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Climate Disruption

What does it mean for 
Upper Columbia Ecosystems?



GCM / Scenario Combinations
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Adapted from: 
Murdock and Spittlehouse 2010

2050s Mean Projections for British Columbia
Annual  Temperature and Precipitation

Blue diamonds recommended scenarios
Green/ Purple - scenarios investigated for the Kootenays
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Biogeoclimatic (BEC) Zones
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By: Daniel Mosquin
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Ecosystem Units as “Bioclimate Envelopes”

4

Warm / dry

ContinentalMaritime

Cold / wet

o

oX

x

?

Biogeoclimatic
Zones

Prism Data

Current Bioclimate

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



A Range of Projected
Bioclimate Envelopes

5Original data from:  Roberts and Hamann, U of A; HadCM3_B1, CGCM3_A3, HadGEM_A1B

Alpine
Alpine parkland
Wet subalpine forest
Dry subalpine forest
Coastal hemlock
Transitional coast/ interior hemlock
Montane/sub-boreal spruce forest
Wet interior cedar/ hemlock
Moist interior cedar/ hemlock
Dry interior cedar hemlock
Grand fir/ Douglas-fir
Wet Douglas-fir
Dry Douglas-fir
Ponderosa pine savanah
Grassland/ steppe

Warm/  Moist
2080s

Hot/ Wet
2080s

Very Hot/ Dry
2080s



Mica
Mica

Mica

Alpine
Alpine parkland
Wet subalpine forest
Dry subalpine forest
Coastal mountain hemlock
Coastal western hemlock
Transitional coast/ interior hemlock
Montane/sub-boreal spruce forest
Wet interior cedar/ hemlock
Moist interior cedar/ hemlock
Dry interior cedar hemlock
Grand fir/ Douglas-fir
Wet Douglas-fir
Dry Douglas-fir
Ponderosa pine savannah
Grassland/ steppe



A Range of Projected
Bioclimate Envelopes

Alpine
Alpine parkland
Wet subalpine forest
Dry subalpine forest
Coastal hemlock
Transitional coast/ interior hemlock
Montane/sub-boreal spruce forest
Wet interior cedar/ hemlock
Moist interior cedar/ hemlock
Dry interior cedar hemlock
Grand fir/ Douglas-fir
Wet Douglas-fir
Dry Douglas-fir
Ponderosa pine savanah
Grassland/ steppe

Current
Mapping
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CGCM3_A2
2080s

Hot/ Wet
2080s

HadGEM_A1B
2080s

Very Hot/ Dry
2080s

HadCM3_B1
2080s

Warm/  Moist
2080s
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A Range of Projected Bioclimate Envelopes

Alpine
Alpine parkland
Wet subalpine forest
Dry subalpine forest
Coastal hemlock
Transitional coast/ interior hemlock
Montane/sub-boreal spruce forest
Wet interior cedar/ hemlock
Moist interior cedar/ hemlock
Dry interior cedar hemlock
Grand fir/ Douglas-fir
Wet Douglas-fir
Dry Douglas-fir
Ponderosa pine savanah
Grassland/ steppe



Bioclimate Envelopes and Ecosystems
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Columbia Basin

Original data from:  Roberts and Hamann, U of A

Alpine
Alpine parkland
Wet subalpine forest
Dry subalpine forest
Coastal hemlock
Transitional coast/ interior hemlock
Montane/sub-boreal spruce forest
Wet interior cedar/ hemlock
Moist interior cedar/ hemlock
Dry interior cedar hemlock
Grand fir/ Douglas-fir
Wet Douglas-fir
Dry Douglas-fir
Ponderosa pine savanah
Grassland/ steppe

Current locations of bioclimates
projected  for the 2080’s in the

study area  (>50 km2)
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From:  Foden et al. 2008



Ecosystem  Response

Ecosystem
Range  Shifts

(rarely)

Ecosystem  Re-organization
(much more likely)
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Current 2020s
Habitat projections for Ponderosa Pine

From: 
Laura Gray 2010
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18 scenarios

Mica

Vernon

Nelson
Canal
Flats



Current 2050s
Habitat projections for Ponderosa Pine

From: 
Laura Gray 2010
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Current 2080s
Habitat projections for Ponderosa Pine

From: 
Laura Gray 2010
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Will wet-cool environments persist?
Warm/  
Moist
2080s

Hot/ 
Wet

2080s

Very Hot/ 
Dry

2080s



Projected Changes for the 2050s
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Temperature

Precipitation Winter Spring Summer Fall

Winter Spring Summer Fall

From: CBT – average of A1B scenarios



Regional
Landscapes

Adapted from:
Darkwoods Fire
Assessment –
Nature
Conservancy
Canada

17



0.1

1.0

10.0

100.0

1000.0

10000.0

100000.0

1000000.0

Year
1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015

Actual values
Predicted values

r2=.60

18Touchstones Archives, Nelson

Southern West Kootenay Area Burned

Predictor Variables
q Mean maximum temperature of hottest month (+)
q Climatic moisture deficit (+)
q June precipitation(-)
q Precipitation of month before/after hottest month (-)

Sitkum
2007

Jordan 2007

Kutetl 2003

Multiple
Regression

Analysis
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3  Climate   Scenarios

Historic  Data 2020s

2080s2050s

Past 30 Year  Periods

2,820 ha

600 ha
(1941-2000)

61,920 ha24,680 ha

Historic and Projected Area Burned
Southern West Kootenays

600 ha
(1941-2000)



Insects/ Pathogens /Decline Syndromes

• Tree decline – drought/ resistance
• Bark Beetles

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

• Defoliators, blights, pathogens
– Spruce budworm, dothistroma, larch needle cast, 

root disease

• Complex Interactions
– Birch die-back, yellow cedar, 5-needle pines 
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From:  Raffa et al. 2008
(A) Regions
(B) Elevation 
(C) Stem diameter 
(D) Genus
(E) Fire return interval



Climatic Extremes – 2013 Example
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High Precipitation Event 

Precipitation June 18-21, 2013

Buhl Creek

Upper Elk River

Schroeder Creek
Fry Creek

Hamill Creek

Photos: Peter Jordan, Peter Holmes, Tina Zimmermann, Bob Yetter

Lower Hamill Creek

Upper Hamill Creek



Climatic Extremes – 2012 Example
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• 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

Monthly Precipitation/ Rapid Snowmelt  - Johnson’s  Landing 

Increased Soil Moisture

Decreased Soil Strength

Landslide (July 12, 2012)

Impacts

TMTV
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June  Precipitation:   1901 to 2012

Mean 1901-2000: 
61 mm

2012: 206 mm

Maximum 1901-2000
(1963): 120 mm

(preliminary data, subject to correction)
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Springer Creek
Fire 2007

Slocan
Lake

Van Tuyl Creeks

BARC Burn 
severity 
data USDA 
For. Service
LANDSAT 
image
2007-08-15

P. Jordan,R. Davies, A. Covert, BCMoF

P. Bullock, 17 May 2008

P. Jordan, 6 September 2007

P. Jordan, 22 June 2010 BC MoT 17 May 2008

Debris Flows 2008-10



Columbia Wetlands Watershed

Face 
Units

Purcell 
Tributaries

Rocky Mtn. 
Tributaries

Mid

Headwaters

Lower

Upper

Evaporation

Precipitation
as Snow

Annual
Temperature Annual

Precipitation

Glacier Area %

From: Jost 2012

September Streamflow 
w/o Glacial Meltwaters

Glaciers
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“We have options, but the past is not one of them”
Sauchyn and Kulshreshtha 2008, p.295

“Times have changed – no longer is our goal sustainable 
development …. our goal must now be sustainable survival”

Blackstock 2008, p.15

www.kootenayresilience.org

It is all about that thin 
little layer of air
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Eliminating
GHG emissions

is the only real answer


