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Estimated changes in growth (NPP) for 
the North American boreal forest from 
remote sensing (Bunn et al. 2007)

2002 drought?

òSudden aspen declineó following drought 
across the intermountain west of the US,
see www.aspensite.org/research_dieback.htm
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climate change: an emerging global issue



Publication in press (Forest Ecology & Management): 
òA global overview of drought and heat- induced tree mortality reveals emerging 
climate change risks for forestsó

By Craig Allen (US Geol. Survey) and 19 co - authors
from the US, Canada, Algeria, Argentina, Australia, China, France, Italy, Korea, Russia, Spain, Switzerland, & Turkey

ÅThe paper highlights a recent increase in published reports of climate -
related forest mortality from all of the worldõs forested continents

Drought - induced aspen 
mortality in western Canada
photo by M. Michaelian

Drought - induced forest dieback under 
climate change: an emerging global issue

Increase in % papers on forests 
reporting on drought & mortality
An imperfect indicator in the absence
of a global monitoring system for forests!



ÅWorst drought in >80 years across a large area in the
Canadian prairie provinces of Saskatchewan & Alberta

ÅSevere mortality of aspen (Populus tremuloides) forests
in the parkland (forest - prairie transition) zone

ÅAlso caused mortality of conifers and urban forests

Drought -caused dieback
resembling fire effects

Drought -damaged
aspen leaves (2002)

Aerial view of aspen   
mortality (2004)
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Impacts of the 2001 -2002 drought 
on aspen forests in western Canada

Drought -affected area showing
severe dieback of aspen forests



ÅInitiated by Hogg, Brandt & Kochtubajda in 2000 (under CCAF & PERD)
(Expanded to include Ontario through collaboration with Hopkin & Keizer, GLFC)

ÅIncludes annual monitoring of aspen health across west - central Canada
(e.g. dieback, mortality, defoliation, insects & diseases)

ÅHierarchical design (30 study areas, total of 180 plots)

ÅTree - rings & plot data used in estimation
of changes in stand biomass (T ha -1)

ÅLinked with tower - based monitoring of carbon 
& water fluxes (BERMS Old Aspen site)

CIPHA study
Climate Impacts on Productivity & Health of Aspen

CIPHA study region3 stands per site2 plots per stand
25-30 trees

per plot

20 m

BERMS Old Aspen 
flux tower

Aspen 
tree -rings


