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GCM / Scenario Combinations

2050s Mean Projections for British Columbia
Annual Temperature and Precipitation
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Biogeoclimatic (BEC) Zones

Engelma'n‘ Spfuce —
Subalpine Fir
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Ecosystem Units as “Bioclimate Envelopes”

Prism Data
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Adapted from: Hamann and Wang 2006 & Roberts and Hamann 2011
Canonical discriminant analysis of PRISM data by BEC Unit
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80 Kilometers

A Range of Projected Bioclimate Envelop
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Bioclimate Envelopes and Ecosystems

Current locations of bioclimates
projected for the 2080’s in the
study area (>50 km?)
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PREDICTED
CHANGE

EFFECTS ON SPECIES

Phenology:

*spring arrival

sautumn arrival
sgrowing season length

Desycnhronization of migration or
dispersal events

Temperature:
*means
sextremes
svariability
*seasonality
*sea level rises

Uncoupling of mutualisms (incl. pollinator
loss and coral bleaching)

Uncoupling of predator-prey
relationships

Uncoupling of parasite-host
relationships

Rainfall:
*means
sextremes
svariability
sseasonality

Interactions with new pathogens and
invasives

Changes in distribution ranges

Loss of habitat

Extreme events:
sstorms

*floods

*droughts

fires

Increased physiological stress causing
direct mortality and increased disease
susceptibility

Changes in fecundity leading to changing
population structures

Changes in sex ratios

CO2 concentrations:

satmospheric
*0cean
socean pH

Changes in competitive ability

Inability to form calcareous structures
and dissolving of aragonite

From: Foden et al. 2008
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Ecosystem Response

)

Ecosystem
Range Shifts
(rarely)

g st
Ecosystem Re-organization — wew™

(much more likely)
;‘i;\ .




Habitat projections for Ponderosa Pine
Current 2020s

18 scenarios

From:
Laura Gray 2010



Habitat projections for Ponderosa Pine
Current 2050s

From:
Laura Gray 2010



Habitat projections for Ponderosa Pine
Current 2080s

From: Frequency N
Laura Gray 2010 <5 10 15 20 25 35 45



Will wet-cool environments persist?

_ Potential Wet-Cool Refugia

Refugia Classes

I Class 1

I Class 2
[ |Class 3

: Class 4

50 Kilometers
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Projected Changes for the 2050s

Temperature \inter
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From: CBT - average of A1B scenarios
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Regional

| Landscapes
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Southern West Kootenay Area Burned
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Historic and Projected Area Burned

Southern West Kootenays X

3 Climate Scenarios
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Insects/ Pathogens /Decline Syndromes

* Tree decline — drought/ resistance

Bark Beetles

— Mountain pine beetle, spruce bark beetle, Ips
beetles, Douglas-fir beetle .....

e Defoliators, blights, pathogens

— Spruce budworm, dothistroma, larch needle cast,
root disease

| (A) Regions
~— 1 (B) Elevation
| (C) Stem diameter
| (D) Genus
| (E) Fire return interval

e Complex Interactions

— Birch die-back, yellow cedar, 5-needle pines RN




Climatic Extremes — 2013 Example

High Precipitation Event

Upper Elk River
Precipitation June 18-21, 2013
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Upper Hamill Creek

Lower Hamill Creek

Photos: Peter Jordan, Peter Holmes, Tina Zimmermann, Bob Yetter
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Climatic Extremes — 2012 Example

Monthly Precipitation/ Rapid Snowmelt - Johnson’s Landing
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Increased Soil Moisture

‘

Decreased Soil Strength

.

Landslide (July 12, 2012)

Impacts

* 4 people killed

* 4 houses destroyed

6 properties damaged/
loss of access

« Community water
system destroyed

» Main road destroyed

« Damage to utilities

» Ongoing future risks
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Slocan
Lake

/

/\/ Debris flows

® Rain gauge
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P. Jordan,R. Davies, A. Covert, BCMoF

Springer Creek

Fire 2007
Debris Flows 2008-10

P. Jordan, 6 September 2007
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Mean Annual Temperatue (°C)

Columbia Wetlands Watershed
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It is all about that thin
little layer of air

/ ___have optlon\bU‘the past Is not one of them”

* o Sauchyn and Kulshreshtha 2008, p.295
2| r s—'.“ -

-'__'no Ionger IS our goal sustainable

) fﬂ-must now be sustainable survival”
Blackstock 2008, p.15
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