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Climate change impacts are felt around the world.
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Increase in Atmospheric CO, Concentration

PARTS PER MILLION

400

380

360

340

320

2016: first year with all weekly CO, levels above 400 ppm

I ! I ! I ' I ! | ! |

Scripps Institution of Oceanography
NOAA Earth System Research Laboratory

CQ Concentration
March 8 2018

410 ppm
46% above preindus

! '
'

| Lo
f;

March 2018

1960 1970 1980 1990 2000 2010 2020
YEAR



GLOBAL CARBON Emissions from fossil fuel use and indUStry

PROJECT

Global emissions from fossil fuel and industry: 3$2GtCQin 2016, 62% over 1990
® Projection for 2017: 36.8 2 GtCQ, 2.0% higher than 2016

Data: CDIAC/GCP/BP/USGS
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Estimates for 2015 and 2016 are preliminary. Growth rate is adjusted for the leap year in 2016.
Source CDIACLe Quéré et al 201 Global Carbon Budget 2017



http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-2017-123
http://www.globalcarbonproject.org/carbonbudget/
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Source CDIACNOAAESRIHoughton and Nassikas 20Hansis et al 201%.e Quéré et al 201 Global Carbon Budgél7



http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://dx.doi.org/10.1002/2016GB005546
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Paris Agreement

A Ambitious temperature target well
below 2° C.

A The submissions on intended Nationally-
Determined Contributions (NDCs) from gD,
~148 countries recognise the importance I
of the land sector in achieving GHG |
emission reduction targets.
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IPCC emissions scenarios

Representative Concentration Pathways

To stay below the 2° 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.
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BECCS: Bioenergy with Carbon Capture & Storage

A Estimates of required cumulative CO, removal using BECCS
to achieve < 2°C increase vary by study.

A IPCC estimate ~600 Gt CO, cumulative removals by 2100

A Land required for bioenergy plantations: 500+ Mha

A Competing with other wood uses, food and other land values.
A Current operational BECCS capacity: ~ZERO.
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BECCS: Bioenergy with Carbon Capture & Storage

A Let the promise of unrealistically large future sinks from
BECSS and the land sector not become an excuse to not
reduce fossil fuel emissions.

A If the land sector fails to deliver these large sinks then the
temperature goals will be even less attainable.

A However, the land sector and in particular forests can
contribute to climate change mitigation strategies.
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Mitigation Strategies: Need for Systems Perspective
Minimise net impacts on climate system
Minimise net Emissions to the Atmosphere
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Source: IPCC 2007, AR4 WG I, Forestry
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Max. C uptake (NEP) and max. C stocks occur at different stand ages:
we cannot Amaxi mi seo both at

NPp = Net Primary Production

Uptake

\

NEP = Net Ecosystem Production

Stand age

Carbon Exchange

Release

5 ﬁ i e - R, = Heterotrophic Respiration

Net forest carbon balance is a small
Source: Kurz et al. 2013 difference between two large fluxes.
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Systems Perspective

Design of portfolios aimed at climate change mitigation
through GHG management in the forest sector should
account for changes in

A forest ecosystem carbon,
A harvested wood product carbon, and
A for changes in emission from substitution benefits

relative to a base case (business-as-usual).
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Increase sinks through forest Maximize carbon retention in Replace emissiorgtensive
management: fertilization, stand  long-lived products. products such as steel and
tending, tree selection, etc. Cascading wood use. concrete with wood products.
Rehabilitation after natural Reduce wood waste at every Replace fossil fuels with
disturbances (wild fire and insects). gigqge. bioenergy from wood waste,
Reducenarvest residue burning Divert wood products from where appropriate.

Harvest less / more depending on |andfills.

conditions.

Increase afforestation and avoid W e
deforestation.

have model eMd s om
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Mitigation analyses: analytical framework
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Carbon Budget Model CBM Substitution
CBM-CFS3 FHWP Estimation

CBM-CFS3andCBM-FHWP used for Canadaods
inventory reporting.
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National-scale Mitigation Analysis

Biogeosciences, 11, 3515-3529, 2014
www.biogeosciences.net/11/3515/2014/
doi:10.5194/bg-11-3515-2014

© Author(s) 2014. CC Attribution 3.0 License.
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Quantifying the biophysical climate change mitigation potential of
Canada’s forest sector

C. E. Smyth!, G. Stinson', E. Neilson!, T. C. Lempriére’, M. Hafer!, G. J. Rampley’, and W. A. Kurz!

http://www.biogeosciences.net/11/3515/2014/bg-11-3515-2014.pdf
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http://www.biogeosciences.net/11/3515/2014/bg-11-3515-2014.pdf

Maximize Forest Management and HWP mitigation

Cumulative emission reductions to 2050 (relative to baseline)
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Results
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Results

Scenarios: Harvest Less

Change in Emissions (cumulative to 2050) Increased emissions
from non-wood
} energy and
products,

but reduced
h - -
emissions from

Net Change wood products,
E(\),(,ePSt \ <— and enhanced forest
Product Substitution sinks.
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