S1 Query used on Web of Science to select the papers for the review
The countries in the query were selected directly from the web of science list, which contained all the world's countries in which articles matching our search criteria were published. Of these, we singled out all those entirely in geographical Europe from the ones present in the list. This explains why not all European countries appear in the query.
England, Scotland, Wales and North Ireland were later grouped as United Kingdom.

Topic: BUMBLEBEE* or bumble bee* or bombus or bumble-bee* 
Refined by: Document Type: Article AND Web of Science Categories: Ecology AND Languages: English AND Countries/Regions: ENGLAND or GERMANY or BELGIUM or FRANCE or SWITZERLAND or SWEDEN or SPAIN or NETHERLANDS or ITALY or SCOTLAND or CZECH REPUBLIC or POLAND or IRELAND or FINLAND or DENMARK or AUSTRIA or NORWAY or ESTONIA or WALES or GREECE or PORTUGAL or HUNGARY or NORTH IRELAND or SLOVENIA or ROMANIA or SLOVAKIA or BULGARIA or SERBIA or LATVIA or FED REP GER or CROATIA or UKRAINE or LUXEMBOURG or ICELAND or CYPRUS or MACEDONIA or BOSNIA HERCEG or MALTA or MOLDOVA or ALBANIA or CZECHOSLOVAKIA or LITHUANIA or BELARUS or NORTH MACEDONIA.

Table S3. Number of species and published papers for each European country. For most countries the check list has been taken from Reverté et al., 2023, for the countries that were not included in the study an approximate check list has been derived from the webpage of the STEP project, Atlas Hymenoptera (Rasmont et al., 2010 – 2014).
	Country
	Number of species
	Number of papers
	Source
	Reason of exclusion

	Albania
	18
	0
	Reverté et al., 2023
	

	Andorra
	25
	0
	Reverté et al., 2023
	Less than 500 km2

	Austria
	46
	15
	Reverté et al., 2023
	

	Belarus
	32
	1
	Reverté et al., 2023
	

	Belgium
	30
	24
	Reverté et al., 2023
	

	Bosnia and Herzegovina
	29
	1
	Reverté et al., 2023
	

	Bungaria
	40
	5
	Reverté et al., 2023
	

	Croatia
	35
	0
	Reverté et al., 2023
	

	Czechia
	35
	7
	Reverté et al., 2023
	

	Cyprus
	1
	0
	Reverté et al., 2023
	Only 1 species

	Denmark
	25
	17
	Reverté et al., 2023
	

	Estonia
	27
	10
	Reverté et al., 2023
	

	Finland
	38
	18
	Reverté et al., 2023
	

	France
	46
	25
	Reverté et al., 2023
	

	Germany
	38
	79
	Reverté et al., 2023
	

	Greece
	34
	9
	Reverté et al., 2023
	

	Hungary
	34
	7
	Reverté et al., 2023
	

	Iceland
	6
	1
	Reverté et al., 2023
	

	Ireland
	21
	21
	Reverté et al., 2023
	

	Italy
	44
	32
	Reverté et al., 2023
	

	Kosovo
	28
	0
	Rasmont et al., 2010 – 2014
	

	Latvia
	31
	0
	Reverté et al., 2023
	

	Lichtenstein
	25
	0
	Reverté et al., 2023
	Less than 500 km2

	Lithuania
	31
	0
	Reverté et al., 2023
	

	Luxembourg
	22
	0
	Reverté et al., 2023
	

	Malta
	1
	0
	Reverté et al., 2023
	Only 1 species

	Moldova
	21
	2
	Reverté et al., 2023
	

	Monaco
	26
	0
	Rasmont et al., 2010 – 2014
	Less than 500 km2

	Montenegro
	27
	0
	Reverté et al., 2023
	

	Netherlands
	22
	20
	Reverté et al., 2023
	

	North Macedonia
	30
	0
	Reverté et al., 2023
	

	Norway
	35
	26
	Reverté et al., 2023
	

	Poland
	35
	35
	Reverté et al., 2023
	

	Portugal
	16
	7
	Reverté et al., 2023
	

	Republic of Serbia
	44
	3
	Reverté et al., 2023
	

	Romania
	41
	4
	Reverté et al., 2023
	

	San Marino
	15
	0
	Rasmont et al., 2010 – 2014
	Less than 500 km2

	Slovak Republic
	38
	1
	Reverté et al., 2023
	

	Slovenia
	37
	4
	Reverté et al., 2023
	

	Spain
	37
	36
	Reverté et al., 2023
	

	Sweden
	38
	80
	Reverté et al., 2023
	

	Switzerland
	37
	23
	Reverté et al., 2023
	

	Ukraine
	44
	3
	Reverté et al., 2023
	

	United Kingdom
	25
	151
	Reverté et al., 2023
	

	Vatican
	19
	0
	Rasmont et al., 2010 – 2014
	Less than 500 km2






Table S4. The first two years of the study were mainly concentrated in 7 areas within a valley, Vallone Noaschetta. The areas are located at different altitudes, along an elevational gradient, from 1500 to 1885 m a.s.l. They are grazed grasslands, in the past even intensively, while nowadays some are affected by reforestation due to the abandonment of these areas. In 2022 the study was carried out in new nearby site to test the method also in other areas. The samples were collected in 9 areas distributed in two side valleys along the elevational gradient. Most of them are grazed grasslands, some are now abandoned and consequently affected by reforestation.
	Valley
	Code plot
	Altitude
	Habitat
	Coordinates
	Sampling year(s)

	Noaschetta, Orco valley
	SG
	1500 m a.s.l.
	Grassland
	N45.462046 E7.318193
	2018-2019

	Noaschetta, Orco valley
	VO
	1540 m a.s.l.
	Eutrophic grassland: dominated by eutrophic vegetation
	N45.465505 E7.322325
	2018-2019

	Noaschetta, Orco valley
	VOA
	1555 m a.s.l.
	Closed grassland: heavily colonized by shrubs and trees
	N45.465527 E7.321543
	2018-2019

	Noaschetta, Orco valley
	PG
	1575 m a.s.l.
	Grassland
	N45.464013 E7.318884
	2018-2019

	Noaschetta, Orco valley
	BE
	1580 m a.s.l.
	Eutrophic grassland: dominated by eutrophic vegetation
	N45.467325 E7.324600
	2018-2019

	Noaschetta, Orco valley
	BEA
	1605 m a.s.l.
	Grassland
	N45.467971 E7.326393
	2018-2019

	Noaschetta, Orco valley
	P
	1640 m a.s.l.
	Grassland
	N45.469920 E7.326857
	2018-2019

	Noaschetta, Orco valley
	PA
	1645 m a.s.l.
	Grassland
	N45.470499 E7.327070
	2018-2019

	Noaschetta, Orco valley
	AR
	1850 m a.s.l.
	Grassland
	N45.475548 E7.322749
	2018-2019

	Noaschetta, Orco valley
	ARA
	1885 m a.s.l.
	Grassland
	N45.475894 E7.320726
	2018-2019

	Gran Piano, Orco Valley
	GPA
	1200 m a.s.l.
	Grassland
	N45.454942 E7.303839
	2022

	Gran Piano, Orco Valley
	GPB
	1400 m a.s.l.
	Recolonized forest
	N45.458095 E7.301370
	2022

	Gran Piano, Orco Valley
	GPD
	1800 m a.s.l.
	Grassland
	N45.463438 E7.297584
	2022

	Gran Piano, Orco Valley
	GPE
	2000 m a.s.l.
	Grassland
	N45.465691 E7.290572
	2022

	San Besso, Soana Valley
	SA
	1200 m a.s.l.
	Closed grassland colonised by trees
	N45.529765 E7.541406
	2022

	San Besso, Soana Valley
	SB
	1400 m a.s.l.
	Grassland
	N45.543703 E7.527859
	2022

	San Besso, Soana Valley
	SC
	1600 m a.s.l.
	Grassland colonised by shrubs and trees
	N45.550221 E7.524299
	2022

	San Besso, Soana Valley
	SD
	1800 m a.s.l.
	Grassland
	N45.553202 E7.522901
	2022

	San Besso, Soana Valley
	SE
	2000 m a.s.l.
	Grassland
	N45.559692 E7.527798
	2022






Table S5. Tables resulting from statistical analyses carried out with diffeR. The four tables represent the four working steps (i) Junior A, Table S5.1; (ii) Junior B, Table S5.2; (iii) Intermediate, Table S5.3; and (iv) Advanced, Table S5.4. In the intersection of column and row with the same species name is the number of individuals that were correctly identified in the field, in bold, while individuals identified incorrectly are highlighted in red. The total of the rows is the correct number of individuals belonging to the given species, while the total of the columns indicates the number of individuals that have been assigned to that species, with the relative percentage of correctly identified specimens.

Table S5.1 
	Junior A
	FIELD
	
	
	
	
	
	
	
	
	
	

	LAB
	sor
	pra
	lap
	rud
	mon
	syl
	sic
	luc
	hor
	total
	% correct

	B. soroeensis
	7
	0
	0
	1
	0
	0
	0
	0
	0
	8
	87.50

	B. pratorum
	3
	0
	1
	0
	0
	0
	0
	0
	0
	4
	0.00

	B. lapidarius
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0.00

	B. ruderarius
	17
	2
	0
	11
	0
	0
	0
	0
	0
	30
	36.67

	B. monticola
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	100.00

	B. sylvarum
	0
	0
	0
	3
	0
	0
	1
	0
	0
	4
	0.00

	B. sichelii
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. lucorum
	0
	0
	0
	0
	0
	0
	0
	4
	0
	4
	100.00

	B. hortorum
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	100.00

	Total
	27
	2
	1
	16
	1
	0
	1
	4
	1
	
	

	% correct
	25.93
	0.00
	0.00
	68.75
	100.00
	NA
	0.00
	100.00
	100.00
	
	






Table S5.2
	Junior B
	FIELD
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LAB
	sor
	pra
	lap
	wur
	rud
	mon
	syl
	sic
	pyr
	luc
	hor
	arg
	pas
	hum
	total
	% correct

	B. soroeensis
	12
	1
	5
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	20
	60.00

	B. pratorum
	2
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0.00

	B. lapidarius
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0.00

	B. wurflenii
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	100.00

	B. ruderarius
	3
	0
	0
	0
	10
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13
	76.92

	B. monticola
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	100.00

	B. sylvarum
	0
	0
	0
	0
	2
	0
	0
	1
	1
	0
	0
	0
	0
	0
	4
	0.00

	B. sichelii
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	100.00

	B. pyrenaeus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. lucorum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	0
	0
	0
	0
	5
	100.00

	B. hortorum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	9
	0
	0
	0
	9
	100.00

	B. argillaceus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	2
	0.00

	B. pascuorum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	2
	4
	50.00

	B. humilis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1
	3
	33.33

	total
	17
	2
	5
	1
	15
	1
	0
	2
	1
	5
	11
	0
	4
	3
	
	

	% correct
	70.59
	0.00
	0.00
	100.00
	66.67
	100.00
	NA
	50.00
	0.00
	100.00
	81.82
	NA
	50.00
	33.33
	
	





Table S5.3
	Intermediate
	FIELD
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LAB
	sor
	pra
	lap
	wur
	qua
	rud
	syla
	sic
	pyr
	ine
	luc
	hor
	syle
	pas
	hum
	mes
	total
	% correct

	B. soroeensis
	36
	4
	4
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	46
	78.26

	B. pratorum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. lapidarius
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. wurflenii
	0
	0
	0
	2
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	3
	66.67

	B. quadricolor
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0.00

	B. ruderarius
	7
	0
	1
	1
	0
	61
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	71
	85.92

	B. sylvarum
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	2
	0.00

	B. sichelii
	0
	0
	0
	0
	0
	1
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	3
	33.33

	B. pyrenaeus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. inexpectatus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. lucorum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	14
	0
	0
	0
	1
	0
	15
	93.33

	B. hortorum
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	26
	0
	0
	0
	0
	27
	96.30

	B. sylvestris
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	2
	100.00

	B. pascuorum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	14
	6
	0
	20
	70.00

	B. humilis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. mesomelas
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	2
	100.00

	total
	43
	4
	5
	4
	0
	65
	0
	1
	4
	1
	14
	26
	2
	14
	7
	2
	
	

	% correct
	83.72
	0.00
	0.00
	50.00
	NA
	93.85
	NA
	100.00
	0.00
	0.00
	100.00
	100.00
	100.00
	100.00
	0.00
	100.00
	
	



Table S5.4
	Advanced
	FIELD
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LAB
	sor
	pra
	lap
	wur
	rud
	syla
	luc
	syle
	boh
	pas
	hum
	mes
	muc
	total
	% correct

	B. soroeensis
	19
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	20
	95.00

	B. pratorum
	1
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4
	75.00

	B. lapidarius
	4
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	20.00

	B. wurflenii
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	100.00

	B. ruderarius
	1
	0
	0
	0
	14
	1
	1
	0
	0
	0
	0
	0
	0
	17
	82.35

	B. sylvarum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. lucorum
	0
	0
	0
	0
	0
	0
	11
	0
	0
	0
	0
	0
	0
	11
	100.00

	B. hortorum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	100.00

	B. sylvestris
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0.00

	B. bohemicus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	NA

	B. pascuorum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6
	1
	0
	0
	7
	85.71

	B. humilis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	2
	100.00

	B. mesomelas
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	2
	100.00

	B. mucidus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	100.00

	total
	25
	3
	1
	2
	14
	1
	12
	0
	1
	6
	3
	2
	1
	
	

	% correct
	76.00
	100.00
	100.00
	50.00
	100.00
	0.00
	91.67
	NA
	0.00
	100.00
	66.67
	100.00
	100.00
	
	







