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Table S1: Approaches to mesuring connectivity based on the connectivity concept (structural or functional) or the space interpretation (patch- or landscape-based).

	Approach based on the connectivity concept 

	Structural connectivity
	Definitions: This concept equates connectivity to physical continuity or proximity of the habitat. As first defined by (Noss 1987)—“the extent to which patches are connected to one another by similar habitat or corridors”—it only accounts for landscape data (but not for any organisms/biological data). Connectivity is thus understood as a landscape feature and it is measured by analysing landscape structures, such as size, shape and location of habitat patches, etc. 
Tischendorf and Fahrig (2000) expanded this view and considered structural also when measures included species occurrence data, and they explain that presence/absence data doesn’t directly inform about movement rates (i.e. nearest neighbour distance uses landscape attributes and patch occupancy data, so it is classified as structural).Calabrese and Fagan (2004) agreed with the latest vision and they drew the line between structural and functional with the use of dispersal data, defining structural connectivity as the derived from the physical attributes of the landscape without factoring in dispersal ability.

Use: The structural approach is widely used and applied in conservation, with great influence on connectivity tools, due to the easiness of its application. (Pros and cons:) This is thanks to not needing biological data, which is also a caveat as it makes the measures less biologically realistic. Use assumption: One general assumption across all structural measurements is that species move or disperse only through preferred habitat, not intruding the spaces in between (called matrix) (Tischendorf and Fahrig 2000), which is not accurate for many species (Fahrig et al. 2021).

	Functional connectivity
	Definitions: Functional connectivity incorporates the response of the organism or process to the landscape structure (With 2019); whether it is considered that response to be the moving rate (Tischendorf and Fahrig 2000) or the dispersing abilities (Calabrese and Fagan 2004), a behavioural response of the organism (or process) with respect to the landscape structure, or just occurrence records, it varies from one author to others and should be stated. 
Pros and cons: Contrary to structural connectivity, functional connectivity entails large efforts in organisms data collection which restrincs its applicability but can, in return, yield more biologically realistic results.

Functional measurements can be split into actual or potential connectivity (Calabrese and Fagan 2004):

· Actual connectivity corresponds with the original connectivity concept as first defined by (Merriam 1984), and consists of the ease of movement through the landscape and population persistence as a result of the organism and landscape interaction. Actual connectivity data can be obtained from direct movement observation, marking individuals or propagules, etc. These direct measure movement techniques offer insights into short-term dispersal, while genetic data can be used as a proxy for past dispersal over long periods of time. These studies are often labor-intensive and not feasible at large landscape scales, but for specific habitat patches. However, actual connectivity data, such as observations of responses through the landscape, to habitat edges, or immigration or colonization rates can be extrapolated and incorporated to larger models for potential connectivity estimations (Calabrese and Fagan 2004).

· Potential connectivity estimates possible connectivity values from real, but not detailed enough, data. Calabrese and Fagan (2004) consider that dispersal data is the minimum required biological data to infer functional connectivity. Some examples of this dispersal data that can be the base for potential connectivity measures are indirect movement data (i.e. from body weight or size), limited data (i.e. average or maximum dispersal distances), or even actual connectivity data extrapolated (i.e. travelling distances obtained from mark-recapture). Taylor et al. (1993) and Hanski (1994) definitions can be encompassed under this concept: the former focuses on the successful movement among resource patches, dropping the attention from the population persistence, while the second factors in the immigration/colonization rate in focal patches, attempting to predict the population persistence but dismissing the actual movement success across the landscape. By focusing only on the occupancy (colonization/extinction) of certain patches and inferring the movement from the population success, Hanski (1994)’s definition avoids measuring the effect of landscape configuration on movement.

	Approach based on the space interpretation: discrete units (patches) or an heterogenous gradient (landscape)

	Patch-based approach
	Description: This approach relates with theories where dispersal is key for colonization (=connection) of the patches (metapopulation ecology and island biogeography (Moilanen and Hanski 2001)). The metrics are built on the “patch-mosaic model” which simplifies landscapes into a mosaic of discrete units of habitat, the patches (Frazier and Kedron 2017). Connectivity is measured as the inverse of patch isolation (distance, immigration rate, amount of populated patches around, etc.), designating as patches the areas of preferred habitat, and as matrix the rest of the space where these are embedded (Tischendorf and Fahrig 2000). 
Use: Since the patch-mosaic model may not adequately capture ecological heterogeneity (Cushman et al. 2010), this approach is not recommended in heterogeneous and complex landscapes, where species show different responses to patch-matrix boundaries and/or move at different rates within different habitats; besides this, some of the patch-based measures might also not be replicable at higher scales, not being possible to scale up results from these measures (With 2019).

	Landscape-based approach
	Description: From landscape ecology, this approach recognises the landscape as a heterogenous space, and in general the methods under this approach are better at incorporating the different movement responses of the organisms to the heterogeneity of the landscape in the connectivity estimations. 
Use: This approach should be taken when landscape patterns clearly change at larger scales, when the focal species or process operates at the entire landscape scale, or just when the landscape is too complex and heterogeneous as to be simplified to a patches and matrix view (With 2019). The most popular landscape-scale based models include the use of resistance surfaces, least cost paths, and more recently also graph-theory and circuit theory applications which combine the principles of patch-based metrics allowing their use at larger scales.



Table S2: Description and characteristics of the 15 categories to synthesize  the methods that we have compiled in this review. The first column shows a graphic scheme for a general visual idea and connectivity components associated to the connectivity definition adopted. Then we include some description, characteristic, and  approaches that the method follows predominantely (structural or functional, and patch- or landscape-based).

	Method groups, graphic scheme and components associated
	Description of the methods, data used or produced and approaches followed 

	[image: ]
	
These structural measurements can be calculated just with
landscape metrics, although patch occupancy data
of the targeted species can be included too.

	
Connectivity equalled to habitat continuity or proximity
	- Corridorsa and stepping stones are elements that can be components of connectivity if they promote it (also  hedgerows, tree lines, scattered trees, etc.) (Tischendorf and Fahrig 2000). The corridor presence is used as a measure itself, often without assumptions about any particular animal but just as the percentage of corridors (or other elements) between patches (Kindlmann and Burel 2008).
- Approaches: structural, patch

	
Euclidean nearest neighbour (ENN)
	- Straight-line distance from a focal patch to the nearest (ideally occupied) patch. Simple to compute and commonly used but also pointed as less precise than other more complex metrics given that, besides not incorporating species or population data, it provides little information about the patch network (Moilanen and Nieminen 2002).
- Approaches: structural, patch

	
Aggregation, proximity, location, distribuiton, spatial configuration, distance, shape, edge, perimeter, size, number
	- Following the assumption that structural spatial pattern affects the species’ ability to move, these quantify parameters about the spatial arrangement of landscape elements. Relatively easy to calculate, could potentially be used to characterize the connectivity of large areas. However, there is yet not much empirical work that estimates the relationship between the spatial indices and actual species dispersion (Calabrese and Fagan 2004).
- Approaches: structural, patch
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	These structural measurements can be calculated just with landscape metrics, although they can admit a bit more of biological data. Besides patch occupancy data, these can admit a (maximum, minimum or average) dispersal distance/range that will determine the radius of what it is connected, becoming then functional-potential measurements.

	
Habitat amount, habitat surface cover, buffer radius, dispersal distance
	- The habitat amount calculated within a fixed radius around the patch serves as a measure of potential sources of immigrants in the proximity. The measures are sensitive to the radius selected. The radius values are mostly set arbitrarily (structural), but if it reflects the dispersal distance of an organism it can be considered as a functional measure (Bender et al. 2003).
- Approaches: structural or functional(-potential), patch

	
Patch area, inter-patch distances, dispersal kernel
	- The incidence function model (IFM, (Hanski 1994)), is a functional method that features area and distance to all potential source patches, and a species-specific parameter to describe a distance-weighted dispersal kernel. The parameter value is often set arbitrarily  becoming then a distance-weighted area-based (structural) index (Prugh 2009).
- Approaches: structural or functional(-potential), patch

	
Adjacency, contiguity, contagion, dispersal distance
	- Percolation models represent the landscape as a grid of cells that presumes that contiguous cells are connected (Tischendorf and Fahrig 2000). The amount of contiguous cells occupied necessary to consider the habitat connected is often set arbitrarily (structural), but it can be selected according to the focal species moving range and be then considered a functional measure.
- Approaches: structural or functional(-potential), patch (but can be applied in large scales)
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	These three functional methods require some sort of biological data. Population density is the only method group out of the 15 that can dispense the use of landscape features, it only needs occupancy data, and can also use abundance. Species models are able to incorporate organisms’ responses to the landscape as different parameters. Resistance surfaces could be done just from a landscape categories map, but some sort of interpretation of the species response must be done for the resistance coefficients values assignation (maybe by expert opinion, or field data calibration).

	
Species presence, species abundance
	- Several reviewed articles determined connectivity just by the species occupancy, or its abundance in a landscape (Calviño-Cancela et al. 2013; Maceda-Veiga and Gómez-Bolea 2017) or combined it with other connectivity metrics (Kammerle et al. 2017). So although this is not a category previously gathered in methodology reviews (i.e. (Kindlmann and Burel 2008), this kind of method can be used to quantify connectivity when species spatial occurrences are known but specific habitat patch boundaries are not known, similarly as in the “scale-area slope” method  (Calabrese and Fagan 2004) where inferred from the species occurrence records and their proximity.
- Approaches: functional(-potential), landscape
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Habitat amount and quality, barriers or disturbances, habitat configurations, distances, metapopulation capacity, movement probability, search time, mortality rate, movement cost, abilities, behaviours, population state, etc.
	- Spatially explicit models in GIS (raster o vector) like simulations of dispersal or colonization, species perception of the landscape or climatic models. The data requirements for models can be very variable in their complexity levels, but they are able to incorporate precise movement data and species responses to habitat. 
Species distribution and habitat suitability models are included as functional method in this classification although they are based on presence data and not on movement datab. 
Models should be preferably parameterized with species functional data so that they can give insights into functional connectivity (With 2019). They can reveal important parameters or assumptions about connectivity and direct empirical research; but their output and assumptions should be confirmed (or questioned) by empirical data (Tischendorf and Fahrig 2000).
- Approaches: functional(-potential), landscape

	
Cost or friction surface, travelling cost, resistant kernel
	- Represents the relative costs of movement across a heterogeneous landscape by assigning different resistance values to each habitat type (Zeller et al. 2012). Frequently calculated based on habitat suitability mapsb or expert opinions, rather than on actual movement data, which could correspond more with a structural approach (Fahrig et al. 2021)); indeed, some evaluations have found that habitat suitability models perform poorly as surrogates for landscape resistance (Cushman et al. 2013).
- Approaches: functional(-potential), landscape
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	These methods would ideally calculate their distances functionally based on biological data, but they could be also used with arbitrary dispersal distance values (not an uncommon use). These models also allow the inclusion of landscape quality details when available.

	
Resistance surface (Cost or friction surface, travelling cost, resistant kernel), Euclidean distance
	- Identifies the optimal route between two points, based on the principle that the organisms will tend to minimise their travelling costs (With 2019). Like resistance surfaces (previous point), LCP are based in the concept that the landscape offers differential resistance values or risks of movement for the organisms, and are also normally calculated based on habitat suitability mapsb; or can alternatively be calculated based only on structural metrics like the Euclidean distance. Another assumption that could subtract realism to this metric is that the organism will always estimate and chose the least costly path, implying full knowledge of the landscape where it needs to move (Fahrig et al. 2021).
- Approaches: structual or functional(-potential), landscape

		
Dispersal distance, travelling cost, Euclidean distance, patch size, patch quality
	- A mathematical graph quantifies the relationships between the points or polygons (nodes), and the lines (actual or presumed linkages that represent likelihood of movement or flow among nodes). The strength of the linkages can be computed just with the spatial coordinates of the nodes and a distance, normally the maximum dispersal range of the focal organism (minimum data needed), or could be weighted reflecting resistance of the matrix to dispersal and providing a cost to movement, and incorporating information on the size or quality of habitat patches, to provide greater biological realism (Urban et al. 2009).
- Approaches: structual or functional(-potential), both patch and landscape

	
Graph analysis (dispersal distance, patch characteristics, Euclidean distance), paths redundancy, bottleneck corridors (=pinch points)
	- Landscape is represented as a network of nodes (habitat patches or populations) through which dispersion happens (same as in Graph theory) (McRae et al. 2008), but  in circuit theory, the resistance distance (=effective distance) also includes information on the availability of the alternative pathways (paths redundancy) in addition to information on the shortest path—the resistance distance decreases as the redundancy of the network increases (measuring the effective isolation) (With 2019). Genetic distance is expected to correlate better with resistance distance (isolation by resistance, (McRae 2006)) than either the Euclidean distance (isolation by distance) or least-cost path because the resistance distance better accounts for the multiple pathways (redundancy) by which gene flow may occur across the landscape (With 2019).
- Approaches: structual or functional(-potential), landscape
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	These methods offer an output that is the closest to actual connectivity. Either by direct observations of the movement or response
(by track of marked seeds, pollen or individuals),
or with genetic analysis that reveals past genomic flux.

	
Movement behaviour observed as response to a barrier or disturbance
	- Movement responses to barrier effects can be directly observed, inferred from genetic data or even modelled.  Disturbances can have similar effect as barriers dissuading species from movement around certain areas (Niedziałkowska et al. 2006). 
Some studies just analyse the species response to a certain barrier (Tellería et al. 2011), while in others included it as part of the model or one more metric to factor in (Klinga et al. 2019).
- Approaches: functional(-potential or actual), patches or realitvely small landscape scales

	
Direct movement observation, movement behaviour,  successful dispersion
	- Records of direct observations or telemetric studies of individuals or their propagules can be considered actual connectivity measurements (migration movement directly observed by radio tracking individuals, marked pollen, mark-recapture, etc.). If this data is not enough by itself for the intended connectivity study these measurements can be extrapolated or used to calibrate models, having into account that then it will serving a potential connectivity measure. The data-intensive nature of direct measurement methods usually restricts their applicability to smaller spatial scales (Calabrese and Fagan 2004). 
- Approaches: functional(-actual), patches or realitvely small landscape scales

	
Genetic distance, genetic neighbourhood, isolation by distance/resistance
	Genetic data is used as a proxy for past connectivity, and it is a strong evidence of successful past movement (Calabrese and Fagan 2004). However, it is advised not to forget that it still indirectly measures resistance (Zeller et al. 2012), and that the resistance estimates derived from historical gene flow might not align with the current landscape conditions (Landguth et al. 2010).
- Approaches: functional(-actual), patches or realitvely small landscape scales



a  Note that corridor here refers to the physical structure, and not to the functional meaning of it used when a migration path is observed or modelled from the species actual movement
b For the purposes of this review, and given the lack of defined situations (species-landscape) when the species presence data is confirmed or not as a reliable proxy for the species movement, whenever a method uses specific species data (including just occurrence data) it is classified here as a functional method, and therefore consciously accepting the assumption that occurrence and preferred habitat relate to the preferred dispersing/travelling routes in those cases. However, it should not be forgotten that in some cases occurrence data might only be a precise proxy for preferred habitat (structural metric) and not for the actual movement possibilities (Fahrig et al. 2021)

Tables S3, S4 and S5 show the variables extracted from the reviewed studies answering the research questions: how is connectivity measured? (block I, methods and approaches), and where is the research emphasis? (block II, study targets). For each variable we list the categorical values in which we registered the data with the description of each category. Also included in this table the number of studies for which each variable was registered (n), divided by the total fraction of papers from which it was extracted (normally 142, but sometimes the set of publications available for some of the variables was smaller), and finally the percentage rounded.
Table S3: block I, variables regarding how connectivity is measured (methods and approaches): if several methods are used, combined or compared, multi- or single-species methods, dependent or independent variables, the analysis approaches functional, structural or genetic, patch or landscape, and if temporal and climatic connectivity were studied
	Variable
	Categories
	Description
	n
	%

	I.  Methods and approaches

	(i) Methods

	Several methods used
	Yes
	Same study included several methods
	97/142
	68

	
	No
	Only one method category in the study
	45/142
	32

	
	Combined
	Combined several methods in the same analysis
	62/97 
	64

	
	Compared
	Compared several methods used
	16/97
	16

	Multi- or single-species method
	Single
	Gives one result measure for one species or individual at the time
	56/142
	39

	
	Multi
	Gives general results for several species at once
	86/142
	61

	Dependent or independent variable
	Dependent
	Connectivity is the response variable object of the analysis
	67/142
	47

	
	Independent
	Connectivity is used as an explanatory variable
	67/142
	47

	
	Both
	Two steps analysis with the second application contrasting the result of the previous one
	8/142
	6

	(ii) Approaches

	Connectivity analysed structurally, 
Functionallya, genetically, or a combination of theseb
	Structurally (S)
	Connectivity based only on landscape metrics (even if the study was intended for a particular species but it did not include organisms data)
	75/142
	53

	
	Functionally (F)
	Connectivity assessed including organisms’ direct or indirect movement data (i.e. species attributes for dispersion and migration, tracked travelling or occurrence data, etc.). 
	22/142
	15

	
	Genetically (G)
	Connectivity was related with genetic proximity, or genetic diversity studied
	1/142
	0,7

	
	S + F
	Structural and functional measurements were combined, compared or just used in the study
	26/142
	18

	
	S + G
	Structural and genetic measurements were combined, compared or just used in the study
	9/142
	6

	
	F + G
	Functional and genetic measurements were combined, compared or just used in the study
	3/142
	2

	
	S + F + G 
	Structural, functional and genetic measurements were combined, compared or used in the study
	6/142
	4

	Patch- or Landscape-based approach
	Patch
	Habitat interpreted as patches (of suitable habitat) and matrix (non-habitat) 
	58/142
	41

	
	Landscape 
	Landscapes with different landcover types, without necessarily distinguishing patches of habitat
	32/142
	23

	
	Both
	Considers both, habitat patches and different landcovers of the entire landscape
	52/142
	37

	Temporal
	Stand age
	Inclusion of different stand ages in the analysis
	21/142
	15

	
	Historic map
	Checked landscape changes in  historic maps
	14/142
	10

	
	Simulations
	Simulated future or past scenarios
	8/142
	6

	Climatic
	Yes
	Included climatic variables in the connectivity analysis
	4/142
	3



a For the purposes of this review, and given the lack of defined situations (species-landscape) when the species presence data is confirmed or not as a reliable proxy for the species movement, whenever a method uses specific species data (including just occurrence data) it is classified here as a functional method, and therefore consciously accepting the assumption that occurrence and preferred habitat relate to the preferred dispersing/travelling routes in those cases. However, it should not be forgotten that in some cases occurrence data might only be a precise proxy for preferred habitat (structural metric) and not for the actual movement possibilities (Fahrig et al. 2021)
b When a study analysed connectivity in more than one of these three approaches we noted the combinations (ie. S+F, or S+F+G, etc., but only when these were one or more clearly different measures, and not when one was part of the other (for example, some functional methods include a structural distance as part of their calculation, then it was not considered as two approaches but only as the functional in that case)

Table S4: variables regarding where is the research emphasis (block II: i- study goals, ii-scales, and iii-habitat), the place of the study of connectivity among the publication goals, the conservation purpose of analysing connectivity, countries in the study, scales ranges, landscape type around the study area, management of the study area, leaf-type forest, the forest European category (Barbati et al. 2014), and the bioregion (Crofts 2014)
	Variable
	Categories
	Description
	n
	%

	II. Study targets

	(i) Publication goals and purpose of analysis

	The study of connectivity among the publication objectives
	1. Main goal of study
	The main objective of the publication is the study of connectivity
	33/142
	23

	
	2. Secondary goal
	The study of connectivity is a stated goal of the publication, among other objectives
	22/142
	15

	
	3. Not among goals but analysed 
	Not among goals but connectivity analysed and explained how it was measured (sometimes as the opposite of fragmentation)
	66/142
	46

	
	4. Not among goals and vaguely explained
	Connectivity estimation is mentioned in some of the publication sections but is not a stated goal and it is not detailed explained how it was obtained
	21/142
	15

	Conservation goal of connectivity analysis (if specific purpose of the connectivity in the study -more specific towards down)
	AC: Assessment of connectivity
	No further purpose stated than to perform a connectivity assessment
	78/142
	55

	
	PM: Planning & Management
	General planning and management
	20/142
	14

	
	PA: Protected areas
	Study of connectivity in protected areas
	9/142
	6

	
	IA: Important areas
	Identification of important areas for connectivity
	21/142
	15

	
	IB: Barriers
	Study of barrier effect and/or its identification
	14/142
	10

	(ii) Study area and spatial scales

	Countries
	Countries
	Name of the countries included in the study
	name
	na

	Scale class
	Tree
	Studies where the trees are seen as the habitat units and verified whether the trees had been colonised or not by the focal species and measure their connectivity in parameters like trees proximity, etc.
	5/142
	4

	
	City
	Studies are carried out at the green areas of urban nucleus or their metropolitan areas, which implies relatively small scales compared to open natural or semi-natural landscapes
	9/142
	6

	
	Local
	Can include one or a few cities or municipalities and the territories among these (around 1000 km2, typically much less than that)
	54/142
	38

	
	Regional
	Can go from a small part of a province to several large states, variable range but typically of several thousands of km2
	59/142
	42

	
	National
	When the study area goes through much of a national territory (all, or almost all)
	7/142
	5

	
	International
	Study area transgressing to more than one country because of the exceptionally large extension or perhaps due to being carried out on the boundaries territory.
	8/142
	7

	Study area surface in km2
	0-10 km2
	Study area between 0-10 km2
	13/142
	9

	
	10-100 km2
	Study area between 10-100 km2
	16/142
	11

	
	100-1.000 km2
	Study area between 100-1.000 km2
	34/142
	24

	
	1.000-10.000 km2
	Study area between 1.000-10.000 km2
	36/142
	25

	
	10.000-100.000 km2
	Study area between 10.000-100.000 km2
	32/142
	23

	
	>100.000 km2
	Study area above 100.000 km2
	11/142
	8

	(iii) Forest and landscape type

	Landscape type (predominant landscape that surrounds the studied forest)
	Forest
	More forests surround the studied forest
	44/142
	31

	
	Forest and other natural areas
	Around the study area there is combination of forests and other natural areas like shrublands, grasslands, wetlands (mires, peatlands, fens, bogs…), etc.
	7/142
	5

	
	Managed forest
	The forests around the study area are managed
	10/142
	7

	
	Agroecosystem 
	The land around the study area is used for agricultural purposes.
	33/142
	23

	
	Urban
	Study area in urban context
	9/142
	6

	
	Mixed landscape
	There are two or more of the previous categories of landscapes around the study area that are prominent
	39/142
	27

	Management
	Managed (man)
	The studied forest is under some management measures
	51/142
	36

	
	unmanaged (unman)
	The studied forest is not under management measures
	40/142
	28

	
	both
	There are both types of forests in the study area, managed and unmanaged.
	14/142
	20

	
	na
	Information about forest management not clear or not available
	37/142
	26

	Forest leaf-type
	Deciduous (br)
	The studied forest is composed of broadleaf species
	39/142
	27

	
	conifer (con)
	The studied forest is composed of conifer species
	29/142
	20

	
	mixed
	The studied forest is composed of a mix of broadleaf and conifer species
	19/142
	13

	
	combination
	Combinations of several forest types (i.e. conifer forest and mixed forest in the study area)
	16/142
	11

	
	na
	Information about forest leaf type is not clear or not available
	39/142
	27

	European forest categories from (Barbati et al. 2014) and (Casalegno et al. 2011))


The total amount of n (168) is more than the actual n of studies (142) because many studies depicted several forest types
	1
	1. Boreal
	20/168
	12

	
	2
	2. Hemiboreal
	8/168
	5

	
	3
	3. Alpine coniferous
	17/168
	10

	
	4
	4. Acidophylous oakwood
	16/168
	10

	
	5
	5. Mesophytic deciduous
	6/168
	4

	
	6
	6. Beech forest
	13/168
	8

	
	7
	7. Mountainous beech
	3/168
	2

	
	8
	8. Thermophilous deciduous
	12/168
	7

	
	9
	9. Broadleaved evergreen
	8/168
	5

	
	10
	10. Coniferous mediterranean
	17/168
	10

	
	11
	11. Mire and swamp forest
	1/168
	0.6

	
	12
	12. Floodplain forest
	4/168
	2

	
	13* (Urban forest)
	The studied forest is within an urban area and it is not possible to identify its composition with any natural category. *The original category number 13 in (Barbati et al. 2014) is “non-riverine alder, birch or aspen forest” but since we didn’t identify any as such, we switched this category to urban for which there were several cases.
	5/168
	3

	
	14
	14. Introduced tree species forest
	10/168
	6

	
	15
	15. Category unclear
	28/168
	17

	Bioregions from The Natura 2000 Biogeographic Regions from (Crofts 2014)
	Alpine
	Alpine
	13/142
	9

	
	Atlantic
	Atlantic
	35/142
	25

	
	Boreal
	Boreal
	28/142
	20

	
	Continental
	Continental
	27/142
	19

	
	Mediterranean
	Mediterranean
	38/142
	27

	
	Pannonian
	Pannonian
	1/142
	0.7



Table S5: block II-iv, targeted biodiversity: the biological level of organization at which the study was done, the taxonomic group focus of study, specific scientific names and number of taxa targeted in each study, subgroups of taxa for the three most studied taxonomic groups, and the share of studies that targeted a single taxonomic group and that also looked at temporal connectivity
	Variable
	Categories
	Description
	n
	%

	II.      Study targets

	(iv) Targeted biodiversity

	Biological organization level (as looked at in Resasco 2019 review) N of studies (n=125) that use some organism as reference (hypothetical or real) 
	Gene-level
	The study of the focal biodiversity was done at genetic level 
	18/125
	14

	
	Movement
	The study of the focal biodiversity was done at individual(s) movement level, for a specific organism or species, or assuming potential movement by the landscape characteristics
	43/125
	34

	
	Population
	The study of the focal biodiversity was done at a species subpopulation level
	24/125
	19

	
	Community
	The study of the focal biodiversity was done at community level, including different species
	40/125
	32

	Taxonomic group
	Birds
	Studies that focused only on bird species
	30/142
	21

	
	Mammals
	Studies that focused only on mammal species
	30/142
	21

	
	Amphibians
	Studies that focused only on amphibian species
	2/142
	1

	
	Insects
	Studies that focused only on insect species
	16/142
	11

	
	Fungi
	Studies that focused only on fungi species
	2/142
	1

	
	Lichen
	Studies that focused only on lichen species
	6/142
	4

	
	Plants
	Studies that focused only on plant species
	22/142
	15

	
	Several groups
	Studies focused on several of these groups at the time: mammals, birds, reptiles, amphibians, lichen and bryophytes
	6/142
	4

	
	No focal species
	Studies did not focused on specific taxa (generic species, n=11), or did not focused on taxonomic level (landscape structure only, n=17)
	28/142
	20

	Focal species
	Name
	Scientific name of the targeted species (or other level of taxa)
	name
	na

	Number
	Number
	Exact number of species assessed per study
	value
	na

	Species per publication: with all studies (142) 
	1 species
	Only one species assessed in the study
	53/142
	37

	
	2 to 10
	Between 2 and 10 species assessed
	27/142
	19

	
	11 to 50
	Between 11 and 50 species assessed
	22/142
	15

	
	>50
	More than 50 species assessed in the study
(50-100, n=7), and (>100, n=7)
	14/142
	10

	
	na
	Values not available or not applicable
	27/142
	19

	Subgroups of taxa in most studied animal groups
[figure S4]
	Mamm - small
	Small mammals: rodents and shrews
	14/30
	47

	
	Mamm - large
	Large herbivores and omnivores: hare, roe deer, badger and wild boar
	6/30
	20

	
	Mamm - pred

	Predators: lynx, wildcat, fox and Mustelidae family specie
	8/30
	27

	
	Mamm - bats
	Bats
	2/30 
	7

	
	Bird- Grouses
	Grouses: capercaille and hazel grouse
	11/30
	37

	
	Bird- L,M>100gr
	Large and medium birds (bodyweight >100 gr): birds of prey, corvides, doves, thrushes, etc.
	4/30
	13

	
	Bird- L,M,S
	Large, medium and small birds in the same study: all including woodpeckers, Turdidae and Paridae family species and other common forest birds
	9/30
	30

	
	Bird- S <100gr
	Small birds (bodyweight <100gr): warblers, finches, sparrows, etc.
	6/30
	20

	
	Insect - Beetle
	Beetles: saproxylic, non-saproxylic and generalists
	10/16
	63

	
	Insect - Lepidop
	Lepidoptera: moths and butterflies or their caterpillars
	3/16
	19

	
	Insect - Other
	Other insects: Crickets, Hymenoptera order species, etc.
	3/16
	19

	Temporal connectivity and taxonomic groups (n=108, only one group studies) leaving out the 2 studies with Lichen+Bryoph
	Birds
	Share of Bird studies that included tem. connect
	7/30
	23

	
	Mammal
	Share of Mm. studies that included tem. connect
	5/30
	17

	
	Amphibian
	Share of Amp. studies that included tem. connect
	1/2
	50

	
	Insect
	Share of Insct. studies that included tem. connect
	3/16
	19

	
	Fungi
	Share of Fun. studies that included tem. connect
	2/2
	100

	
	Lichen
	Share of Lich. studies that included tem. connect
	6/6
	100

	
	Bryophytes
	Share of Bryo. studies that included tem. connect
	2/2
	100

	
	Vascular plants
	Share of V.P. studies that included tem. connect
	13/20
	65




Table S6: Chi-square test values for the associations among (1) the employed measuring methods, or (2) the targeted taxa, with other study characteristics such as the study goals, spatial scales, studied habitats, biological levels of organization studied. We present the Chi-square value result from the analysis, the degrees of freedom, and p-values (* sign from significant p-values, p-value<0.05)
	
	(1) Methods
	(2) Taxa Group

	Study variables
	χ2
	df
	p-value
	χ2
	df
	p-value

	Taxa group
	182.58
	112
	2.867e-05*
	-
	-
	-

	Study objectives
	129.31
	42
	7.989e-11*
	54.019
	24
	0.00043*

	Conservation goal
	102.39
	56
	0.000154*
	55.442
	32
	0.00623*

	Level of organisation
	212.79
	56
	< 2.2e-16*
	127.44
	32
	 2.442e-13*

	Scale class
	99.034
	70
	0.01277*
	68.751
	40
	0.00314*

	Management 
	50.524
	56
	0.6815
	33.316
	32
	0.4031

	Landscape type
	88.183
	70
	0.1187
	86.244
	40
	3.066e-05*

	Bioregion
	91.913
	70
	0.04064*
	72.474
	40
	0.001263*

	Forest EU category
	380.29
	392
	0.655
	253.74
	224
	0.08406

	Forest leaf-type
	89.911
	84
	0.3096
	44.966
	48
	0.5979

	Countries
	302.32
	280
	0.1717
	166.73
	160
	0.3416
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