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Supplementary Information 1 - Methods
Indicators used to calculate the modified CSI:
· Species conservation (CONS): 
[bookmark: _Int_sfU7Tuq2][bookmark: _Int_2WSSuBCI]Represents the distribution of suitable habitats available to a variety of species within their respective range, weighted by the conservation status of the species. To calculate the CONS indicator, the Area of Habitat (AOH; Brooks et al. 2019; Lumbierres et al. 2022) was first estimated for each species occurring within the study area. For each species of mammals, birds, herptiles, arthropods and vascular plants, the distribution range were obtained from the IUCN Red List of Threatened Species (IUCN 2025). These spatial data are generally provided in the form of a distribution map, which aims to represent the known and possible presence and historical distribution of a taxon within its native and introduced range. Information on IUCN category, suitable habitats and elevation limits for each species was also obtained from the IUCN Red List (IUCN 2025). Using the R package ‘aoh’ (Hanson 2025), AOH maps at a spatial resolution of 1 x 1 km were generated for each species, based on global elevation data (Robinson et al. 2014) and habitat classification data (Jung et al. 2020; Lumbierres et al. 2022a). Subsequently, a weight ranging from 1 to 10 was assigned to each species’ AOH according to its IUCN category (Ascensão et al. 2022): 10 for Critically Endangered (CR), 8 for Endangered (EN), 6 for Vulnerable (VU), 4 for Near Threatened (NT) and 1 for Least Concern (LC). The weighted AOH values were then summed to produce two raster layers: (i) one including all species (TOTsp) and (ii) one considering only threatened species (THRsp, i.e. VU, EN and CR). Both resulting layers were reclassified by assigning a permeability value of 0 to cells with conservation values equal to 0, and by dividing all remaining values into quantiles to assign permeability scores from 6 to 10 (Tables S1.1 and S1.2). 
Table S1.1 - Scheme for the conversion of the conservation values to the permeability values for the layer including all species (TOTsp).
	Conservation values
	Permeability value

	0 - 0
	0

	1 - 383
	6

	384 - 447
	7

	448 - 501
	8

	502 - 680
	9

	681 - 1196
	10



Table S1.2 - Scheme for the conversion of the conservation values to the permeability values for the layer including only threatened species (THRsp).
	Conservation values
	Permeability value

	0 - 0
	0

	1 - 86
	6

	87 - 100
	7

	101 - 110
	8

	111 - 124
	9

	125 - 220
	10



The final permeability values for the CONS indicator were calculated as the weighted average of the two layers, TOTsp and THRsp, with the highest weight given to threatened species according to the following formula:        
CONS = 0.75 * THRsp + 0.25 * TOTsp
· Land cover (LAN): 
Defines the permeability of the landscape according to land cover classes. Land cover data were obtained from the Copernicus Global Land Service at a resolution of 100x100 m (Buchhorn et al. 2020). Landscape permeability values were assigned to land cover classes based on the habitat suitability of each threatened species considered to be present in the study area according to the IUCN spatial data. Habitat suitability information for each species was collected from the IUCN Red List. First, for each species, a value of 1 (suitable) or 0 (not suitable) was assigned to each land cover class. The suitability values were summed to give the total number of species for which each land cover class was suitable. Secondly, the total suitability values were divided by the total number of species and then multiplied by 10 to obtain the permeability values. This step ensured that the resulting permeability values were scaled proportionally to the suitability of each land cover type relative to the total number of species. Third, the permeability values were further adjusted to a range of 0 to 10 by assigning the highest permeability value (10) to the most suitable land cover class (forest) (Table S1.3).
Table S1.3 - Scheme for the classification of the land cover classes to the permeability values.
	Land cover class
	Permeability value

	Forest
	10

	Herbaceous wetland
	6.08

	Herbaceous vegetation
	6.23

	Shrubs
	5.79

	Bare/sparse vegetation
	2.75

	Urban/Built up
	0.58

	Permanent water bodies
	0.29

	Snow and ice
	0

	Cultivate and managed vegetation/agriculture (cropland)
	3.33



· Environmental protection (ENV): 
Defines the degree of environmental protection. Spatial data on protected areas were obtained from the World Database on Protected Areas (IUCN and UNEP-WCMC 2025), excluding all proposed protected areas and UNESCO Biosphere Reserve. Permeability values were assigned to protected areas according to their IUCN management category as shown in Table S1.4. The entire surface of the study area outside protected areas has a permeability value of 0. In areas with multiple levels of protection, the highest indicator value was used.
Table S1.4 - Scheme for the classification of the protected areas to the permeability values.
	Protected areas
	Permeability value

	National Park
	10

	Ramsar Site
	7

	Wildlife Reserve
	7

	Wildlife Sanctuary
	5

	Community Wildlife Management Area
	5

	Forest Reserve
	5

	Game Reserve
	5

	No protection
	0



· Topography (TOP): 
Describes the permeability of the landscape based on the elevation and slope of the study area. As elevation and slope increase, general movement is assumed to decrease. The elevation grid was obtained from NASADEM (NASA 2021) using the OpenTopography DEM Downloader plugin for QGIS with a resolution of 30 x 30 m. Slope was calculated using QGIS Raster Analysis and both elevation and slope raster layers were reclassified according to the classification scheme in Table S1.5 and Table S1.6, as in Laner et al. (2024). The final TOP indicator was calculated as the average of elevation and slope.  
Table S1.5 - Scheme for the classification of the elevation range to the permeability values.
	Elevation range (m a.s.l.)
	Permeability value

	0 - 1500
	10

	1500 - 1675
	9

	1675 - 1850
	8

	1850 - 2025
	7

	2025 - 2200
	6

	2200 - 2375
	5

	2375 - 2550
	4

	2550 - 2725
	3

	2725 - 2900
	2

	> 2900
	1



Table S1.6 - Scheme for the classification of the slope range to the permeability values.
	Slope range (°)
	Permeability value

	0 - 30
	10

	30 - 40
	7

	40 - 45
	5

	45 - 90
	3



· Linear infrastructure density (LI): 
Quantifies the disturbance caused by the presence of linear infrastructure in a given area that prevents or hampers movement. The linear infrastructures considered are roads, railways and power lines. Spatial data for roads and railways were obtained from Open Street Map (OSM; www.openstreetmap.org) through the Geofabrik download service, while spatial data for existing and planned power lines were obtained from Energydata.info (World Bank Group 2017, 2018). Despite the availability of spatial information for power lines below 132 kW in Uganda, we only considered those above 132 kW. This choice was due to the lack of information on power lines below 132 kW in South Sudan. Information on planned roads was not available. Roads were classified based on documentation available on OpenStreetMap Wiki (https://wiki.openstreetmap.org/). Only roads of medium and major importance were considered and reclassified as follows: primary roads (including motorways, trunk, and primary roads s.s.), secondary roads, and tertiary roads. The density of linear infrastructure was calculated and rasterised at a resolution of 1x1 km. The raster was then reclassified according to the permeability values shown in Table S1.7, assigning very permeable conditions (value 10) to areas with a very low density of linear infrastructure and low permeability (values 3, 2, and 1) to areas with a high density of linear infrastructure.
Table S1.7 - Scheme for the classification of the linear infrastructure density to the permeability values.
	Linear infrastructure density
	Permeability value

	0 - 0.0001
	10

	0.0001 - 0.0005
	3

	0.0005 - 0.001
	2

	0.001 - 1
	1



· Human population (POP):
Describes human pressure in and around settlements, with higher human populations reducing landscape permeability. The population density grid was obtained from NASA (Center for International Earth Science Information Network - CIESIN - Columbia University 2018) at 30 arc-second resolution (~ 1 km), and resampled to 1x1 km resolution. Population densities were reclassified as shown in Table S1.8. In addition, to obtain a more detailed distribution of human population, buildings spatial data was used as a proxy for human population, i.e. more buildings indicate more inhabitants. The location of buildings was obtained from Open Street Map (www.openstreetmap.org) via the Geofabrik downloads service as a point layer, and the kernel density estimation (Worton 1989) was calculated to take into account that the effect of human population density is not limited to settlements, but also to the surrounding areas. The permeability values of the building densities were assigned as shown in Table S1.9. The final permeability values of POP were obtained by selecting the minimum values of both building density and population density.
Table S1.8 - Scheme for the classification of the human population density to the permeability values.
	Human population density (inhabitants/km2)
	Permeability value

	0 - 1.22
	10

	1.22 - 6.77
	9

	6.77 - 12.09
	8

	12.09 - 15.82
	7

	15.82 - 21.83
	6

	21.83 - 27.51
	5

	27.51 - 44.52
	4

	44.52 - 65.13
	3

	65.13 - 181.59
	2

	181.59 - Inf
	1



Table S1.9 - Scheme for the classification of the buildings density to the permeability values.
	Building density (buildings/km2)
	Permeability value

	0
	10

	0 - 86.15
	8

	86.15 - 156.49
	4

	156.49 - 356.49
	3

	356.49 - 856.49
	2

	> 856.49
	1
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