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1.1 Introduction

The Columbia Lake Corridor spans an
area from the upper reaches of the
Kootenay, Mitchell, Cross, Albert,
Palliser and White River Drainages in the
Rocky Mountains, across the Rocky
Mountain Trench near the headwaters of
the Columbia River at Columbia Lake,
and into the Purcell Mountains including
the lower reaches of Findlay and Dutch
Creeks (Fig. 1). The corridor is located at
an important transition from much
warmer drier climates and ecosystems to
the south, and areas of increasing
moisture and cooler climates to the
north. It is also located on the boundary
of areas dominated by incoming coastal
weather systems to the west and areas
with more continental climates to the
east.

The corridor has an area of 44,560 km?
and ranges in elevation from
approximately 800 m at the bottom of the
Trench to over 3600 m at Mt.
Assiniboine.

The corridor potentially provides
connectivity on the east between
Assiniboine, Elk Lakes, Height of the
Rockies and White Swan Provincial
Parks, and Kootenay and Banff National
Parks, and the Purcell Wilderness
Conservancy to the west. It also includes
an integral section of the continentally
significant low elevation north-south
trending Rocky Mountain Trench corridor
that runs from Montana to the Yukon
(further discussion in Section 1.4). The
eastern fringes of the area include
significant high elevation linkages across
the continental divide, including
Assiniboine, Wonder, Marvel, White Man
and Spray Passes.

For the climate change analysis, the
assessment area encompasses an area
defined by watershed boundaries that
approximates the Columbia Lake
Corridor, but differs slightly to coincide
with topographic features that are
associated with important climatic
variables. The assessment area has
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Figure 2. Climate change assessment area and three subareas.
Surrounding protected areas in green.
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been divided into three subareas: Rockies, Trench and Purcells (Fig 2). These are based on the
occurrence of Regional Landscapes (RLs) — areas of uniform elevational sequences of climate and
Biogeoclimatic Units (Utzig 2019b). The Rockies subarea comprises portions of the Kootenay River
Headwaters, Kootenay-Palliser Rivers and White River-Bull-Elk Headwaters RLs, the Trench subarea
include portions of the Columbia-Windermere Lakes and Tobacco Plains-Kootenay River RLs, and the
Purcells a portion of the Horsethief-Dutch-Skookumchuck Rivers RL. The analysis also subdivides the
assessment area into upper and lower elevations of each of the subareas for more detailed assessment
of some hydrologic and ecosystem components (see section 1.2.3).

Currently the lowest elevations of the assessment area include a wide diversity of ecosystems, ranging
from open grasslands and shrublands, savannas with scattered Ponderosa pine, Douglas-fir and western
larch, to closed stands of those species. The forested portions often are over-stocked with dense
understories of Douglas-fir having resulted from wildfire exclusion over the past century. Mid elevations
include stands of lodgepole pine, Douglas-fir, western larch, Engelmann spruce and subalpine fir. Upper
elevations are dominated by Engelmann spruce and subalpine fir, with occasional stands of whitebark
pine and scattered alpine larch. The highest elevations include alpine meadows, bare rock and talus
slopes, with a few remnant glaciers in the Purcell Mountains.

The valley floor of the Trench in this area is dominated by a mix of glaciofluvial and glaciolacustrine
sediments and morainal materials that extend up to an elevation of approximately 1000 m in the south
and 900 m in the north (Lacelle 1990). These types of materials extend into the valley bottoms of the
major rivers in the Rockies, although generally finer in texture due to the finer textured bedrock sources,
and have isolated occurrences in the lower major valley bottoms in the Purcells (Wittneben 1980). The
mid elevations of the Corridor is dominated by a mix of morainal and colluvial materials of varied textures
depending on bedrock sources, and these grade to coarse colluvial and bedrock outcrops at the upper
elevations.

As climate disruption continues and intensifies (IPCC 2021), warming temperatures and changes in
precipitation patterns are projected to have profound impacts on the habitats of the corridor over the
coming decades. The potential for increasing drought, shifts from savanna and mixed forest to
grassland/steppe ecosystems in the valley bottoms, decreasing snowpacks and increasing wildfire activity
will increase the importance of riparian habitats for connectivity within the corridor. This assessment has
therefore focused on the lower elevations of the Trench and the Rocky Mountains, increasing wildfire
activity, and the potential for changes in the flows of the major river systems.

1.2 Climate Change Projections

All of the historic and projected climate values presented are from ClimateNA (v7.4), with outputs
averaged from individual point data extracted from a 1 km grid (Wang et al. 2016). All the data are
interpolated between individual climate stations and General Circulation Model outputs (GCM, or Global
Climate Model), using the Parameter Regression of Independent Slopes Model (PRISM) interpolation
method. Projections are taken from the mean of an ensemble of 8 GCM scenarios from the Coupled
Model Intercomparison Project phase 6 database (CMIP6), corresponding to the Intergovernmental Panel
on Climate Change Assessment Report 6 (AR6, IPCC 2021). Two emissions scenarios were considered:
Shared Socioeconomic Pathway (SSP) 2-4.5 represents a moderately-low emissions scenario consistent
with intermediate GHG mitigation; SSP 5-8.5 represents a high GHG emissions scenario that would result
from continued development of fossil fuel resources. The differences between the outcomes for SSP 2-
4.5 and 5-8.5 demonstrate how impacts could be reduced if serious GHG reductions were to be pursued
in the next few years. More information on the models and projected data is available at: https://bcgov-
env.shinyapps.io/cmip6-BC/ (see also Mahony et al. 2022). For simplicity, the data is summarized by 30
year intervals. Decadal data for the 2010s are also presented in some cases so readers can relate the
projections to their recent experience. The projected bioclimate shifts presented in Figure 12 are based
on outputs from ARA4, rather than ARG (see references in that section).
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1.2.1 Projected Temperature Changes

As would be expected with ongoing increases in GHG emissions and CO, concentrations in the
atmosphere, temperatures are projected to increase throughout the assessment area. Annual
temperatures have been increasing over the past century at an ever-increasing rate. Globally increases
have reached increases of more than 1.5 °C from the pre-industrial era of the 1850s. In the coming
decades, annual temperatures are projected to increase by 2.2 to 4.8 °C over the 1951-2010 average,
depending on the trajectory of GHG emissions (Fig. 3). The projected increases extend across all parts of
the assessment area, although some seasons may be above or below the annual average. All the
projected seasonal temperatures are outside of anything experienced in the previous century, and
summer temperatures are potentially increasing at a more rapid rate than the other seasons. As shown in
Figure 3, in the 2010s annual temperature changes have already achieved the increases projected for the
coming decades.
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Figure 3. Assessment area projected mean seasonal temperature changes
relative to previous decades, and 2010s decade annual average.
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1.2.2 Projected Precipitation Changes

Annual precipitation increased during the middle of the last century and then decreased late in the
century. It has now begun to increase again in the past decade. Seasonal precipitation patterns are
significantly more variable than annual values, with summer and spring precipitation generally increasing
over the past century. In contrast, winter precipitation has increased mid-century and then decreased in
the last few decades of the last century, and fall precipitation decreased mid-century and only increased
marginally late in the last century. During the 2010s spring and fall precipitation continued to increase. In
contrast winter precipitation has begun to recover to previous levels and summer precipitation has begun
to decline. Future projections indicate summer precipitation will remain similar or slightly decline, while
other seasons will continue to increase, especially winter and spring (Fig. 4). While projected patterns of
seasonal precipitation are projected to change, they are not out of the range of what was likely
experienced periodically in the last century. As shown in Fig. 4, in the 2010s annual precipitation changes
are generally on track with the projections, as they only reflect the first decade of the 30-year average.
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Figure 4. Assessment area projected mean seasonal precipitation
changes relative to previous decades, and 2010s decade annual average.
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1.2.3 Potential Changes in Hydrologic Cycle Components

For discussion of various aspects of the hydrologic impacts each subarea has been divided into upper
and lower elevations along a contour line, where 60% of the subarea is in the upper portion, and 40% is
in the lower portion (Fig. 5). This contour is generally known as the “H60 line”. The area above the H60
line of a watershed is generally considered to be the dominant snow accumulation zone that drives
peakflow during spring runoff, although some recent studies have indicated the zone may extend a bit
lower (Neumann 2023). The upper most elevations also supply snowmelt that helps to maintain late
summer and fall low flows. The Rockies subarea lower elevations are further subdivided into the major
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Figure 5. H60 elevations for each subarea.

valley bottoms and mid
slopes along the H80 line
(see Fig. 12).
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Figure 6. Projected changes in percentage of precipitation as
snow by elevation bands of the Rockies subarea.
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Figure 7. Projected changes in percentage of precipitation as snow by elevation bands for the
Purcell and Trench subareas.

An analysis of snow loss across the northern hemisphere has found that once average watershed winter
temperatures (November-March) climb above -8°C, the rate of snowpack reduction increases (Gottlieb
and Mankin 2024). The major watersheds of the assessment area have already crossed that threshold.
These changes will result in earlier snowmelt, potential for increased frequency of rain-on-snow events
(Ombadi et al. 2023), and likely decreases in low stream flows in the late summer and fall. This will
negatively impact riparian ecosystems and potentially wetlands dependent on surface flows and local
water tables (e.g., Rodrigues et al 2024).

Small glaciers that are present in the upper elevations of the Dutch and Findlay watersheds that drain into
the Purcell subarea are major contributors to late summer and fall low flows within the west side of the
assessment area (Moore et al. 2020). In the coming decades, the glacier contributions to low flows will
disappear with the glaciers themselves, further stressing aquatic and riparian ecosystems.

Although there are no specific data from the assessment area itself, numerous global and regional
studies have documented the increase in extreme hydrologic events, both high peakflows, and minimal
low flows (e.g., Rodell and Li 2023, Yoder and Raymond 2022). As well as increasing the frequency and
intensity of erosion and flooding, these events also increase the risk of landslides, debris torrents and
debris floods which can destabilize stream channels and damage aquatic habitats. (Pike et al. 2010).
Increasing air temperatures and loss of forest cover due to wildfires and other disturbances also increase
water temperatures, further degrading aquatic habitats for some species.

In addition to individual extreme events, a new phenomenon, hydrologic volatility or climate whiplash has
emerged. This occurs when an extreme drought event is immediately followed by an extreme
precipitation event, or vice versa (Swain et al. 2025). These events can amplify wildfire impacts when
extreme precipitation events follow wildfire events (Touma et al. 2022). An extreme wet period followed
by extreme drought event is particularly dangerous in grassland/ steppe environments, where the wet
period results in intensive vegetative production, and then this additional new material is turned into

extensive fuel for a subsequent wildfire in the drought period (e.g., see Kolbert 2025 - Los Angeles in
summer 2024/ winter 2025).
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1.3 Projected Ecosystem Changes

1.3.1 Potential Shifts in Climatic Moisture Index

The steady increases in summer
temperatures and potential decreases in 30 7 ®>1150 m ﬁ

summer precipitation will have dramatic B - o <1150 m
impacts on the ecosystems in the lower - 20105 22.7
elevations of the assessment area. - Forest
Wildfire risk will increase significantly,

and moisture deficits will also increase.
Wetlands that are not fed by regional
aquifers will likely decline, or even go
completely dry in some years. Moisture
deficits and increased frequency of fire
will likely result in a major shift in 204
vegetation. @
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Climatic Moisture Index (CMI) is an
indicator of available moisture based on -50 = . v
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precipitation and annual potential (30 year means)

P24

evapotranspiration (Hogg 1997). CMI . L. . .

has been used as an indicator of forest Figure 8. Climatic Moisture Indices for upper and lower
productivity and risks related to drought, as elevations of the Trench subarea.

well as an indicator of the transition from grasslands to boreal forests in central Canada (Hogg and
Schwartz 1997). More recently it has also been used with GCMs to assess future forest risks from
drought across northern Canada (Wang 2014). Analysis of CMI values for BC BEC units has shown that it
roughly correlates with the grassland/ forest transitions shown on the right of Figures 8 and 9.

CMI calculations and projections for the lower elevations of the assessment area indicate that decreased
summer precipitation and increased evaporation will shift the environment in the Trench floor from
marginal savannas to drought prone grasslands (Fig. 8). Upper elevations may still be capable of
supporting closed forests, but they will likely have a more frequent stand-replacing disturbance regime.

The past CMI in the Trench floor is

indicative of the Ponderosa pine savanna 115 i

grading to grassland_ ecosystems _that 66 < q n =

occur along Columbia Lake, and likely 56 o -

indicates that past fire exclusion has 80 4 20105 94.1 ST a

modified the ecosystems from their s 701 1442-1758 m ﬁ
natural trajectory. However, future ool A <1442 Dataftom CimteNa
projected CMI values suggest that the 2 5o | Modsrst - sp2-45
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savanna ecosystems to pure steppe z ) . ¢ Closed
and/or grassland types (Fig. 8). The % 50 | 20108 5233 Forest
lowest elevations of the Rockies subarea § 10

may also be approaching grassland/ P e S —————————————— i
steppe or savanna-like conditions in P i ‘r-------"-&"-"-----A---"--;:-:;:'ﬁ-'
coming decades (Fig. 9, further 20 & 2010s -39 Stwogel,
discussion below). Note that the decline 30 . . . A . @
in CMI was already evident in the 2010s. 1951-2010 2011-40 2041-70 2071-2100

The Purcell subarea will likely remain (30 year means)

forested at all elevations.
Figure 9. Climatic Moisture Indices for three elevation

bands of the Rockies subarea.
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1.3.2 Projected Changes in Vapour Pressure Deficits (VPD)

Vapour pressure deficit (VPD) is
the difference between the amount
of moisture the atmosphere is
capable of holding or saturation
vapour pressure, and the actual
amount of moisture in the
atmosphere. A one degree C
increase in temperature results in
an increase of 7% in saturation
vapour pressure. As vapour
pressure deficits increase,
evaporation increases, along with
evapotranspiration rates,
assuming that plants can supply
moisture to their leaves at a
sufficient rate. If plants cannot
keep up with evaporative demand,
they either close their stomata, or
in the worst case, embolisms
develop in their xylem tubes
resulting in injury or eventual death.
The threshold will vary depending
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Figure 10. Projected changes in VPD for the lower elevations of
the Trench subarea (<1150 m, H60).

on species and other factors (Grossiord et al. 2020, Novick et al. 2024).

Increasing levels of VPD have been correlated with decreased forest growth in Douglas-fir, lodgepole
pine and other species, even when moisture is available in the soil (Mirabel et al. 2023, Jarecke et al.
2024). Increased evaporation rates also cause increased drying of soils and fuels. And of course drier
fuels mean increased wildfire risk. Studies have also correlated increased VPD with an increase in area
burned by wildifires (Williams et al. 2019).

Figures 10 and 11 illustrate past, present and future projections of summer VPD levels for the lowest

elevations in the Trench and the
main valleys in the Rockies. The
projected values of VPD for summer
maximum temperatures in the lower
elevations of both subareas indicate
levels that are outside the range
optimal plant growth within the
coming decades (green shaded area
in the figures). The valley bottom
VDP levels in the Rockies coincide
with the CMI and bioclimate
projections for a shift from forests to
savannas and grassland/ steppe
(GS) bioclimates (see Sections 1.3.1
and 1.3.3). Forests are likely to
become more stressed, decrease in
productivity and become more
susceptible to insects and disease.
Increasing VPDs are also an
indication of the increasing wildfire
risk in the area.
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Figure 11. Projected changes in VPD for the lowest elevations of
the Rockies subarea (<1442 m, H80).
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Figure 12. Bioclimate
projections for the
three subareas. The
1442 m contour for
the Rockies subarea
is also shown.
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1.3.3 Potential Shifts in Bioclimates

Analyses of projected shifts in bioclimates, as shown in Figure 12 for the 2080s, demonstrate three
potential futures based on three GCM - emission scenario combinations. More detailed descriptions of the
scenarios and their development can be found in the reports from the West Kootenay Climate Change
Vulnerability Study (Holt et al. 2012, Utzig 2012). The bioclimates shown are broad groupings of
vegetation zones — NOT individual BEC units; the names and abbreviations are indicated in the
discussion below.

Three scenarios are presented to emphasize that there is considerable uncertainty of how climate
disruption will be manifested. As is illustrated in the graph in the centre of the figure, these scenarios were
selected’ to represent the outer limits of over 40 scenarios run for BC as a whole. The variability in the
outcomes of the scenarios result from differences in individual GCMs, differing assumptions about how
earth systems will respond to increased GHGs in the atmosphere, and assumptions about the rate of
GHG emissions over the coming decades. Using the 1961-90 normals as a baseline, the vertical axis of
the graph is the projected increase in annual BC temperature in °C and the horizontal axis is the projected
change in annual precipitation in percent. Note that all the scenarios project an increase in temperature,
and almost all project an increase in annual precipitation (but not necessarily summer precipitation). The
actual outcome is likely to be somewhere between these three scenarios. Results of ensembles of more
recent GCMs and emission scenarios (like those presented in Section 1.2) tend more in the direction of
the Warm/ Moist scenario presented here, but as emissions continue unabated other futures may be
possible.

Current Mapping: The “Current Mapping” in the upper left shows the present distribution of broad
vegetation zones across the assessment area based on Biogeoclimatic Mapping (BEC) by BC
MFLNRORD (Mackillop et al. 2018). In the latest BEC mapping (BEC 12), the floor of the Trench is
dominated by Dry Douglas-Fir (DDF) bioclimates® (IDFxk and IDFdm2). The walls of the Trench
have Dry Montane Spruce (DMS — MSdk) at mid elevations and Dry Subalpine Forest (DSF —
ESSFdk) at the upper elevations. East into the Rockies, ecosystems grade from Dry Montane
Spruce (DMS — MSdk) and minor patches of Moist Interior Cedar-Hemlock (DICH ICHmMKS5)
bioclimates on the valley floors. Mid to upper elevations grade to Dry Subalpine Forest (DSF —
ESSFdk), with Alpine Parkland and Alpine types (AP, A) at the highest elevations (ESSFdkp,
ESSFdkw and IMA). Moving west into the Purcell Mountains, the lower elevations are Dry Douglas
Fir (DDF) bioclimates (ICHdm), with mid elevations of Dry Montane Spruce (DMS — MSdk and
MSdw), upper elevations grading to Dry Subalpine Forest (DSF — ESSFdk), Alpine Parkland and
Alpine bioclimates (AP,A — ESSFdkp, ESSFdkw and IMA).

The following sections summarize projected bioclimate shifts for upper and lower elevations across the
assessment area.

Warm/Moist Scenario: This scenario represents modest increases in annual temperature and
precipitation. In this scenario the Trench floor shifts almost entirely to Grassland/Steppe (GS)
bioclimates, with some Ponderosa Pine (PP) along the eastern edge. The lower elevations of the
Purcells shift to Moist Interior Cedar Hemlock (MICH) and the upper elevations to Wet Interior Cedar
Hemlock (WICH) and Wet Subalpine Forest (WSF). The lowest elevation valley floors in the Rockies
shift to a mix of GS, PP and DDF bioclimates. The mid elevation Rockies shift to MICH and some
Wet Montane Spruce (WMS), while the upper elevations shift to a mix of Coastal Hemlock (CH) and
DSF, and the highest peaks include DSF, AP and A bioclimates.

! The scenarios were recommended by the Pacific Climate Impacts Consortium (PCIC) for use in exploring the
range of potential climate outcomes for BC, for further information on the scenarios and modelling see Utzig (2012).
2 In earlier BEC mapping the area was designated as part of the Ponderosa Pine zone.
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Hot/Wet Scenario: With this scenario, with larger increases in annual precipitation and moderate
increases in temperature, the Trench floor and lower elevations of the Purcells continue to be
dominated by DDF, but also shift to GS and PP along the eastern edge. The mid elevations of the
Purcells are a combination of Coastal Transition Cedar Hemlock (TCH) and MICH, while the upper
elevations are mainly Wet Subalpine Forest (WSF). The lowest elevation valley floors in the Rockies
shift to a mix of GS, PP and DDF bioclimates. The mid elevations of the Rockies are mainly MICH,
with patches of TICH. The upper elevations of the Rockies are projected to be a complex mix of
DSF, CH, DMS and Alpine.

Very Hot/Dry Scenario: Large increases in temperature and little change in annual precipitation
cause this scenario to result in the floor of the Trench and the main Rockies valleys to shift
completely to GS. Mid elevations are dominated by PP and DICH throughout the assessment area.
Upper elevations of the Purcells are mainly DSF bioclimates. Mid elevations of the Rockies grade to
MICH and then to WICH in the upper elevations. The highest peaks are projected to have WSF.

Although there are significant differences between the scenarios, there are also areas of agreement. The
areas of agreement are projections that can be assumed to have a higher likelihood of occurrence, given
that all scenarios point in that direction. The projected convergent outcomes include bioclimate shifts
where:

« major portions of the Trench floor will shift to drier types, likely grassland/ steppe; real short-grass
grasslands with few or no trees except in riparian zones; not necessarily similar the savannas and
grasslands that occur in other parts of BC, but those that occur to the south in the US;

« the major valley floors in the Rockies will shift to major areas of grassland/ steppe and savanna
(GS and/or PP);

« the Montane Spruce ecosystems are likely to be severely reduced or disappear, replaced by
some combination of DDF, GS and ICH/ TCH,;

« drier ESSF subzones generally disappear or are severely reduced in occurrence; and upper
elevations shift from DSF to some type of cedar-hemlock forest ranging from Dry, Moist or Wet
Interior Cedar/ Hemlock, Transitional Coastal Interior Hemlock to Coastal Hemlock, with possibly
some WSF; and

« Parkland and Alpine bioclimates are significantly reduced, except under the Hot/\Wet scenario
which has increased snowpacks at the highest elevations.

These shifts in vegetation communities are unlikely to be a smooth transition, but more likely to occur
after a stand-replacing event such as wildfire, windthrow, drought and/or pest infestation. Following a
stand-replacing disturbance, conditions may not be suitable for re-establishment of historical vegetation
and new species will begin to establish — IF there is a suitable seed source. Without a suitable seed
sources, the vegetation shift may be stalled, leading to a prolonged period of invasive species or weedy
shrub/herb early seral communities. The following section describes how increased occurrence of
extensive wildfires may already be playing a significant role as a stand-replacing disturbance.

The lower elevations of the Rockies subarea are projected to undergo the most catastrophic ecosystem
changes in the assessment area, as they are projected to shift from closed forest to some combination of
grassland/steppe or savanna bioclimate (see Fig. 12). The projected bioclimate shifts presented here are
based on historical modelling results from IPCC AR4, however these changes are confirmed by projected
changes in CMI and VPD from the most recent IPCC modelling from ARG (sections 1.3.1, 1.3.2).
Extending trench restoration activities into those areas may be a pre-emptive tool for decreasing
vulnerability to the anticipated changes.
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1.3.4 Potential Changes in Wildfire Activity

The amount of area burned by wildfires in
the assessment area has varied widely
over the past decades (See Figs. 13 and
14), both by year and subarea. In the early

[ Wildfires 1920-2020s
[ 19205

A [ 1930s
[ 1940s

part of the last century extensive areas [ 19505
were burned in all the subareas. During — prii

the mid 1900s fires were generally limited
in all areas, although the Trench
experienced significant fires in the 1980s.
In the 2000s the area burned has
increased dramatically in the Rockies, and
more recently in the Purcells. Figure 13
shows there have been significant recent
fires in the surrounding area as well (note
that the 2020s data is only for the first 4
years of that decade). All fire data and
mapping from BC Wildfire Service.

[ 1980s
[ 1990s
[ 2000s
[ 20108
v I 2020s
I Other Wildfires 2020s

A recent report from the West Kootenays
has demonstrated a close association
between area burned and key climatic
variables, such as maximum summer

temperature, summer precipitation and

Fi 13. Locati xtent of wildfi ithi
CMP? (Utzig et al. 2011). igure 13. Locations and extent of wildfires within and

adjacent to the Columbia Corridor by decade.

Changes in spring and summer temperatures and summer precipitation in the Rockies subarea illustrate
how climatic variables may have influenced the occurrence of fires in the past (see Fig. 15), and may
continue to influence them in the future. Early in the 1900s, when the area burned was highest,
temperatures in the spring and summer were slightly elevated, and summer precipitation was lower.
During the mid 1900s when area burned was at its minimum, summer, and especially spring,
temperatures were slightly lower and summer precipitation was increased over previous decades.
However in the latter part of the 1900s,

summer, and especially spring 20

temperatures were rising, although 18

summer precipitation was also rising. = Rockies

Data from the 2010s show that 16 = Trench

temperatures are beginning to rise at an < 1 B Purcells

increasing rate in both spring and E b sl
summer, while precipitation has s

plummeted below the level early in the § 10

last century — and area burned is on the 2 5

rise again. Increased wildland firefighting s

effort and efficiency certainly had some § 6

impact on the number of fires &,

extinguished, but generally the years of

maximum area burned are the result of 2 J

large fires, and those are not 0 I = -
extinguished by fire fighting effort, but by 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s 2020s
a change in the weather. Decades

Figure 14. Percentage of area burned for each Corridor
subarea by decade.

® Projections of future area burned based on climate projections from that study have been found to actually be
exceeded by the area burned in the past decade.
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Climate change projections
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Figure 15. Historic and projected spring and summer temperatures
and precipitation for the Rockies subarea.

1.4 Conclusions and Recommendations

The Columbia Lake Corridor provides an east-west
regional linkage between the Rocky Mountains and
the Purcell Mountains (Fig. 16). Due to a number of
moderate to high elevation passes on the eastern
edge, it also provides potential continental scale
linkage between the Columbia River watershed and
the watersheds that drain east to Hudson Bay and
north to the Arctic.

From a climate change perspective, the Trench
subarea also is a key component of a north-south
linkage providing opportunities for low elevation
species to shift their ranges north in response to
climate change. Earlier reports have recommended
specific locations and management strategies for
strengthening the north-south linkages through this
area (Utzig and Holt 2014a and 2014b). Figure 17
shows the Columbia Lake Corridor in relation to the
complex of protected reserves, conservation areas
and linkages proposed to increase East Kootenay
resilience to climate change. The extreme relief of
the Rockies subarea also offers significant
opportunities for species to shift ranges upslope in
response to warming temperatures.

Climate disruption is projected to drive major shifts
in ecosystems within the assessment area, reduce
the availability of water sources, and increase the

continental linkages within the assessment area.
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need for regional connectivity. Extreme events,
wildfire and pest infestations are likely to increase
stress on forested ecosystems, and provide the
triggers for a shift to grassland/ steppe communities
in the lowest elevations of the assessment area over
the coming decades.

The most important action that can be taken is to
immediately reduce greenhouse gas emissions
locally and globally. This could slow the pace of
change and possibly reduce the likelihood of the
most drastic changes; however significant changes
are already locked-in due to past and current
greenhouse gas emissions.

Upland forested ecosystems are already facing
increased risk of stand-replacing wildfire, drought
and pests (e.g., mountain pine beetle, Douglas-fir
beetle). Thinning over-stocked stands and re-
introducing fire is a high priority to reduce drought
stress and increase resilience to fire. Treatments
such as these will reduce the risk of catastrophic
ecosystem shifts and complete loss of forest cover,
at least in the short-term. Unfortunately soil
disturbance associated with treatments, will also

o
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o
- Spillimacheen
L

Kaslo,

Rl

Idaho “.

Columbia Lake Corridor
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[ Conservation/ Linkage

|| Proposed Reserves

Montana L

Figure 17. Columbia Corridor in relation to

increase the need to control invasive plants. There
will be an increasing need to distinguish between
“invasive weeds” and new beneficial species that may be shifting ranges due to a changing climate. In
addition, overly aggressive thinning may also increase moisture stress, due to increasing VPD, exposure
to wind and increased evaporative demand (Jarecke et al. 2024).

proposed climate change linkage strategies.

Increased protection and conservation measures for the riparian ecosystems along the major rivers and
creeks are high priority for maintaining functioning of east-west and north-south regional connectivity (see
Figs. 16 and 17). Given the increasing drought conditions in the bottom of the Trench, riparian forests and
wetland communities will play a key role in providing “islands” of forest and wetland habitats as species
shift their ranges northward and/or to higher elevations in their race against climate change.

Climate disruption will also increase the frequency and intensity of extreme events which may include
rapid snowmelt, rain-on-snow or high intensity precipitation. These may also lead to increased flooding,
erosion and channel instability, in turn putting riparian and aquatic habitats under increased stress.

Protection of riparian forests also will partially mitigate increasing stream temperatures, and assist in
stabilizing stream channels for extreme streamflow events. Conservation measures within riparian areas
along the smaller streams in the area will also contribute to connectivity within the area.

Forest retention in riparian areas also has the added advantage of contributing to CO, sequestration,
which will ultimately slow the pace of climate change. Fuel reduction treatments and grassland restoration
treatments in adjacent upland forest can also be utilized to increase riparian areas’ resilience to wildfire.

Inventory, monitoring and classification of ponds, wetlands, and seepage areas are required to evaluate
their sensitivity, and provide a basis for potential management interventions to increase their viability as
water sources into the future. Inventory, mapping and monitoring of riparian areas and glacial retreat with
respect to changes in flow regimes are also needed to better understand future risks and identify potential
management actions to increase their resilience.
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Updates in bioclimate modelling utilizing more recent global climate modeling should be explored to better
understand the potential ecosystem shifts that may occur. Based on the potential shifts identified here,
and any updates, one could begin to investigate the availability of species suitable for projected future
climate niches. This could lead to species trials and eventually assisted migration.

Potential actions to limit impacts, build resiliency and reduce vulnerability:

Embrace Uncertainty!
reduce global greenhouse gas emissions to zero as soon as possible

expand the area and rate of trench ecosystem restoration activities, consistent with creating fire
resilient communities throughout the lower elevations of the assessment area, especially those
areas projected to shift to bioclimates with increased moisture stress and more frequent wildfire
regimes, including:

« remove forest in-growth and ladder fuels (e.g., Utzig 2019a)

« reduce stand densities (to reduce risk of crown fires and build resilience to drought and forest
pests)

« protect large fire-resistant trees (ponderosa pine, Douglas-fir and western larch)

« re-introduce low intensity fire, and make controlled burning a primary ecosystem
management tool (could include indigenous burning strategies)

conserve wetlands, ponds, ephemeral streams and seepage areas:

« inventory and monitor of changes in water levels

« classify according to vulnerability to climate change

e ensure water sources are not interrupted by disturbance activities

« explore opportunities for protection and enhancement of water levels

protect and enhance riparian areas along streams and rivers, as well as wetlands and lakes —
minimize disturbance to riparian areas, restore native vegetation, and minimize upstream
disturbances that may increase peakflows and/or reduce low flows

« carefully plan wildfire fuel treatments to prioritize and protect riparian zones along water
courses, ponds and wetlands (including consideration of fuel breaks along stream channels
where appropriate to ensure riparian zones do not become fire corridors)

minimize salvage harvesting operations

« where wildfire salvage operations are undertaken, ensure that they follow biodiversity
conservation best management practices (e.g., Larson et al. 2022, BC MoF 2023)

« salvage operations should avoid all live tree removal
« limit salvage operations to no more than 25% of the burned area (Thorn et al. 2020)

given the potential for expansion of ICH bioclimates and possible arrival of Coastal Hemlock
bioclimates in the Rockies subarea, protect and conserve all existing areas of ICHmwS5 in the
Rockies subarea to provide potential seed sources for appropriate species

monitor and manage outbreaks of forest pests where possible (utilizing environmentally
acceptable methods)

manage grazing to reduce wildfire hazards, protect riparian areas and maintain resilient
community structure of grassland communities

protect and enhance deciduous trees and stands — trembling aspen, cottonwood and paper birch

control invasive plants — especially during ecosystem restoration activities
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« further habitat inventory and monitoring to increase understanding of focal species utilization of
the corridor, including the identification of seasonal locations, migration routes, and where
appropriate, to identify potential range shift linkages necessitated by climate change

« further assessment of key mountain passes within the corridor including those offering
connectivity across the Continental Divide; should include habitat inventory and topographic
analysis to set priorities for conservation; assessment must include both sides of the passes, in
some cases on the BC and Alberta sides of the passes

« protect old growth forests to maintain genotypes that have survived the previous warm dry period
early in the last century; research species and genotypes not present in the area, which may be
better adapted to projected climates; consider trials with suitable genotypes and species
potentially leading to assisted migration
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