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Abstract — Boreal forest landscapes subject to expanding resource
extraction and infrastructure development face increasing habitat
[fragmentation, raising concern for wide-ranging wildlife species de-
pendent on landscape-scale connectivity. This study evaluates the ef-
fectiveness of proposed habitat connectivity corridors intended to link
[fragmented boreal forest patches across a region experiencing ac-
tive forestry and energy sector development. Using species movement
data collected through GPS collar tracking of a focal large mammal
species alongside landscape resistance modeling based on land cover
and disturbance density, we assess whether currently designated cor-
ridor zones align with observed animal movement pathways. Find-
ings indicate partial alignment, with several designated corridors
receiving limited actual use while unprotected alternative pathways
showed disproportionately high movement activity, suggesting that
corridor designation processes may have underweighted fine-scale
terrain and disturbance avoidance behavior evident in tracking data.
We propose a revised corridor prioritization approach incorporating
movement-derived resistance surfaces alongside conventional habitat
suitability criteria. These findings highlight the value of integrating
empirical movement data into connectivity planning processes rather
than relying primarily on habitat suitability mapping, with direct rel-
evance for conservation planning in actively developing boreal land-
scapes.

Index Terms — habitat connectivity, boreal forest, wildlife corri-
dors, forest fragmentation, landscape conservation

I. INTRODUCTION

Boreal forest landscapes across regions experiencing active re-
source extraction face escalating fragmentation, threatening
wide-ranging species that depend on landscape-scale connec-
tivity for seasonal movement, dispersal, and genetic exchange
[1]. Habitat corridors are widely promoted as a mitigation
strategy, but their designation has often relied on habitat suit-
ability mapping rather than empirical movement evidence [2].

GPS collar tracking technology has expanded opportunities
to validate corridor designations against actual animal move-
ment pathways, yet such validation remains uncommon in op-
erational conservation planning [3]. Discrepancies between
designated corridors and realized movement corridors could
undermine connectivity conservation investments [4].

This study evaluates the alignment between currently desig-
nated boreal forest connectivity corridors and observed move-
ment pathways of a focal large mammal species, using land-
scape resistance modeling informed by empirical tracking
data.
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Il. RELATED WORK

Corridor prioritization frameworks have traditionally com-
bined habitat suitability layers with expert-derived resistance
surfaces, producing designations that are logistically tractable
but rarely validated against telemetry data. Recent movement
ecology research has demonstrated that empirically derived
resistance surfaces frequently diverge from suitability-based
surfaces, particularly in landscapes with heterogeneous distur-
bance patterns, though few studies have directly compared des-
ignated corridors against tracking-derived pathways at opera-
tional planning scale. Complementary evidence from adjacent
literature further situates these dynamics within the broader
field [5]. Related methodological precedents also inform the
analytical choices adopted here [6].

. METHODOLOGY

GPS collar data from a focal large mammal species were col-
lected across a boreal region experiencing active forestry and
energy sector development, alongside landscape resistance
layers constructed from land cover classification and distur-
bance density metrics.

A. Movement-Derived Resistance Surface Construction

Step selection functions were fitted to the collar data to esti-
mate resistance values associated with land cover types and
disturbance proximity, producing a movement-derived resis-
tance surface that was then compared spatially against cur-
rently designated corridor boundaries to assess alignment.

IV. RESULTS

Table 1 summarizes corridor alignment outcomes across
four designated corridor segments, reporting the proportion
of tracked movement events falling within each designated
boundary.

Two segments showed limited overlap with observed move-
ment, while unprotected alternative pathways nearby captured
disproportionately high movement activity.

V. DISCUSSION

The partial alignment findings suggest that corridor desig-
nation processes underweighted fine-scale terrain and distur-
bance avoidance behavior evident in tracking data, particularly
for segments B and D. This has direct implications for con-
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Table 1. Alignment between designated corridors and tracked move-
ment

Corridor Segment  Designated Length (km) Movement Overlap (%)

Alternative Pathway Use (%)

Segment A 18 62
Segment B 24 31
Segment C 15 55
Segment D 21 28

12
47
21
53

servation resource allocation, as protection efforts focused on
low-overlap segments may deliver limited connectivity benefit
relative to investment in the alternative pathways animals actu-
ally use. Incorporating movement-derived resistance surfaces
alongside conventional suitability criteria offers a more empir-
ically grounded prioritization approach, though tracking data
collection costs remain a practical constraint for widespread
application.

V1. CONCLUSION

Empirical movement data should be integrated into corridor
planning processes rather than relying primarily on habitat
suitability mapping. A revised prioritization approach in-
corporating movement-derived resistance surfaces is recom-
mended for actively developing boreal landscapes facing sim-
ilar fragmentation pressures.
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