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Do boreal forests warm the climate?

nNAfforestation projects 1 n |
counterproductive in mitigating global-s c al e war mi
(due to albedo effects). (Bala, G. et al. 2007 PNAS 104: 6550)
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Radiative forcing of climate between 1750 and 2005
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FAQ 2.1, Figure 2. Summary of the principal components of the radiative forcing of climate change.
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What o0s t he

Albedo = proportion of total
Intercepted radiation energy reflected
from the earthos sur

Forests generally have lower albedo
that other ecosystems, but this varies
greatly among ecosystems and
species. Largest differences
commonly found for conifers with
SNOW COVer.

Net radiometers for
albedo
measurement




Albedo effects: Bala et al. paper(s)
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Critigues of Bala

AForest regrowth results in relatively rapid return
to pre-harvest albedo levels (20-30 y).

AEcosystem substitution is a poor representation
of actual deforestation: increased harvesting

would rapidly replace old forests with young o
forests (not tundra). K
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ADeforested areas are commonly burned,
resulting in large initial decreases in albedo due
to black surfaces. (Amiro et al. 2006, Ag. For.
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effects (as measured at large scale using remote
sensing), since intact boreal forests are patchy.
(Lyons et al. 2008, J. Geophy. Res. 113: G02012)
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Boreal forest climate feedbacks
mediated by aerosols

AVolatile organic compounds (VOCS) -
especially terpenes - are emitted by
boreal forest trees.

ABoreal VOC emissions impact

climate through ndil |
aerosol radiative forcing - especially

by acting as cloud condensation nuclel Two counteracting
and increasing cloud albedo. biogeophysical processes:

AFirst estimates of boreal VOC effects Albedo warming
on climate indicate a cooling effect effect: ~+2.3 Wm-2
equal to or greater than warming _

impacts due to forest albedo. (Spracklen VOC cooling effect:

et al. 2008. Phil. Trans. R. Soc. A. 366: 4613-26). -1.8-6.7 Wm=



Are old-growth forests carbon sinks?
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The conventional answer 1S
evidence suggests that many old-growth

forests are in fact moderate carbon sinks.
Why it this the case:

Aln some systems there is a natural pattern
of slow successional dynamics and/or soill
accumulation and carbon aggradation.

AiCarbon fertilizatjono drive
concentrations.

AOther anthropogenic factors that act to
Increase tree growth (such as N deposition
and increasing temperatures).



