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Enhancing Canada’s Climate Change
Ambitions with Natural Climate
Solutions

By Risa B. Smith, Ph.D.

Peatlands Hudson Bay. Photo: Andre Erlich/istock



FINDINGS & 
RECOMMEND-

ATIONS

CARBON 
OFFSETS & 

DISCUSSION

NATURAL 
CLIMATE 

SOLUTIONS:
CONTEXT

Photos left to right: V. Krivosheev,   Timothy Epp,  David Denning, Vlad Silver

Webinar Outline

KEY PRINCIPLES



3

1.00C

2018

PARIS CLIMATE AGREEMENT

Limit global 
warming to “well 
below 20C” 
above 
preindustrial 
levels and to 
“pursue efforts to 
limit it to 1.50 C” 
by end of the 
century
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Plants: 550 Gt CO2

Soil: 2300 Gt CO2

Surface: 1000 
Gt CO2

Deep ocean: 
37,000 Gt CO2

875 Gt CO2

(White) =stored carbon

Adapted from NASA 2018, Global Carbon Budget 2019 and UNEP Emissions Gap Report 2020

52.4 Gt CO2 e
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Targeted 
protection

Source: Adapted from Climate Action Network Canada
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IPBES-IPCC CO-SPONSORED WORKSHOP

BIODIVERSITY AND 
CLIMATE CHANGE
WORKSHOP REPORT
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NDC includes specific reference to 
protected areas or equivalent term

Countries with References to Protected Areas 
In Nationally Determined Contributions to the Paris Agreement

NDC does not reference protected 
areas or equivalent

Source: Hehmeyer, A et al 2019
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Boreal Forest 
(Lily Marcheterre/istock)

Natural Peatland
(Pi-Lens/Shutterstock)

Eelgrass Vancouver Island
(D. Denning)

Coastal Temp Rainforest
(Timothy Epp/Shutterstock)

Grassland Kamloops
(Miroslav_1/istock)

Prairie Grassland
(Nafinney/istock)

Saltmarsh Bay of Fundy
(Lisa Szabo-Jones/Alternatives Magazine)
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Data from Soto-Navarro et al. 2020
Map by WWF-Canada

Carbon Storage in 
Canada’s Ecosystems
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Source: Soto-Navarro et al. 2020

Carbon-Dense/High Biodiversity Areas
(Proactive Biodiversity is irreplaceable, intact, with good habitat 
condition and natural assemblages of species)

q Globally, ~ 12% 
of the hot spots 
for Proactive 
Biodiversity and 
Carbon Density 
are currently 
protected
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understanding of the status, trends and priority regions
for carbon storage and sequestration and biodiversity conserva-
tion is needed to inform such an integrated response, including
the setting of post-2020 agendas under the CBD and UNFCCC.
Without such information, countries and the international com-
munity cannot specify clear area-based conservation and
restoration objectives that would allow them to meet the politi-
cally agreed targets to halt climate change and biodiversity loss.

We have used the most reliable and recent global
datasets on carbon storage and biodiversity in terrestrial

ecosystems to illustrate the potential of 1 km resolution
maps to help decision-makers and local managers in identi-
fying areas where conservation action can make substantial
contributions to both climate stabilization and biodiversity
conservation goals. Our results may help in setting priori-
ties for land-use planning and in further analyses on
degradation and restoration potential at international to
national scales, aiming to achieve dual goals of climate
stabilization under UNFCCC and biodiversity conservation
under CBD.
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Figure 3. Global distribution of the spatial congruence between carbon density (carbon in biomass and soil organic carbon to 1 m depth) and (a) BIp and
(b) BIr per 1 km grid cell. Areas with high biodiversity and carbon are represented in dark brown. (c) Map reporting 20% hotspots for both BIp carbon and
BIr carbon and their overlap at the global level. Colour scales are based on quantile intervals (in 20% increments) with each class containing an equal
number of values.

royalsocietypublishing.org/journal/rstb
Phil.Trans.R.Soc.B

375:20190128
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understanding of the status, trends and priority regions
for carbon storage and sequestration and biodiversity conserva-
tion is needed to inform such an integrated response, including
the setting of post-2020 agendas under the CBD and UNFCCC.
Without such information, countries and the international com-
munity cannot specify clear area-based conservation and
restoration objectives that would allow them to meet the politi-
cally agreed targets to halt climate change and biodiversity loss.

We have used the most reliable and recent global
datasets on carbon storage and biodiversity in terrestrial

ecosystems to illustrate the potential of 1 km resolution
maps to help decision-makers and local managers in identi-
fying areas where conservation action can make substantial
contributions to both climate stabilization and biodiversity
conservation goals. Our results may help in setting priori-
ties for land-use planning and in further analyses on
degradation and restoration potential at international to
national scales, aiming to achieve dual goals of climate
stabilization under UNFCCC and biodiversity conservation
under CBD.
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Figure 3. Global distribution of the spatial congruence between carbon density (carbon in biomass and soil organic carbon to 1 m depth) and (a) BIp and
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BIr carbon and their overlap at the global level. Colour scales are based on quantile intervals (in 20% increments) with each class containing an equal
number of values.
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Carbon-Dense/High Biodiversity Areas
(Reactive Biodiversity - irreplaceable and threatened biodiversity)

q Globally ~ 21% of 
the hot spots for 
Reactive 
Biodiversity and 
Carbon Density are 
formally protected
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Reprinted from Harris et al 2021

Net Forest GHG flux

q About 27% of the global net forest GHG sink occurred within 
protected areas from 2001-2019

MtCO2eyr -1

Net forest 
GHG flux

0.17 (source)

0 

-0.09 (sink)
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q Natural Climate Solutions do not replace the imperative to 
reduce emissions from fossil fuels

14

PRINCIPLE 1

Photos: FatCamera/istock and Bruce Raynor/shutterstock
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q Natural Climate Solu6ons must provide benefits for both 
biodiversity and climate change

15

PRINCIPLE 2

Not a NCS - Building houses out of wood to 
store the carbon in a structure

Not a NCS - Wood pellets for export
Photo: Flickr
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q Natural Climate Solu6ons should be permanent – they 
must store and sequester carbon over the long term.  

PRINCIPLE 3

BC Interior Rainforest/ Conservation North Douglas fir plantation BC/ R. Smith
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q Addressing rights and 6tle of Indigenous Peoples goes 
hand-in-hand with NCS

17

PRINCIPLE 4

Source: Artelle et al. 2019

Intact forest layer

Indigenous communities Indigenous Guardians pilot program

Intact ecosystems
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q Natural Climate Solu6ons require equal aCen6on to both 
‘catch’ and ‘store’

q ‘Catch’ refers to protec6ng and increasing the ability of 
ecosystems to sequester carbon from the atmosphere.  It 
is important to note that 100 to 1000 billion tonnes of CO2
will have to be removed from the atmosphere by the year 
2100 to limit temperature increases to 1.5 deg C.

q ’Store’ refers to protec6ng the carbon that is stored in 
ecosystems for long periods (hundreds and some6mes 
thousands of years).  This is some6mes referred to as 
‘avoided emissions’. 

18

PRINCIPLE 5
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RECOMMENDATION 1

TARGETED PROTECTION
Protecting threatened, intact, carbon-
dense/high-biodiversity ecosystems: the most 
effective Natural Climate Solution to 2030

Photo: Timothy Epp/Shutterstock.com



Targeted Protection

q Protec'ng carbon-dense ecosystems slated for some form of industrial 
development (i.e. old growth forests, saltmarshes, eelgrass, peatlands, 
grasslands)

q Would reduce annual emissions by 10 Mt CO2 by maintaining carbon 
sinks, increasing to 175 Mt CO2 per year by 2030 – increases Canada’s 
ambi'on by about 40%

q Would avoid emissions of 586 Mt CO2 e immediately and 1.8 – 11 
billion tonnes (Gt) by 2030 – increases ambi'on by 100% immediately 
and 350% by 2030 

q Would increase Canada’s terrestrial protected areas by 1.3 million km2 

and marine protected areas by 2400 km2
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Ancient Forests and Carbon
(BC example)

Photo: Risa Smith

q Ancient forests are globally irreplaceable 
with unique qualities that make significant 
contributions to biodiversity conservation, 
climate change mitigation and adaptation.

q Ancient forests store vast amounts of 
carbon. In British Columbia the remaining 
4,000 km2 of unprotected, high productivity 
ancient forests store about 200 to 470 million 
tonnes of carbon. 

q These ancient forests also continue to 
sequester a minimum of 3 million tonnes of 
CO2 per year from the atmosphere for 
hundreds of years.

q It takes 100 years to several hundreds of 
years to recover the carbon stocks lost from 
logging because converting a natural forest 
to a plantation results in the loss of 42 to 
70% of the stored carbon.  

Timothy Epp/Shutterstock

Inland Rainforest BC/Northern Conservation
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Targeted Protection: 
Ancient Forests

Old forest by BEC variant

Within BEC zones, in general, dry and moist BEC variants 
have less old forest remaining than wet and very wet eco-
systems (Figure 6 shows examples for 5 zones). Patterns 
vary across zones due to differing natural disturbance 
regimes and harvesting history. In the high elevation 
ESSF, all moisture classes have similar amounts of low 
productivity old forest (70 – 85%); these stands are not 
targeted for harvest and experience low natural distur-
bance. Conversely, wetter CWH variants have more old 
low productivity stands than drier variants, likely partly 
due to lower rates of natural disturbance in the wetter 
variants, and partly to higher harvest history. The amount 
of high productivity old forest varies by moisture class in 
some zones (e.g., ICH and ESSF have higher amounts in 
wet and very wet variants); other zones have uniformly 
low levels of high productivity old forest (e.g., CWH and 
SBS), likely reflecting harvest history.

The amount of old forest on low productivity sites 
is closer to the amount expected based on historical 
disturbance. Low productivity ecosystems have more old 
forest than expected in several zones. This pattern is due 
in part to fire suppression (particularly in the SBS) and in 
part to potential overestimation of disturbance regimes 
(particularly in the ESSF).8 

Site index determined from old growth stands may not 
accurately represent the full productivity of a site into the 
future — and in fact the province bumps up the estimated 
productivity of a stand once it is harvested (this leads to 
an increased estimation of volume that can be harvested 
today; an assumption that may or may not be fulfilled in 
the future). However — although specific stand level Site 
Index may not be accurate, we have no reason to believe 
that the trends shown through this analysis are incorrect 
at a strategic level. Overall, old productive forest, partic-
ularly in dry and moist variants, is very very rare and is far 
below the level expected naturally almost everywhere in 
the province.

8 In many places, inventoried areas of old forest before harvest exceed estimates based on disturbance regimes, even in areas with 
low wildfire frequency.

Risk to old forest biodiversity

The series of maps on page 29 show the distribution of 
risk geographically for ecosystems in different productivity 
classes, and coloured up for each LU/ BEC combination. 
Risk is shown in 5 classes (high to low) comparing the 
amount of old forest in each BEC and productivity type 
today with that expected naturally. If there is 70% of the 
natural amount of old forest, risk is low (green), and if 
< 30% of the natural amount of old, risk is high (red), with 
three intermediate classes outlined below. Each map shows 
a different subset of the forested landbase — in the top le" 
all forest > 5 SI is shown. There is a range of risk levels:

 • Risk to old forest biodiversity within forests suffi-
ciently productive to grow commercial trees (site 
index > 10m) is high in much of the southern interior, 
the central plateau, and Vancouver Island (Figure 
7). These forests have been disturbed by cumulative 
effects of wildfire, insect disturbance and forest 
harvest. 

 • Low productivity ecosystems have sufficient old 
forest to pose low risk to biodiversity in most of the 
north of the province, much of the west including 
the Great Bear Rainforest, the west coast of Haida 
Gwaii, Clayoquot Sound, and in high elevation 
forests along mountain ranges (Figure 7). 

 • Higher productivity forests have been reduced 
sufficiently far from natural amounts that risk to 
biodiversity is high for most ecosystems and across 
most of the province. 

 • Even in areas with considerable low productivity 
forest (e.g., coastal mountains), the high productiv-
ity forests of the valleys have been harvested. 

 • Analyses exclude private land, much of which has 
been converted from forest to other uses (e.g., 
Lower Mainland and Peace Valley) or almost com-
pletely harvested (e.g., east of Vancouver Island).

Figure 7. Risk to forest biodiversity calculated as the amount of each biogeoclimatic variant within a landscape unit that is  

old as a proportion of the amount expected based on historic disturbance regime. Risk classes: > 70% of historic = Low;  

58 – 70% = L – M; 44 – 57% = Med; 31 – 43% = M – H; < 30% = High. Landscape units with no forests above a productivity level are 

coloured dark grey. Note that the maps show a decreasing amount of forest — the top le! includes all forest > 5 SI, whereas the 

bottom right includes only risk in LU’s where there is forest with SI > 20. 
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SI > 10
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of high productivity old forest varies by moisture class in 
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low levels of high productivity old forest (e.g., CWH and 
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disturbance. Low productivity ecosystems have more old 
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Risk to old-growth forests on productive 
sites.  Source: Price, Holt, Daust 2020.  
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RECOMMENDATION 2

PROFORESTATION WITH 
PROTECTION
Grow 30% of Canada’s forests over 60 years old to 
their ecological potential, recreating a more 
resilient forest and replacing some of the old 
forests that have been lost.  To make these gains 
permanent these forests must be protected.

Photo: Risa Smith



Proforestation with Protection
q Increases carbon sink by 1.5 Mt 

CO2 per year; by 2050 this 
increases to 470 Mt CO2 per year.

q Avoids emissions of 126 Mt CO2 e 
per year by maintaining carbon 
stores; beyond 2050 this would 
avoid emissions of 17.7 to 99 Gt 
CO2 e

q Increases protected areas by 1.4 
million km2



25

Protected Areas

1100

1150

1200

1250

1300

1350

1400

1450

Current Terrestrial Targeted Protection Proforestation

Terrestrial Protected Areas in Canada
(X 1000 km2)

NCS



26

Lengthen the harvest rota-on in managed 
forests by le5ng forests grow un-l they reach 
their full carbon sequestra-on poten-al

RECOMMENDATION 3

LENGTHENED HARVEST 
ROTATION

Photo: River Jordan for NRDC



Lengthened Harvest Rotation

q If implemented on 25% of the 
harvested land base would 
reduce emissions by at least 1.2 
Mt CO2/year for every year of 
delayed harvest

q No long term benefits as the 
forest would eventually be 
harvested

Photo:  Onfokus/istock: River Jordan for NRDC
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RECOMMENDATION 4

RESTORATION EXAMPLES
Plant 2 billion trees and quantify the 
GHG emissions benefits of ongoing 
saltmarsh and eelgrass restoration: 2 of 
many possible long-term commitments 
to restore lost and degraded ecosystems.  

Photo: Nick Hawkins/naturepl.com



Restoration – 2 billion trees

q 2 billion addi-onal trees would result in emissions 
reduc-on of 4-8 Mt CO2 per year but would be 
delayed un-l post 2050

q Long term storage would be difficult to quan-fy

Photos: Madison Cappe

NCS



Restoration – Saltmarshes and 
Eelgrass

q Restora-on of 20% of the saltmarshes in the Bay of 
Fundy, by one es-mate, would sequester an addi-onal 
3.55 Mt CO2 per year

Photo: Nick Hawkins/naturepl.com
Tantramar Marsh, Bay of Fundy. Photos: Lisa Szabo-Jones
Alternatives journal. 
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EELGRASS BEDS IN THE SALISH SEA
1932-2016

Source: Nahirnick 2018. 

41% Area Covered 76% Fragmentation 

NCS
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RECOMMENDATION 5

FINANCIAL RESOURCES
Commit the necessary financial 
investments to ensure that NCS have a 
significant impact on both reducing GHG 
emissions and reversing biodiversity loss. 

Photo: bgsmith/istock



FUND APPROPRIATELY

q Potential for GHG emissions from Protection Recommendation 
alone is almost 175 Mt CO2 sequestered per year by 2030

q Canada’s first investment of $3.9 billion over 10 years for NCS is 
an important first step, but not near enough

q By contrast Canada committed $3 billion to Carbon Capture and 
Storage by 2011 and much more since (although difficult to 
assess how much more) with an anticipated benefit 6.4 Mt CO2
per year

q Globally in next 10—15 years NCS can provide 1/3 of emission 
reductions needed, but they receive less than 3% of the climate 
financing

NCS



Source:  Logging Scars/Wildlands League.  Photos: T. Hesslink

Canadian Forest Inventory 
claims 34,257 ha of 
deforestation in 2018. 

Doesn’t include deforestation 
from logging scars and 
seismic lines.

Deforestation from logging 
scars in Ontario shows 
21,700 ha per year, not 
counted. 

By 2030 logging scars 
equivalent to 41 Mt CO2 in 
foregone carbon removals –
more than a year of 
emissions from all passenger 
vehicles in Canada.

Accounting for Deforestation



Photo Credits:  top: Whole trees entering pellet plant in Prince George/Conservation North; Interior Temperate 
Rainforest/Conservation North; right. New Road through Interior Temperate Rainforest/Taylor Roads, The Narwhal

Wood pellets is a burgeoning industry in 
BC, Canada and the world.

Strange logic results in claims that 
burning wood pellets results in zero-
emissions 

Biomass Burning – Green Energy or 
Greenwashing?
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International (Article 6 of the Paris Agreement)
- ITMOs (Internationally Transferred Mitigation Outcomes) 

National Regulatory Market
- Federal Greenhouse Gas Offset Credit System Regulations
- To encourage reductions in GHG emissions in industrial sectors that are 

not regulated by carbon pricing and to encourage going beyond 
requirements

- Priority project types:  Advanced refrigeration systems, landfill methane 
management, improved forest management, enhanced soil organic 
carbon 

Voluntary Offset Market
- To encourage the voluntary reduction in GHG emissions for individuals, 

governments, companies that either go beyond regulations or are not 
required to reduce emissions

Carbon Offsets
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Great Bear Rainforest, Canada

- Largest intact coastal temperate rainforest in the world
- Forest previously approved for commercial logging now protected
- Also one of the largest carbon offset projects in existence
- 3.7 million tonnes of carbon offsets sold since 2019
- $43 million for FN communities
- Generates 1 million tonnes of CO2 equivalent credits per yearPhoto: Risa Smith
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Darkwoods Conservation Area, Canada
⁻ At 63,000 hectares it’s the single largest private 

land conservation project in Canada
⁻ Purchased by a combination of private and 

government grants and carbon offsets
⁻ 700,000 tonnes of carbon credits sold; 

guaranteed for 100 years
⁻ Certified by the Verified Carbon Standard 

(VCS), and the Climate, Community & 
Biodiversity Standard (CCB)

Photo: NCC
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Natural Climate Solutions can be used to enhance Canada’s climate 
change ambitions
• But must adhere to a set of principles, including benefits for biodiversity 

and climate change
• Most promising is protection of carbon-dense/high-biodiversity areas
• Also promising is proforestation and restoration of coastal ecosystems

Canada needs to improve its accounting practices for carbon, such 
as accounting for:
• All carbon in all ecosystems (grasslands, peatlands, coastal ecosystems)
• Natural disturbances, which are projected to increase with climate change
• Carbon potential of old-growth forests on productive lands, including all 

below-ground stores
• All types of deforestation

Offsets are controversial
• Potential to fund important conservation initiatives
• Potential to defer reductions in GHG emissions and stifle innovation

Take-Home Messages
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Thank You

Dr. Risa Smith
Risa.smith.wcpa.iucn@gmail.com

Photo: Andre Erlich/istock
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