Appendix A Estimating Timelines for Recovery Following
Wildfire and Timber Harvest

Recovery indicators for harvested areas and wildfires were estimated based on forage dynamics
associated with disturbance-mediated apparent competition (DMAC), which has been identified as a
primary cause of caribou population decline (Fryxell et al., 2020; Serrouya et al., 2021). In this process,
disturbances increase forage for ungulates (e.g., moose and deer), causing their populations to increase
as well as those of their generalist predators (e.g., wolves), which incidentally prey on caribou at
unsustainable rates. Because the process is initiated by increased forage for moose and deer, an
intuitive indicator of recovery is when forage production returns to pre-disturbance levels.

Forage dynamics before and after disturbance were tracked by estimating temporal changes in the
annual amplitude of the Enhanced Vegetation Index (AEV, Fig. Al). Since AEVI is sensitive to changes in
deciduous vegetation, it was used to index forage production for moose and deer. AEVI was modelled
using Landsat data (30-m resolution; temporal range: 1984—2023), which were accessed from Google
Earth Engine (https://developers.google.com/earth-

engine/datasets/catalog/LANDSAT LTO5 C02 T1 L2). The R package “LandsatTS” (Berner et al., 2023)
was used to obtain and process the Landsat data, and to estimate AEVI.

Recovery indicators were identified through the fitting of generalized additive models in which the
response of AEVI was predicted as a function of time (years; Figs. A2—5). Recovery indicators were
defined as the number of years required for AEVI to return to pre-disturbance levels, which were
estimated as the geometric mean of AEVI in the years prior to disturbance (Tables B 1-2). For each
indicator, 95% prediction intervals were calculated. In cases where AEVI did not return to pre-
disturbance levels within the available EVI data timespan, a default of 60 years was applied.

Because vegetation dynamics following disturbance are influenced by site conditions such as climate,
hydrology, and soil characteristics (Anyomi et al., 2022), separate recovery indicators were estimated for
each disturbance type (harvest and wildfire) within various natural subregions in Alberta and
biogeoclimatic zones in British Columbia. For each combination of disturbance type and subregion/zone,
AEVI was tracked in 100 features that had been randomly sampled within a given zone occurring within
caribou range.


https://developers.google.com/earth-engine/datasets/catalog/LANDSAT_LT05_C02_T1_L2
https://developers.google.com/earth-engine/datasets/catalog/LANDSAT_LT05_C02_T1_L2
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Figure A1l: Annual changes in the Enhanced Vegetation Index (EVI). Delta EVI (or AEVI, in red) models
the difference between the peak and minimum EVI values. The amplitude of this difference is largely

driven by deciduous vegetation.



Recovery Indicators for Harvested Areas
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Figure A2: Temporal trends in AEVI pre- and post-harvest within Natural Subregions occurring within caribou
ranges of Alberta.

Table Al: Estimated recovery indicators for harvested areas and their 95% prediction intervals for Natural
Subregions occurring within caribou ranges in Alberta.

Zone Estimated Recovery Lower 95% Cl  Upper 95% Cl
Central Mixedwood 60* 54 60+
Lower Boreal Highlands 53 48 60+
Lower Foothills 48 36 59
Northern Mixedwood 46 43 50
Subalpine 59 51 60+
Upper Boreal Highlands 62 40 60+
Upper Foothills 57 40 60+

*assigned as default
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Figure A3: Temporal trends in AEVI pre- and post-harvest within Biogeoclimatic Zones occurring within caribou
ranges of British Columbia. See Table B 2 for descriptions of zone abbreviations.

Table A2: Estimated recovery indicators for harvested areas and their 95% prediction intervals for Biogeoclimatic
Zones occurring within caribou ranges in British Columbia.

Zone Name Estimated Recovery Lower 95% Cl Upper 95% ClI
BWBS Boreal White Black Spruce 39 36 60+
CWH Coastal Western Hemlock 60* 50 60+
ESSF Engelmann Spruce-Subalpine Fir 55 37 60+
ICH Interior Cedar Hemlock 48 43 60+
IDF Interior Douglas-fir 60* 58 60+
MH Mountain Hemlock 60* 39 60+
MS Montane Spruce 60* 60+ 60+
SBPS Sub-boreal Pine Spruce 56 44 60+
SBS Sub-boreal Spruce 42 38 50
SWB Spruce Willow Birch 60+ 60+ 60+

*assigned as default



Recovery Indicators for Wildfire
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Figure A4: Temporal trends in AEVI pre- and post-wildfire within Natural Subregions occurring within caribou
ranges of Alberta.

Table A3: Estimated recovery indicators for burned areas and their 95% prediction intervals for Natural Subregions
occurring within caribou ranges in Alberta.

Zone Estimated Recovery Lower 95% CI  Upper 95% Cl
Athabasca Plain 60* 60+ 60+
Boreal Subarctic 60* 54 60+
Central Mixedwood 43 32 74
Lower Boreal Highlands 42 36 49
Lower Footbhills 60* 62 60+
Northern Mixedwood 38 30 60+
Subalpine 60* 53 60+
Upper Boreal Highlands 38 31 43
Upper Foothills 59 55 60+

*assigned as default
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Figure A5:Temporal trends in AEVI pre- and post-wildfire within Biogeoclimatic Zones occurring within caribou
ranges of British Columbia. See Table B 2 for descriptions of zone abbreviations.

Table A4: Estimated recovery indicators for burned areas and their 95% prediction intervals for Biogeoclimatic
Zones occurring within caribou ranges in British Columbia.

Zone Name Estimated Recovery Lower 95% Cl Upper 95% ClI
BAFA Boreal Altai Fescue Alpine 60* 11 60+
BWB Boreal White Black Spruce 59 50 60+
S

CMA Coastal Mountain-heather Alpine 60* 11 60+
CWH Coastal Western Hemlock 46 30 60+
ESSF Engelmann Spruce-Subalpine Fir 30 26 38
ICH Interior Cedar Hemlock 56 43 60+
IDF Interior Douglas-fir 60* 34 60+
IMA Interior Mountain-heather Alpine 60* 11 60+
MH Mountain Hemlock 60* 51 60+
MS Montane Spruce 60+ 60+ 60+
SBPS Sub-boreal Pine Spruce 60* 60+ 60+
SBS Sub-boreal Spruce 60* 60+ 60+
SWB Spruce Willow Birch 60* 53 60+

*assigned as default
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