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Figure S1. Relationship between human potential exposure to invasive mammals and public health preparedness across European countries. Dashed lines indicate the median values used to define the four exposure–preparedness scenarios.









Table S1. Prevalence and biosafety level of zoonotic pathogens associated with the invasive mammals assessed.
	Invasive species
	Pathogen
	Average prevalence
	Max Prevalence
	Min Prevalence
	BSL
	Reference

	Herpestes javanicus 
(É. Geoffroy Saint-Hilaire, 1818)

	Salmonella
	34
	55
	13
	2
	(1)

	
	Campylobacter
	9.09
	
	
	2
	(1)
	
	Hepatitis E virus
	14.65
	21
	8.3
	3
	
(2,3)

	
	Japanese encephalitis virus
	35.4
	
	
	3
	(4)

	
	Leptospira
	8.1
	
	
	3
	(5)
	Myocastor coypus 
(Molina, 1782)

	Blastocystis
	14.3
	
	
	1
	(6)
	
	Aeromonas
	53.8
	
	
	1
	(7)

	
	Leptospira
	38
	
	
	3
	(8)
	
	Toxoplasma
	43.6
	59.4
	27.8
	2
	(8,9)
	
	Chlamydophila
	21
	
	
	2
	(8)
	
	Streptococcus
	15.9
	
	
	2
	(8)
	
	Encephalomyocarditis virus
	3.4
	
	
	2
	(8)
	
	Giardia
	12.3
	
	
	2
	(10)
	
	Enterocytozoon
	41.2
	
	
	2
	(11)
	
	Strongyloides
	81.2
	99
	63.4
	1
	(12,13)
	
	Trichostrongylus
	28.1
	
	
	1
	(12)
	
	Eimeria
	46.55
	86.3
	6.8
	1
	(12)
	
	Echinococcus
	0.4
	
	
	3
	(14)
	
	Taenia
	1.3
	
	
	3
	(14)
	Nasua nasua (Linnaeus, 1766)

	Filarial nematodes
	81.6
	
	
	2
	(15)
	
	Clostridium
	6.5
	
	
	2
	(16)
	
	Trypanosoma
	43.5
	53.5
	35
	3
	(17,18)
	
	Mycoplasma
	85.7
	
	
	3
	(19)
	
	Bartonella
	24.5
	
	
	3
	(19)
	
	Anaplasma
	14.3
	
	
	3
	(19)
	
	Hepatozoon
	6
	
	
	2
	(19)
	
	Angiostrongylus
	100
	
	
	2
	(20)
	
	Coccidia
	66.66
	
	
	3
	(21)
	Nyctereutes procyonoides (Gray, 1834)

	Toxoplasma
	42.7
	
	
	2
	(22)
	
	Alaria
	65.28
	96.5
	30
	2
	(22–27)

	
	Echinococcus
	7.87
	12
	1.6
	3
	(23,28,29)

	
	Mesocestoides
	29.23
	40
	24.5
	2
	(23,24,26)

	
	Molineus
	35.75
	41.5
	30
	2
	(23,24)

	
	Taenia
	7.97
	20
	1.9
	3
	(23,24,26)

	
	Isthmiophora
	20
	
	
	2
	(23)

	
	Dipylidium
	7.55
	10
	5.1
	2
	(23,26)

	
	Enterocytozoon
	7.3
	10.5
	4.1
	2
	(30,31)
	
	Apophallus
	15.1
	
	
	2
	(24)

	
	Toxascaris
	12.55
	15.1
	10
	2
	(23,24)

	
	Echinostomatidae
	18.9
	
	
	2
	(24)
	
	Capillaria
	15.65
	20
	11.3
	2
	(24,25)

	
	Cryptosporidium
	10.5
	
	
	2
	(32)
	
	Eucoleus
	30.2
	
	
	2
	(25)

	
	Crenosoma
	15.1
	
	
	2
	(25)

	
	Ctenocephalides
	51.5
	
	
	1
	(25)

	
	Pygidiopsis
	3
	
	
	2
	(26)

	
	Cryptocotyle
	15.2
	
	
	2
	(26)

	
	Toxocara
	16.9
	20
	13.1
	2
	(23,25,26)

	
	Mesorchis
	38.4
	
	
	2
	(26)

	
	Uncinaria
	71.23
	98.8
	40
	2
	(23,25–27)

	
	Anaplasma
	23
	
	
	3
	(33)

	
	Francisella
	12.8
	
	
	4
	(34)
	
	Rabies virus
	24.95
	28.9
	21
	4
	(35,36)
	
	Trichinella
	23.67
	39.82
	1.9
	2
	(25,37,38)

	Procyon lotor (Linnaeus, 1758)

	Baylisascaris
	35.93
	75
	0.11
	2
	(23,39–42)

	
	Cryptosporidium
	24
	34.7
	13.3
	2
	(43,44)

	
	Giardia
	27
	
	
	2
	(45)

	
	Blastocystis
	16.66
	
	
	1
	(46)

	
	Leptospira
	30
	
	
	3
	(47)

	
	Borrelia
	0.2
	
	
	2
	(48)

	
	Francisella
	0.5
	
	
	4
	(48)

	
	Orientia
	8.75
	16.1
	1.4
	3
	(48)
	
	Rickettsia
	7.3
	
	
	3
	(48)
	
	Capillaria
	25.5
	
	
	2
	(49)
	
	Echinostomatidae
	34.5
	
	
	2
	(49)
	
	Enterocytozoon
	4.1
	
	
	2
	(43)
	
	Sarcocystis
	8.3
	
	
	2
	(50)
	
	Strongyloides
	28.3
	
	
	2
	(51)
	
	Salmonella
	4.75
	5.7
	2.85
	2
	(52,53)
	
	Yersinia
	21.44
	38.6
	4.28
	2
	(52,53)
	
	Campylobacter
	1.3
	
	
	2
	(52)
	
	Staphylococcus
	37.51
	
	
	2
	(53)

	
	Listeria
	7.14
	
	
	2
	(53)

	Sciurus carolinensis (Gmelin, 1788)

	Ectromelia virus
	5.3
	
	
	3
	(54)

	
	MAV FL/K87 virus
	60
	
	
	2
	(54)

	
	MVM virus
	20
	
	
	2
	(54)

	
	Reovirus 3 virus
	80
	
	
	2
	(54)

	
	Coronavirus
	36.8
	
	
	2
	(54)

	
	Sendai virus
	52.6
	
	
	2
	(54)

	
	PVM virus
	20
	
	
	2
	(54)

	
	LCMV virus
	21
	
	
	2
	(54)

	
	GDVII virus
	13.3
	
	
	2
	(54)

	
	Mycoplasma
	26.7
	
	
	3
	(54)

	
	Bartonella
	24
	28
	20
	3
	(55)
	
	Borrelia
	11.9
	
	
	3
	(56)

	
	Tick-borne encephalitis virus
	2.2
	2.5
	1.9
	3
	(57)
	
	Usutu virus
	3.5
	3.8
	3.2
	3
	(57)
	
	West Nile virus
	0.6
	
	
	3
	(57)
	
	Variegated squirrel bornavirus 1
	5
	
	
	2
	(58)

	Tamias sibiricus (Laxmann, 1769)
	Borrelia
	26.18
	35.2
	10
	3
	(59,60)

	Ondatra zibethicus (Linnaeus, 1766)

	Hydatigera
	48.9
	
	
	2
	(61)
	
	Francisella
	33
	
	
	4
	(62)

	
	Clostridium
	66.5
	100
	33
	2
	(62,63)

	
	Campylobacter
	48
	
	
	2
	(63)
	
	Cryptosporidium
	50
	
	
	2
	(63)
	
	Giardia
	73.12
	78.26
	65.91
	2
	(63,64)

	
	Toxoplasma
	60
	
	
	2
	(63)
	
	Trichomonas
	100
	
	
	2
	(63)
	
	Echinochasmus
	58.33
	
	
	2
	(63)
	
	Echinostoma
	72.01
	92.59
	51.43
	2
	(63)
	
	Echinostomum
	84.13
	
	
	2
	(63)
	
	Hymenolepis
	33.75
	58.77
	11.76
	2
	(63)
	
	Calodium
	61.39
	
	
	2
	(63)
	
	Echinococcus
	5.33
	11.18
	0.7
	3
	(14,65,66)

	
	Taenia
	15.6
	42.3
	0.4
	3
	(14,61,66)

	
	Anoplocephalidae
	3.4
	
	
	2
	(66)

	
	Hantavirus
	8
	
	
	3
	(67)



















Table S2.  Overview of IAS occurrences utilized in Species Distribution Models, including scientific names, identification codes (ID), DOI references, and occurrence data from various sources (see Table footnotes). The table presents total occurrences and gridded occurrences (one occurrence per 10x10km) for each species. NA= not available. Data were obtained from Monguilod and Gallardo (2026).
	Scientific name
	ID
	GBIF
	DOI
	Gallardo et al. (2017)
	EASIN (2017)
	EASIN (2017)
	EASIN (2019)
	EASIN (2019) updates
	EASIN total
	Ascensao et al. (2021)
	TOTAL OCCURRENCES
	GRIDDED OCCURRENCES

	Herpestes javanicus
	Hjava
	7901
	10.15468/dl.f9gpws
	NA
	40
	NA
	NA
	NA
	40
	NA
	7941
	310

	Myocastor coypus
	Mcoyp
	56336
	10.15468/dl.svbygj
	7050
	3366
	NA
	NA
	2723
	6089
	41
	69516
	5277

	Nasua nasua
	Nnasu
	2498
	10.15468/dl.e2wqth
	NA
	9
	NA
	NA
	NA
	9
	NA
	2507
	618

	Nyctereutes procyonoides
	Nproc
	23982
	10.15468/dl.vk2qa3
	1772
	NA
	NA
	5880
	NA
	5880
	NA
	31634
	2563

	Ondatra zibethicus
	Ozibe
	557413
	10.15468/dl.484ad2
	3152
	NA
	6155
	NA
	NA
	6155
	7
	566727
	8732

	Procyon lotor
	Ploto
	50465
	10.15468/dl.gzuftb
	8420
	6636
	NA
	NA
	6712
	13348
	20
	72253
	10788

	Sciurus carolinensis
	Scaro
	227473
	10.15468/dl.t7wryw
	5166
	5301
	NA
	NA
	5253
	10554
	NA
	243193
	6263

	Tamias sibiricus
	Tsibi
	11844
	10.15468/dl.n4yaq5
	636
	146
	NA
	NA
	112
	258
	NA
	12738
	980

	
	
	
	
	
	
	
	
	
	
	TOTAL
	1006509
	35531



NOTES:
Ascensáo, F., D’Amico, M., Martins, R. C., Rebelo, R., Barbosa, A. M., Bencatel, J., Barrientos, R., Abellán, P., Tella, J. L., Cardador, L., Anadón, J. D., Carrete, M., Murgui, E., Fernandes, P., Santos, S. M., Mira, A., da Luz Mathias, M., Tiago, P., Casabella, E., … Capinha, C. (2021). Distribution of alien tetrapods in the Iberian Peninsula. NeoBiota, 64, 1–21. https://doi.org/10.3897/NEOBIOTA.64.55597.
Gallardo, B., Aldridge, D. C., González-Moreno, P., Pergl, J., Pizarro, M., Pyšek, P., Thuiller, W., Yesson, C., & Vilà, M. (2017). Protected areas offer refuge from invasive species spreading under climate change. Global Change Biology, 23(12), 5331–5343. https://doi.org/10.1111/GCB.13798.
GBIF database (https://www.gbif.org).
EASIN database (https://easin.jrc.ec.europa.eu/easin).



Table S3. True Skill Statistic (TSS)-based evaluation of the species distribution models developed for the invasive mammals assessed using Generalized Linear Models (GLM), Boosted Regression Trees (GBM), Generalized Additive Models (GAM), and Random Forest (RF). For each algorithm, the corresponding cut-off threshold, sensitivity, specificity, and validation values are reported. The cut-off represents the threshold used to transform continuous suitability predictions into binary suitable–unsuitable maps. Values were obtained from Monguilod and Gallardo (2026).
	
	GLM
	GBM
	RF
	GAM

	Species
	Cutoff
	Sensitivity
	Specificity
	Validation
	Cutoff
	Sensitivity
	Specificity
	Validation
	Cutoff
	Sensitivity
	Specificity
	Validation
	Cutoff
	Sensitivity
	Specificity
	Validation

	Herpestes javanicus
	547.33 ± 41.63
	85.44 ± 2.45
	82.67 ± 1.73
	0.64 ± 0.02
	487.00 ± 21.70
	94.55 ± 1.10
	88.15 ± 1.41
	0.71 ± 0.02
	416.33 ± 23.86
	100.00 ± 0.00
	99.98 ± 0.01
	0.45 ± 0.06
	424.33 ± 30.50
	93.93 ± 1.02
	83.60 ± 1.33
	0.70 ± 0.04

	Myocastor coypus
	442.00 ± 36.50
	92.49 ± 1.10
	80.19 ± 1.47
	0.72 ± 0.01
	419.67 ± 8.02
	93.13 ± 0.46
	81.71 ± 0.27
	0.73 ± 0.01
	576.00 ± 17.32
	99.60 ± 0.10
	99.84 ± 0.08
	0.80 ± 0.00
	474.67 ± 26.69
	91.95 ± 0.98
	81.71 ± 1.04
	0.73 ± 0.00

	Nasua Nasua
	455.67 ± 25.32
	92.59 ± 1.06
	75.22 ± 0.58
	0.68 ± 0.02
	460.67 ± 99.29
	95.14 ± 2.34
	80.85 ± 2.32
	0.73 ± 0.02
	422.67 ± 20.50
	100.00 ± 0.00
	99.78 ± 0.09
	0.50 ± 0.07
	485.67 ± 22.94
	94.29 ± 0.96
	80.10 ± 0.93
	0.72 ± 0.02

	Nyctereutes procyonides
	568.00 ± 33.00
	92.12 ± 0.75
	86.03 ± 1.25
	0.78 ± 0.01
	478.33 ± 41.19
	94.89 ± 1.13
	87.23 ± 0.74
	0.81 ± 0.01
	521.67 ± 20.82
	99.66 ± 0.05
	99.69 ± 0.01
	0.84 ± 0.01
	508.00 ± 75.54
	95.68 ± 1.11
	87.93 ± 1.53
	0.83 ± 0.01

	Ondatra zibethicus
	532.33 ± 41.88
	82.49 ± 2.19
	76.73 ± 1.89
	0.59 ± 0.00
	427.33 ± 14.36
	90.18 ± 0.52
	73.26 ± 0.65
	0.62 ± 0.01
	562.67 ± 5.77
	99.72 ± 0.07
	99.92 ± 0.02
	0.70 ± 0.00
	434.00 ± 9.54
	89.11 ± 0.62
	73.24 ± 0.43
	0.62 ± 0.00

	Procyon lotor
	472.33 ± 11.06
	88.34 ± 0.52
	74.91 ± 0.75
	0.64 ± 0.00
	542.33 ± 19.55
	87.43 ± 0.75
	82.86 ± 1.03
	0.69 ± 0.01
	596.00 ± 26.46
	99.86 ± 0.03
	99.96 ± 0.03
	0.84 ± 0.01
	512.00 ± 25.71
	87.86 ± 1.28
	79.60 ± 1.58
	0.67 ± 0.01

	Sciurus carolinensis
	584.67 ± 5.77
	90.22 ± 0.46
	81.89 ± 0.34
	0.72 ± 0.01
	551.00 ± 7.00
	93.59 ± 0.39
	84.75 ± 0.15
	0.77 ± 0.01
	576.00 ± 0.00
	99.81 ± 0.04
	99.95 ± 0.01
	0.89 ± 0.01
	593.00 ± 20.00
	90.98 ± 0.86
	86.28 ± 0.65
	0.77 ± 0.01

	Tamias sibiricus
	459.00 ± 34.66
	92.16 ± 1.20
	72.17 ± 1.43
	0.62 ± 0.01
	520.33 ± 55.01
	91.47 ± 2.27
	80.31 ± 2.79
	0.69 ± 0.01
	441.00 ± 12.12
	99.98 ± 0.04
	99.82 ± 0.03
	0.57 ± 0.03
	479.00 ± 16.09
	92.28 ± 0.59
	79.02 ± 0.93
	0.71 ± 0.01



Table S4. Mean and standard deviation of zoonotic pathogen prevalence and disease severity in the invasive mammal species included in the risk assessment. The invasive mammal species and associated zoonotic pathogens used to calculate these summary statistics were obtained from Monguilod and Gallardo (2026).
	
	Average prevalence
	SD Prevalence
	Average BSL
	SD BSL
	Number of pathogens 

	Herpestes javanicus 
	20.25
	13.44
	2.60
	0.55
	5

	Myocastor coypus 
	28.65
	23.31
	1.86
	0.77
	14

	Nasua nasua 
	47.64
	36.74
	2.56
	0.53
	9

	Nyctereutes procyonoides 
	23.93
	17.66
	2.23
	0.65
	26

	Procyon lotor 
	17.01
	13.07
	2.21
	0.63
	19

	Sciurus carolinensis 
	23.93
	22.92
	2.44
	0.51
	16

	Tamias sibiricus 
	26.18
	
	3.00
	
	1

	Ondatra zibethicus 
	48.32
	28.37
	2.29
	0.59
	17







Table S5. Original and rescaled impact scores used to compare the proposed human health framework with existing IAS impact assessment systems.
	Species
	Human health score
	EU biodiversity score
	GISS overall score
	GISS human health score

	
	Original (4–20)
	0-100
	Original (1-5)
	0-100
	Original (0–60)
	0-100
	Original (0-5)
	0-100

	Herpestes javanicus
	9
	31.2
	4
	100.0
	11
	18.3
	0
	0.0

	Myocastor coypus
	15
	68.8
	4
	100.0
	27
	45.0
	4
	80.0

	Nasua nasua
	10
	37.5
	3
	75.0
	16
	26.7
	3
	60.0

	Nyctereutes procyonoides
	16
	75.0
	4
	100.0
	16
	26.7
	0
	0.0

	Ondatra zibethicus
	16
	75.0
	4
	100.0
	32
	53.3
	5
	100.0

	Procyon lotor
	14
	62.5
	3
	75.0
	23
	38.3
	0
	0.0

	Sciurus carolinensis
	14
	62.5
	4
	100.0
	27
	45.0
	3
	60.0

	Tamias sibiricus
	14
	62.5
	3
	75.0
	16
	26.7
	2
	40.0









Table S6. Comparison between national public health preparedness and mean potential human exposure to suitable areas for invasive mammals across European countries. Ordered alphabetically.
	Country
	SPAR
	Human exposure
	Scenario

	Albania
	84
	64.08
	Low exposure–High preparedness

	Andorra
	54
	61.93
	Low exposure–Low preparedness

	Austria
	69
	75.66
	High exposure–Low preparedness

	Belgium
	78
	87.45
	High exposure–High preparedness

	Bulgaria
	75
	58.73
	Low exposure–High preparedness

	Bosnia and Herzegovina
	47
	73.62
	High exposure–Low preparedness

	Switzerland
	92
	79.73
	High exposure–High preparedness

	Czechia
	71
	72.79
	High exposure–Low preparedness

	Germany
	85
	79.97
	High exposure–High preparedness

	Denmark
	92
	86.69
	High exposure–High preparedness

	Spain
	76
	45.51
	Low exposure–High preparedness

	Estonia
	72
	38.04
	Low exposure–Low preparedness

	Finland
	87
	38.82
	Low exposure–High preparedness

	France
	91
	83.24
	High exposure–High preparedness

	United Kingdom
	93
	85.42
	High exposure–High preparedness

	Greece
	65
	25.77
	Low exposure–Low preparedness

	Croatia
	77
	76.17
	High exposure–High preparedness

	Hungary
	70
	61.32
	Low exposure–Low preparedness

	Ireland
	77
	81.19
	High exposure–High preparedness

	Iceland
	76
	39.87
	Low exposure–High preparedness

	Italy
	69
	66.86
	High exposure–Low preparedness

	Liechtenstein
	83
	84.40
	High exposure–High preparedness

	Lithuania
	86
	55.32
	Low exposure–High preparedness

	Luxembourg
	68
	86.86
	High exposure–Low preparedness

	Latvia
	67
	51.78
	Low exposure–Low preparedness

	Republic of Moldova
	68
	38.19
	Low exposure–Low preparedness

	North Macedonia
	60
	52.54
	Low exposure–Low preparedness

	Malta
	70
	25.00
	Low exposure–Low preparedness

	Montenegro
	55
	71.67
	High exposure–Low preparedness

	Netherlands 
	85
	92.02
	High exposure–High preparedness

	Norway
	95
	50.28
	Low exposure–High preparedness

	Poland
	78
	66.93
	High exposure–High preparedness

	Portugal
	83
	43.26
	Low exposure–High preparedness

	Romania
	62
	62.76
	Low exposure–Low preparedness

	San Marino
	29
	75.78
	High exposure–Low preparedness

	Serbia
	75
	69.57
	High exposure–High preparedness

	Slovakia
	55
	67.55
	High exposure–Low preparedness

	Slovenia
	78
	75.85
	High exposure–High preparedness

	Sweden
	90
	60.14
	Low exposure–High preparedness
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