet and wet grasslands
	4 (1.4)
	
	1 (0.8)
	5 (1)

	Cultivated areas of gardens and parks
	
	1 (1)
	3 (2.4)
	4 (0.8)

	Miscellaneous inland habitats with very sparse or no vegetation
	
	4 (4)
	
	4 (0.8)

	Temperate and mediterranean-montane scrub
	2 (0.7)
	2 (2)
	
	4 (0.8)

	Transport networks and other constructed hard-surfaced areas
	2 (0.7)
	
	2 (1.6)
	4 (0.8)

	Lines of trees, small anthropogenic woodlands, recently felled woodland, early-stage woodland and coppice
	1 (0.3)
	
	2 (1.6)
	3 (0.6)

	Sedge and reedbeds, normally without free-standing water
	1 (0.3)
	
	1 (0.8)
	2 (0.4)

	Shrub plantations
	2 (0.7)
	
	
	2 (0.4)

	Arctic, alpine, and subalpine scrub
	1 (0.3)
	
	
	1 (0.2)

	Coastal dunes and sandy shores
	
	
	1 (0.8)
	1 (0.2)

	Highly artificial man-made waters and associated structures
	1 (0.3)
	
	
	1 (0.2)

	Raised and blanket bogs
	
	
	1 (0.8)
	1 (0.2)

	Surface running waters
	
	1 (1)
	
	1 (0.2)

	Tundra
	
	1 (1)
	
	1 (0.2)

	All (total)
	294
	100
	127
	521




File S7. Evaluation of machine-learning algorithm performance and selection of best models according to Area Under the Curve (AUC). 

	Algorithm
	Central Europe
	Nordics
	Baltics

	Logistic Regression
	0.839
	0.881
	0.716

	Extreme Gradient Boostinga
	0.869
	0.918
	0.742

	Maximum Entropya
	0.885
	0.915
	0.774


aModels selected for analyses.

