The Future of our Boreal Forests

Mike Flannigan and Tim Lynham

Canadian Forest Service

PR

OCCIAR Workshop Sudbury Oct. 27, 2010



Outline

A Recent climate- Climate change

A Impacts of climate change on
forestsT primarily disturbances

A Options
A Summary

¢ v"-' '-’, A 4 l ] * .
< :

e

) b i ':‘:...-
T . - % N
4; s * R e % 1 E: < T
s | IR [

"

OCCIAR Workshop Sudbury Oct. 27, 2010



Proxy data also indicate that the recent warming Is
likely unprecedented in at least the past millennium

10 T T T | T T T | T T T | T T T | T T T
— Mann et al, 1999, reconstruction (annual mean, full hemisphere) -
— Mann et al, 1999, reconstruction (annual mean, 30N-70N latitude band)
- JOnes et al, 1998, reconstruction (summer, extratropical emphasis)
Briffa, 2000, reconstruction (tree-ring density only, summer, extratropical) 7]
| —— |nstrumental data (annual mean, full hemisphere) -

Northern Hemisphere Anomaly (°C)
Relative to 1961-1990

B Source: IPCC(2001) u
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Global surface temperatures are rising
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Percent change in precipitation 19598
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However, summers in some parts of
North America have become much drier

Summer Palmer Drought Severity trends for 1925-95
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Are recent weather extremes due to
natural variability or to climate change?

A Analyses suggest increases have occurred in many
types of weather extremes in some areas, but not all

A Individual extreme events occur rarely and hence are
di fficult to | ink directly t

A However, many of the events are broadly consistent
with climate change projections

A Hence these events are good examples of what may
happen more often in the future
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AIli mate change is a shif#t
given reference time period

At is caused by:

Natural factors

-Solar variability
-Volcanic dust levels
-Internal variability
-Geological change

Human factors

- Greenhouse gases
- Aerosols
-Ozone depletion
-Land use change



The Greenhouse Effect
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CO2 concentrations are now unprecedented in at
least the past 400,000 years

380

360

340

300

b ‘l:

“‘83 dﬁ"

320 [m il

Highest concentration in last 400,000 years

i

) 1300 1400 1500 1600 1700 1800 1900 2000

! B\ ‘ ”“{
e A




/ : A

Atmospheric CO,

September 1958 - September 2010
September CO, | Year OverYear | Mauna Loa Observatory
Data: Scripps 1958-1974 | NOAA-ESRL since 1974

sep 2010 386.80 e . |
sep 2000 384.77 e
Sep 2008 383.0?

data released: COct. 7, 20010 :
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Climate Change & GCMs

°C per decade

A General Circulation Models
o 03 (GCMs) are complex modeis
01-00 not perfect but they are the best
2403 tools we have
(AR A Greatest increases in temperature
D will be at high latitudes, over land
Observations aboviesummer temperature and winter/spring

A Projected increases in extreme
weathen droughts, ice storms,
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Climate change and Forests

A Carbon dioxide increases
Increased growth?

A Increased temperatures
Increased growth? More
flexibility in growing stock?

A Variable weatheri winter thaws,
late spring frosts, early autumn
frosts, extreme cold outbreaks,

A More drought - likely

A Changes in disturbances fire,
Insects, disease, wind, ice storms

A Impacts on wildlife
A Winter roads - permafrost
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Qui ck facts on C

A40% of Canadads surface ar ea

A 400M hectares

A 273 700j0bs

A 1.9% of the GDP

A + noneconomic values
Management under shared
jurisdiction: L
77% PIT; 16% GoC; 7% private &=

Forests are climate sensitive
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CC impacts are already evident
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http://www.pfc.forestry.ca/entomology/mpb/management/silviculture/images/valley_lrg.jpg

Disturbances in Canada annually:

418 million ha of total forest (60% is productive timber)

Disturbances-Catalyst for change

Harvesting: 1 million ha

Fire: 1 to 8 million ha

Insects: 10 to 25 million ha
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Million hectares burned

Canada
Annual Area Burned
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Year
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Canadian Fire Statistics

A Incomplete prior to 1970

A Currently - average of 9000
fires a year burn 2.3 million ha

A Area burned is highly episodic
I 0.4 to 7.6 million ha

A Lightning fires
I 35% of total fires
I represent 85% of area burned

A Fire size

I 3% of fires are >200 ha
I represent 97% of area burned
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Dals Sources
- Fareel Firez - Fire perimeler dala has been provided By the various Canadian sgencies,
ingluding prevwinoes, ferrilories, Farkse Canada and the Canada Cenfre for Remote Sensing
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B == Forest Firesi 4 Key Factors

A Fuel - loading, moisture, structure etc.
A Ignition - human and lightning

A Weather - temperature, precipitation
atmospheric moisture and wind; upper
atmospheric conditions (blocking ridges)

A Humans- land use, fragmentation, fire
management etc.
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Fire Issues

A An average of $700 million
spent by fire management
agencies in Canada a year on
direct fire fighting costs

A Health and safety of
Canadiansi evacuations-
smoke

A Property and timber losses
due to fire

A Balancing the positive and
negative aspects of fire ( the
Smokey Bear Syndrome)

A Kyoto or post-Kyoto
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Fire Ecology

A Boreal forests survive and
even thrive in semiegular
high intensity fires (stand
renewal)

A Removes competition
A Prepares seedbed

A Survival strategiesCone
serotiny, vegetative
reproduction and bark
thickness

A Role of fire suppression
i . B m@key sypdrome
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