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Climate and Biophysical Scenarios - Workplan

Climate Scenario Modelling – Barrow and Yu
A range of potential future climates by downscaling Global Climate Model output 
to the provincial scale using the Alberta Climate Model.

Biophysical Scenario Development – Sauchyn et al.
An interpretation of potential impacts of climate change on the basic productivity 
and characteristics of ecosystems within the context of the economic sectors that 
these ecosystems support. 

Stage 1: Reevaluation of existing biophysical impact scenarios using the climate 
change scenarios developed specifically for the vulnerability assessment 

Stage 2*: Developing new biophysical scenarios by running impact models using 
climate inputs from the scenarios developed for the vulnerability assessment 

* Conditional on funding of the CSESAW research network
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Figure 28: Seasonal mean temperature (°C) for six selected sites in Alberta. At each 
site there are four blocks of data [baseline (1961-1990) conditions (black square), and 
the scenario ranges for the 2020s (blue high-low lines), the 2050s (black high-low lines) 
and the 2080s (red high-low lines]. Each block of data represents a single season: from 
left to right – Winter (DJF), Spring (MAM), Summer (JJA) and Fall (SON). The scenario 
range has been calculated from the results for the five selected scenarios.



Degree days > 5°C for 1961-90 (left) and for the median scenario (HadCM3 B2(b)) 
for the 2080s (right). 



Annual moisture index for 1961-90 (left) and for the median scenario (HadCM3 
B2(b)) for the 2080s (right).
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Glacier cover has decreased rapidly 
in recent years; it now approaches 
the least extent in the past 10,000 
years

A phase of increased stream flow
from global warming has past; 
basins have entered a potentially 
long-term trend of declining flows

Climate Change Impacts on Rocky Mountain glaciers

Declining supplies of glacier runoff have serious 
implications for the adaptive capacity of downstream 
surface water systems and for trans-boundary water 
allocation

Demuth and Pietroniro, 2001



Saskatchewan Glacier



Eastern slopes/western Prairie
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values are 5-year 
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Demuth and Pietroniro, 2001



Demuth et al. (2001) 

Demuth and Pietroniro, 2001



Climate Warming Impacts on Alpine Snowpacks

Lapp, Suzan L., 2002. MSc Thesis, University of Lethbridge.
Lapp, S., J. Byrne, I. Townshend and S. Kienzle. Hydrological Processes
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Closed-basin prairie lakes

Source: Garth van der Kamp, NHRI
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PFRA, 2001



PFRA, 2001



Forecasted proportional change in head fire intensity (Kafka 
et al. 2001)



Projected soil moisture levels for the 2020s (top), 2050s (middle) 
and 2080s (bottom).  (Henderson et al. 2002)



Percent change in grass yield from current conditions (1961-90 
normals) to the 2050s. (Thorpe et al., 2001)
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A Proposed CFCAS Research Network

The goal of the proposed CSESAW network is to 
develop and improve models of the climate sensitivity 
of the alpine, forest and grassland ecosystems in two 
large and contrasting watersheds in western Canada, 
and to construct quantitative scenarios of future 
climate impacts in support of planning and policy for 
the renewable resource sectors (forestry, agriculture, 
water resources, and environmental protection).

Climate Sensitivity of the Ecosystems of the 
Saskatchewan and Athabasca Watersheds – CSESAW



Investigator Expertise 
Theme Leaders  
Sauchyn, David dendroclimatology, climate impacts 
Byrne, James climatology, scenarios, snow models 
Schindler, David paleoecology, limnology, paleolimnology 
Wheaton, Elaine impacts, climatology 
Participants  
Bayley, Suzanne wetlands, aquatic ecology 
Berg, Aaron regional climate modelling, soil moisture models hydrology 
Barrie Bonsal hydro-climatology, drought 
Blair, Danny long-term hydroclimatic forcing, climate downscaling, 
Creed, Irena remote sensing, aquatic ecology 
Johnson, Daniel landcover ecology, ecoregions, soil water 
Johnston, Mark forest ecology 
Kienzle, Stefan snow models, soil water, hydrology, spatial models 
Letts, Matthew bioclimate, ecoregions 
Peddle, Derek remote sensing, landscape models 
Price, David climate, scenarios, ecological impacts modelling 
Piwowar, Joseph remote sensing, landscape models 
Vetter, Mary high-resolution palynology, alpine and grassland ecology 
 



A  – long-term climate variation and climate sensitivity
B  – climate scenarios and short-term climate sensitivity
C  – ecological impact scenarios
D  – collaboration/integration 





Soil drifting near Oyen, Alberta, May 5, 2002





Porcupine Hills, Alberta
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Spring 1796, Edmonton House 

At Edmonton House, a large fire burned “all around us” 
on April 27th (1796) and burned on both sides of the 
river.  On May 7th, light canoes arrived at from 
Buckingham House damaged from the shallow water.  
Timber intended to be used at Edmonton House could 
not be sent to the post “for want of water” in the North 
Saskatchewan River.  On May 2nd, William Tomison 
wrote to James Swain that furs could not be moved as, 
“there being no water in the river.” (Johnson 1967: 33-
39, 57)




