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Goal 13: Take urgent action to combat 

climate change and its impacts
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 Focus of the presentation is on the role of forests ... 
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 Average global temperature increase could reach 

1.5°C by 2030. 

 Limiting global warming to 1.5°C requires rapid and 

far-reaching transformations in energy systems, 

land, industry buildings, transport and cities.

 To limit global warming to 1.5°C, global CO2 emissions 

would have to decrease by approximately 45 percent 

from 2010 levels by 2030, and reach net zero by 

approximately 2050. 
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 Limiting warming to 1.5 oC (with 66% probability) means that no more 

than an additional 420 to 570 Gt CO2 can be added to the atmosphere

 Current annual emissions are 42 ± 3 GtCO2 per year.

 Potential additional carbon release from future permafrost thawing and 

methane release from wetlands could add up to 100 GtCO2 over the 

course of this century and more thereafter

 … and other forest feedbacks are not or poorly represented in models.
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 Goal: limit temperature rise to well below 2⁰C

 All countries must establish targets to limit emissions 

by 2030 

 Countries required to further reduce emissions after 

2030

 Most countries plan to include forests in their efforts

 Aim to achieve net-zero global emissions in the 

second half of the century

2015 Paris Agreement
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30%
11.0 GtCO2/yr

Fate of anthropogenic CO2 emissions (2007–2016)

Source: CDIAC; NOAA-ESRL; Houghton and Nassikas 2017; Hansis et al 2015; Le Quéré et al 2017; Global Carbon Budget 2017

24%
8.8 GtCO2/yr

34.4 GtCO2/yr

88%

12%
4.8 GtCO2/yr

17.2 GtCO2/yr

46%

Sources  =  Sinks

Deforestation, land-use change 

Fossil fuel burning, cement

Can sink be 
sustained or 

enhanced?

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://dx.doi.org/10.1002/2016GB005546
http://dx.doi.org/10.1002/2014GB004997
https://doi.org/10.5194/essd-2017-123
http://www.globalcarbonproject.org/carbonbudget/
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IPCC emissions scenarios

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 later in this century. 

Forests can remove carbon from the atmosphere cost effectively and with multiple co-benefits 
but climate change can also force large releases of carbon and other GHG.

<2 oC



Sustainable forest management contributes to climate change mitigation by:

 removing CO2 from the atmosphere,

 storing carbon in biomass, dead organic matter and soil,

 storing carbon in harvested wood products, and

 providing timber, fibre and energy.

But these processes are reversible – climate change impacts can cause forest 

carbon sinks to become sources … fires, insects, windthrow, drought, flooding, etc.

Sustainable Forest Management
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2000-2009: Observed above average temperature increases in boreal

Source: NASA GISS, 2010

Above average increase in northern regions



With just 1 degree of warming, climate change impacts are 

already felt around the world. 
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… and many release GHG or 

change energy balance (albedo).
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Forest Management

affects a small proportion 

of the forest every year.

Climate Change

affects all

of the forest every year.
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GHG Balance of forests

Net GHG balance is the small difference of large emissions 

(decomposition and fires) and large removals (growth).

All major processes sensitive to environmental changes 

(growth, mortality, decomposition, disturbances, permafrost)

Future net balance remains challenging to predict: it will vary 

regionally and over time.

Asymmetry of risk – “slow in and fast out” (fires). 

Long growth cycles to maturity can be interrupted by 

disturbances (fires, insects, windthrow, drought, flooding).



Large increases in land-based carbon sinks required.

Afforestation, reforestation, restoration … several 100 Mha to >2 Billion ha

Intensification of forest management, conservation

Increased use of long-lived wood products

Increased use of bioenergy and biomass-based liquid transportation fuels

Bioenergy with Carbon Capture and Storage (BECCS)

The bioeconomy has many potential uses for wood biomass.

The future demand could far exceed the sustainable supply.

Land-based Negative Emissions Technologies 

will affect global forest sector
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Climate change will alter distribution and area of 

ecosystems – including transition from forest to non-forest

Source: Wang et al. 2012
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Mitigation and adaptation responses if millions of hectares of forest are stressed or dying?
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Many fires are burning in areas with large amounts of dead 

trees from previous Mountain Pine Beetle outbreak

Source: BC Ministry FLNRORD 2018
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Area annually burned in British Columbia in 2017:1.2 Mha

Source: BC Ministry FLNRORD 2018

2018: 1.3 Mha



2017 and 2018 BC wildfire emissions estimated at ~2 - 3 

times the emissions from all other sectors in BC
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Mitigation Analysis for BC

Open Access at http://link.springer.com/article/10.1007/s11027-016-9735-7. 

Mitigation and Adaptation Strategies for Global Change: 2017

By 2050,18.2 MtCO2e/yr or 35% of BC’s emission reduction 

target can be contributed by the forest sector at less than 

$100/tonne of CO2e with additional socio-economic benefits.

Greater contributions are possible with more ambitious actions.
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http://link.springer.com/article/10.1007/s11027-016-9735-7
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Forest Management

affects a small proportion 

of the forest every year.

Climate Change

affects all

of the forest every year.



 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 for the forest sector.

Climate change impacts affect mitigation 

options and biomass supply
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We need to develop regionally-appropriate mitigation and 

adaptation strategies.

Diverging views about the best strategies, with very little 

consideration of climate change impacts.

What strategies are technically feasible, climate effective, 

cost effective, sustainable and socially acceptable?

Climate Change requires Mitigation and Adaptation



Engineering approaches to removing CO2 are expensive

 Current estimates range from $150 to $300/tonne CO2.

 1 tonne of CO2 approximately 1 m3 of wood 
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 The Paris Agreement’s goal of keeping global temperature increases 

well below 2oC cannot be reached without net negative emissions.

 The forest sector has both the opportunity and the responsibility to 

contribute to reductions in atmospheric GHG concentrations.

 Effective mitigation strategies involve sustainable forest management, 

and use of long-lived products for C storage and substitution.

 Residues from harvest, wood processing, construction and post-

consumer can also contribute bioenergy.

 Because forests can make important but limited contributions towards 

net negative emissions – we can only meet Paris goals with rapid and 

immediate reductions in fossil fuels use. 

 Failure to do so will increase the risks for further positive climate 

feedbacks from forests, requiring even greater future mitigation efforts.

Conclusions
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