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Arrhenius 1896

 “On the Influence of Carbonic Acid in the Air upon 

the Temperature of the Ground”

 Svante Arrhenius (1859-1927), Stockholm University

 Philosophical Magazine 41, 237 (1896)

 Increased CO2 in the air will increase ground temperatures.

 Stronger influence near the poles than near the equator.

 Stronger impact in the northern hemisphere.

 Diminished difference in temperature between day and night.



2016 hottest year on record … again

Source: http://www.ecowatch.com/2016-hottest-year-on-record-2176895643.html
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Predicted change in temperature
Low (RCP2.6) and high (RCP8.5) scenarios
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Source: IPCC AR5 Summary for Policy Makers, Figure SPM7
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• Ambitious temperature target well 

below 2o C.

• The submissions on intended Nationally-

Determined Contributions (NDCs) from 

over 100 countries recognise the 

importance of the land sector in achieving 

GHG emission reduction targets. 

Paris Agreement
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IPCC emissions scenarios
Representative Concentration Pathways

CO2 Concentrations CO2 Emissions    

Source: Zwiers, Van Vuuren et al. 2011, Climatic Change

To stay below the 2o C climate threshold NEGATIVE net emissions are

required in the latter part of this century. Forests can contribute to removing 

carbon from the atmosphere cost effectively and with multiple co-benefits.



We’re looking for new, ground-breaking, 

transformational approaches to converting 

CO2 emissions into valuable products. 

Source: http://carbon.xprize.org/news/introducing-20m-nrg-cosia-carbon-xprize

Tuesday Sept 29, 2015
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http://carbon.xprize.org/news/introducing-20m-nrg-cosia-carbon-xprize


We’re looking for  … approaches to converting CO2

emissions into valuable products. 
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Carbon Budget Model of the 

Canadian Forest Sector (CBM-CFS3)
 An operational-scale model of forest C dynamics.

 Development started in 1989

 Allows forest managers to assess carbon implications of 

forest management: increase sinks, reduce sources

 Freely available at carbon.cfs.nrcan.gc.ca



~1500 Individuals in 70 countries have 

obtained the model …

Argentina

Bangladesh

Republic 

of Congo

Taiwan

Georgia

Croatia



… and we are actively cooperating 

with many countries

Kenya

United States



Canada uses CBM-CFS3 to report forest emissions

and their drivers 

Insects (Mha, right scale)

Fire (Mha, right scale)

Harvest (Mha, right scale)

Emissions (Mt CO2e, left scale) Source: Updated after Stinson et al. 2011, NRCan 2016

Source

Sink

Forest Sink

Sink

Source

Forest + HWP
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Best mitigation strategy varies by region: a regionally-differntiated portfolio 

maximizes mitigation at the national scale.

National-scale mitigation scenarios for Canada

Portfolio Mix: 1180 MtCO2e

34% foreign (hwp and disp.)

Better 

Utilization+ LLP

Bioenergy 

feedstock

Longer-lived 

Products (LLP)

Harvest Less + LLP

Source: Smyth et al. 2014
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Mitigation benefits by displacing emissions from concrete 

and steel through the use of wood products
6 story Wood Innovation Design Centre

Prince George, BC
18-story wood building

UBC, Vancouver
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 Impacts of environmental changes on forests will be both 

positive and negative: growth, mortality, disturbances.

 Understanding where, when and how these impacts will 

occur is necessary to design effective climate change 

mitigation and adaptation strategies.

 Our team has compiled a large database of permanent 

sample plots in North America to research changes in 

tree growth and mortality over the past 50 years.

 Results used to improve predictive models.

Climate change impacts affect mitigation options
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 The 2oC goal cannot be reached without the global forest 

sector contributing to net negative emissions.

 Our team’s research therefore focuses on:

 how forest sector can mitigate climate change, and

 how forests will respond to the changing environment.

 We develop tools and science to design effective climate 

change mitigation and adaptation strategies.

Conclusions
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Thank-you

Werner Kurz 

werner.kurz@canada.ca

Publications at:

http://cfs.nrcan.gc.ca/publications/search?query=Kurz

mailto:werner.kurz@canada.ca
http://cfs.nrcan.gc.ca/publications/search?query=Kurz
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Sweden (Pilli et al. pers. comm.)

Canada
High Rh losses (incl. disturbances)

Older forests 

Fate of NPP Based on CBM-CFS3 model analyses

(Mg ha-1 yr-1)



Climate change impacts will alter distribution 

and amount of ecosystem types

Source: Wang et al. 2012



Forest Response to Environmental Change
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Source: Hember et al. 2016 Gobal Change Biology

 Based on 8.1 million observations of change in vital status of 

individual trees across North America.

 Across North America, changes in the water balance caused 

mortality to increase from 1.1% yr-1 in 1951 to 2.0% yr-1 in 2014 (net 

change of 0.9±0.3% yr-1)



Forest Response to Environmental Change
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Source: Girardin et al. 2016, PNAS

 Based on tree ring data from Canada’s National Forest Inventory

 No consistent boreal-wide growth response over the past 60 years 

across Canada. 

 Growth enhancement in some southwestern and southeastern 

forests 

 Growth depression in some regions such as the northwestern and 

maritime areas.



CBM-CFS3 Stats

 551 trained at 3-day workshops

 71 trained at mini-workshops

 188 non-Canadians trained

 24 training workshops held in Canada (19), Mexico (2), 

China, Russia, and Poland


