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Fig S1 | Global continuous connectivity Global connectivity of the world’s terrestrial natural lands modeled using omnidirectional
connectivity modeling. Low connectivity areas (darker colors) can be found in human modified areas and high connectivity (yellows)
can be found in pinch points and corridors across areas with human modification.



Table S1 | Distribution of resistance, flow, potential flow, and normalized flow values for each connectivity category. Global
connectivity categories were defined for each output layer based on thresholds identified by Cameron et al. 2022 and data distribution

across resistance values.
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Table S2 | Percentage of connectivity categories by biome.

Channelize Diffuse Impeded
Biome d Dampene Intensifie Robus Tota | Wea  Obstructe Tota
d d t 1 k d 1

Boreal Forests/Taiga 1.0 374 7.7 520 970 | 1.7 0.4 2.0
Deserts & Xeric Shrublands 0.6 17.1 4.8 71.3 93.2 5.4 0.9 6.3
Flooded Grasslands & Savannas 2.6 30.0 10.1 41.6 81.7 | 134 2.3 15.7
gﬁﬂgemﬂeaﬂ Forests, Woodlands & 5.8 28.0 12.2 180 582 | 33.9 2.1 36.0
Montane Grasslands & Shrublands 1.0 44.0 6.9 42.2 93.1 5.4 0.6 59
Temperate Broadleaf & Mixed Forests 5.4 28.4 16.0 8.7 53.1 | 38.2 34 41.5
Temperate Conifer Forests 34 34.1 15.6 40.1 89.8 | 5.5 1.3 6.8
Temperate Grasslands, Savannas & 3.2 29.8 10.6 213 617 | 336 1.4 35.1
Shrublands
Tropical & Subtropical Coniferous 5.8 32.2 23.1 306 860 | 6.3 2.0 8.3
Forests
Tropical & Subtropical Dry Broadleaf 5.5 327 14.1 146 613 | 314 17 331
Forests
Tropical & Subtropical Grasslands,
Savannas & Shrublands 1.8 32.5 9.9 45.6 88.0 9.6 0.6 10.2
Tropical & Subtropical Moist 4.4 29.1 13.0 389 810 | 129 18 14.6
Broadleaf Forests
Tundra 2.1 47.4 11.2 39.0 97.6 | 0.2 0.1 0.3




Table S3 | Percentage of connectivity flow categories by continent.

Continent Channelize . Diffuse o Impeded

d Intensified ~ Robust = Dampened 1 Weak Obstructed Total
Africa 1.2 7.2 57.8 26.2 91.1 7.0 0.6 7.6
Asia 3.8 11.2 32.7 29.7 73.6 20.8 1.9 22.7
Europe 2.6 8.6 41.6 28.1 78.3 18.1 1.0 19.1
North America 3.4 15.0 23.5 41.8 80.3 14.7 1.6 16.3
Oceania 2.2 5.9 68.7 16.4 91.0 6.1 0.7 6.9
South America 2.1 11.5 44.1 32.6 88.2 8.7 1.1 9.8




Table S4 | Percentage of global Omniscape connectivity categories within countries greater
than 10,000 km?2.

Country ISO Channclized | Intensified ~ Dampened ~ Robust | Obstructed Weak Impeded
Code (Diffuse) (Diffuse) (Diffuse) | (Impeded) (Impeded)
Afghanistan AFG 1.4 12.1 47.7 33.0 0.3 5.6 5.9
Albania ALB 9.5 22.0 334 10.9 2.3 21.9 24.2
Algeria DZA 0.5 2.2 93 84.5 0.5 3.0 35
Angola AGO 0.3 5.6 26.4 65.6 0.4 1.7 2.1
Argentina ARG 1.5 8.9 28.4 42.7 0.8 17.7 18.5
Armenia ARM 14.1 18.0 38.5 2.2 1.8 25.5 27.3
Australia AUS 1.5 5.0 14.4 72.0 0.7 6.4 7.2
Austria AUT 5.6 13.2 26.8 13.6 3.2 37.7 40.9
Azerbaijan AZE 13.8 15.8 29.2 0.9 22 38.1 40.3
Bahamas BHS 81.0 10.0 53 0.0 1.5 23 3.8
Bangladesh BGD 1.6 5.7 15.3 1.4 1.0 75.0 75.9
Belarus BLR 10.5 13.2 29.8 0.6 1.2 44.7 45.9
Belgium BEL 0.3 7.7 2.2 3.6 12.8 73.4 86.2
Belize BLZ 11.4 40.7 345 43 2.5 6.7 9.2
Benin BEN 6.4 21.3 45.9 1.9 0.5 23.9 24.4
Bhutan BTN 0.3 17.6 44.5 35.8 1.1 0.8 1.9
Bolivia BOL 0.2 4.5 29.9 61.8 0.5 3.0 35
}BI‘;;;ZS&CL . BIH 10.0 18.6 31.1 16.6 72 16.5 23.7
Botswana BWA 0.1 3.9 20.1 74.7 0.3 0.9 1.2
Brazil BRA 2.4 12.8 36.7 37.6 1.1 9.4 10.5
Bulgaria BGR 11.1 12.8 26.3 1.0 1.1 47.7 48.8
E;lsr(l)‘ma BFA 3.7 12.4 65.3 3.1 0.3 15.2 15.5
Burundi BDI 43 6.0 53.4 0.2 0.6 35.5 36.2
C.A.R. CAF 0.0 0.7 13.2 85.5 0.5 0.1 0.6
Cambodia KHM 73 243 25.3 0.9 0.3 41.9 42.2
Cameroon CMR 0.8 12.7 313 472 1.1 6.9 8.0
Canada CAN 2.4 14.5 58.4 18.0 0.4 6.3 6.7
Chad TCD 0.7 5.4 21.4 68.7 0.1 3.7 3.8
Chile CHL 5.4 17.4 38.6 32.0 1.2 5.4 6.6
China CHN 2.0 10.3 37.0 30.6 2.1 18.0 20.1
Colombia COL 1.2 15.6 26.4 53.2 1.5 2.1 3.6
Congo COG 0.1 44 222 722 0.6 0.5 1.1
Costa Rica CRI 13.7 225 36.1 9.2 3.7 14.7 18.4
Croatia HRV 10.2 13.3 27.3 53 2.4 415 43.9
Cuba CUB 24.8 14.7 29.3 1.6 0.7 29.0 29.7
Eﬁfﬁénc CZE 42 13.0 123 13 3.4 65.9 69.2
D.R. Congo COD 0.4 75 27.6 62.0 1.3 1.3 2.5
Denmark DNK 45 10.1 0.9 0.0 44 80.2 84.6
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Table S5 | List of sensitivity testing models tested to determine impact of model parameters on current flow. C value indicates
the rescaling parameter in a negative exponential function used to transform the human modification resistance data. Higher ¢ values
indicate a more exponential function with lower resistance to low and moderate human modification values and lower ¢ value

indicates a more linear transformation, where lower human modifications are relatively higher resistance compared to an exponential

function.

Resistance Source Radius

Sensitivity 1

Goal: Determine impact of source layer on output

[Default model] HM (untransformed) 1-HM 125
HM (c=2) 1-HM 125
HM (c=2) uniform 1 125
HM (c=2) Proportional natural lands 125
HM (c=2) Other natural lands layer?

Sensitivity 2

Goal: Determine impact of resistance layer on output

[Default model] HM (untransformed) 1-HM 125
HM (c=2; grazing included) Proportional natural lands 125
HM (c=2; slope included) Proportional natural lands 125
HM (c=2; water as 1000) Proportional natural lands 125
HM (c=2) Proportional natural lands 125
HM (c=.25) Proportional natural lands 125
HM (c=4) Proportional natural lands 125
HM (c=8) Proportional natural lands 125

Sensitivity 3

Goal: Determining the impact of other model parameters
HM (c=2) Proportional natural lands 125
HM (c=2) Proportional natural lands 50
HM (c=2) Proportional natural lands 425




Table S6 | Pearson correlation coefficients for all model sensitivity runs. We tested 1) differences in resistance transformation (c=
0.25, c=2, c=4, c=8 in a negative exponential function), 2) resistance data with grazing included and excluded, 3) including water as
maximum resistance vs a uniform random resistance value (default), 4) different radius sizes (50 km, 125 km, and 450 km) and 5)
using different source data (a uniform source (1) and commonly used source (1-HM)). Pearson correlations are on log-transformed
data.

c2,

c0.25, c2, c2, 2 o4 c8, c2, c2, 125km c2, 125km,
125k 125k 50k i i 125k 125km, 125km, . Water high
450km  125km Grazing .
m m m m 1-HM 1 . resistance
included

c0.25, 125 km 099 0.65 0.54 0.98 0.93 0.54 0.91 0.99 0.99
c2, 125 km 0.99 0.65 0.54 0.99 0.96 0.51 0.90 0.99 0.99
c2, 50 km 0.65 0.65 0.46 0.64 0.59 0.50 0.49 0.65 0.65
c2 450 km 0.54 0.54 046 0.51 0.46 0.47 0.43 0.52 0.53
c4, 25 km 0.98 099 0.64 0.51 0.98 0.45 0.89 0.99 0.98
c8, 125 km 0.93 096 0.59 0.46 0.98 0.32 0.84 0.96 0.94
c2, 125 km, 1-HM 0.54 0.51 0.50 0.47 0.45 0.32 0.42 0.48 0.51
c2,125km, 1 091 090 049 0.43 0.89 0.84 0.42 0.90 0.90
c2, 125 km, Grazing included 0.99 099 0.65 0.52 0.99 0.96 0.48 0.90 0.99

c2, 125 km, Water high
resistance 0.99 0.99 0.65 0.53 0.98 0.94 0.51 0.90 0.99
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Fig. S2 | Changes in pixel assignments across flow categories with changes in rescaling parameter of the exponential
transformation in resistance data. The impeded, weak, and dampened connectivity categories are relatively resistant to changes in
resistance layer transformation. The channelized and intensified categories decrease with increasing rescaling parameter (c) values.
The robust category increases in pixel count with increasing ¢ values. With higher c values, higher values of the untransformed
resistance data will have lower resistance values, once transformed, leading to a relative increase in flow across these areas. This is
reflected in the increase in the robust flow category and a decrease in the channelized category.



