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“ Canada’s—and the world’s—
__j_.future depends on how
effectively Canada’s vast carbon
‘stocks are preserved ' 99

SUMMARY

Canada can leverage nature as an important tool towards
reducing its greenhouse gas (GHG) emissions by increasing the
protection of key ecosystems, such as: northern peatland com-
plexes in the Hudson Bay Lowlands and the Mackenzie River
Basin; old-growth boreal and temperate forests; coastal blue
X carbon systems including remaining eelgrass meadows and salt
marshes on all three coasts, and ancient prairie grasslands. The
' greatest short-term benefit (by 2030) comes from protection of
carbon-dense ecosystems, to ensure that the carbon they are
storing is secure and that their ability to remove CO, from the
atmosphere is maintained. Restoration of damaged ecosystems
is also important, but its benefits occur over the long-term (i.e.
post 2050).

Implementation of nature-based climate solutions has to be
conducted in the context of recognition of rights and title of
Indigenous lands, respect for Indigenous knowledge, and assur-
ances that Indigenous People have a dominant role in land-use
decisions on their territories.

Canada’s carbon-dense ecosystems are generally poorly repre-
sented in the protected areas network. Although the proportion
of remaining coastal marine systems protected (i.e. eelgrass
and salt marshes), is high, so much has been lost that protecting
what remains must be a priority, followed by restoring and then
protecting what has been restored. The report provides evi-
dence for including Canada’s carbon-dense ecosystems in the
expansion of Canada’s protected areas network.
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PROTECTED AREAS AS A
NATURE-BASED CLIMATE
SOLUTION

Nature-based solutions are “solutions to societal challenges that
involve working with nature” to provide benefits for both human
well-being and biodiversity?. Nature-based climate solutions
(NBCS) are a subset of nature-based solutions that specifically
address climate change mitigation and adaptation and at the same
time provide multiple benefits for biodiversity and people. NBCS
include many actions such as protection, restoration and better
management of living resources. However, consensus is emerging
that effectively designed and managed protected areas offer the
highest total per hectare value as a NBCS3™.

Globally, in terrestrial ecosystems, NBCS can mitigate 10 to 12
billion tons of CO, equivalent per year (10 to 12 Gt CO_e/year)

by 2030 and 10 to 18 Gt CO_e/year by 2050, enough to reduce
peak warming by about 0.1°C to 0.3 °C*"2, The protection of pri-
mary terrestrial ecosystems (i.e. ecosystems with minimal human
interference) could provide approximately 40% of the NBCS poten-
tial”®®. Studies in Southeast Asia and the U.S.A. have shown that
landscapes inside terrestrial protected areas store more carbon
and sequester more CO, from the atmosphere than those outside
of protected areas, even though the protected areas were not cre-
ated specifically for climate change mitigation'™®. A similar global
analysis has not been done for marine protected areas (MPASs).
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Measuring Climate Change Mitigation

Climate change mitigation is most often measured as billions of
tonnes (Gt) of CO, equivalent in a global context or million tonnes (Mt)
in Canada. While CO, is a potent greenhouse gas (GHG), there are
other GHGs released through decomposition and combustion, such
as methane and nitric oxide, that are even more potent than COZ. To
standardize measurements, GHG emissions are converted into CO,
equivalents (CO_e).

Canada’s Commitment to Reduce Greenhouse
Gas Emissions (GHG)

In 2021, the most recent year for which there are statistics, Canada
emitted 670 million tons (Mt) of carbon dioxide equivalent (CO,e),
decreasing emissions by 62 Mt (8.4%) from 2005. Canada has promised
to reduce its emissions by 40-45% from 2005 levels (of 741 Mt CO_e)

by 2030, to between 408 and 444 Mt of COze. To achieve its promise,
Canada has to directly reduce emissions from the biggest sources — oil
and gas and transportation'™"”. However, protecting nature can also play
an important role in helping Canada meet its GHG emission reduction
commitments.

Photo: Pete Nuij
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PROTECTED AREAS,

NATURAL CLIMATE
SOLUTIONS AND INDIGENOUS
RECONCILIATION

Past practices of displacing Indigenous Peoples from their lands

in the name of wilderness protection are being replaced by a new
paradigm, that of Indigenous-led conservation, Indigenous-led nat-
ural climate solutions, and Indigenous Protected and Conserved
Areas (IPCAs). These new approaches recognize Indigenous
knowledge systems, legal traditions, cultural practices for man-
aging the land and waters, rights and title over Indigenous lands,
and the imperative for inclusive decision-making and continued
sustainable use™?'.

Incorporating Indigenous knowledge and world views into
protected area creation and management offers multiple ben-
efits, such as ensuring conservation of some of Canada’s most
important biodiversity and carbon hot spots, while providing a
framework for reconciliation.

A high percentage of the world’s remaining primary ecosystems
which are rich in biodiversity and carbon are found on the tradi-
tional territories of Indigenous Peoples in Canada??24, including
much of the boreal forests, temperate old-growth forests, and
northern peatlands. As Eli Enns, Tla-O-Qui-Aht First Nation, has so
aptly expressed in the report “We Rise Together”: “Whenever you
find intact ecological biodiversity, you find intact, thriving, cultural

holistic diversity“ (page 73)%°.
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PROTECTED AREAS
AND CLIMATE CHANGE
MITIGATION

Protected areas can mitigate climate change by maintaining the
ability of ecosystems to sequester CO,, from the atmosphere and
ensuring that stored carbon, which has accumulated over a long
period (i.e. often hundreds of years or longer) is not emitted back
into the atmosphere. In terrestrial ecosystems, IPCC" estimates
that protecting forests, grasslands, and other ecosystems from
conversion to other uses would reduce global emissions by V4 Gt
CO,e per year. Protecting 30% of non-crop lands with low human
population density and high connectivity could sequester 6.9 Gt
CO, e per year from the atmosphere, which is approximately 20%
of the carbon emissions reductions necessary to limit temperature
increases to 1.5 °C?¢. On the marine side, protecting 39% of the
oceans could reduce emissions by an average of 16.2 Gt CO.e
from 2018 to 2060, or approximately 2% of emission reductions
required to limit global warming to 2°C above industrial levels by
2050?. Protecting soil carbon would result in reductions of 5.5 Gt
CO elyear, with most of it coming from the protection of wetland
and grassland soils?,

While equivalent numbers are not readily available in Canada,
some Canadian estimates include:

» Protecting 900 km? per year of old-growth forests in
Canada from 2021-2030 would sequester 17.2 Mt CO e
by 2030, equal to 5 to 6% of emissions reductions that
Canada has committed to®

» Protecting the 12,700 km? of remaining native Prairie
grasslands® would sequester 2.42 Mt CO_e per year,
equal to 0.7 to 0.8% of emissions reductions that Canada
has committed to, and protect 2 to 3 Gt carbon that is
stored in these ancient grasslands, from release into the
atmosphere®,

» The Hudson Bay Lowlands, the second largest intact
peatland complex in the world, sequester 74.6 Mt of CO,
per year, equivalent to 11% of Canada’s total emissions in
2020, and prevent the release of the 30 Gt of carbon that
is stored®*.
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GHG Emission Reductions Explained

In order to keep global warming to no more than 1.5°C above pre-indus-
trial levels, GHG emissions must be reduced by 45% from 2010 levels in
2030 and reach net zero by 20502°. In 2010, global GHG emissions were
46 Gt CO,e*; in 2020 total global GHG emissions were 54Gt CO_e*.
The table below provides a summary of the GHG emission reductions
expected from different NBCS as a percentage of global reductions
required by 2030. Note that for marine protected areas the calcula-

tion is from 2018 to 2060. These estimates are not additive. There is
considerable overlap between the categories presented. For example,
“protecting soil carbon” is partially included in “protecting forests and
other ecosystems from conversion”.

Global emission reductions required by 2030 to meet 1.5°C target =
253 GtCO.e

Percent of required emission
reductions that can be met by NBCS

in 2030 (estimates are NOT additive)

Protecting forests and other ecosystems from

conversion 34.8%
Protecting 30% of non-croplands with low .
population density and high connectivity 24.0%
Protecting 39% of marine areas 2%
Protecting soil carbon 19.2%

The Canadian Council of Academies (2022)" estimated that
increasing the potential of Canada’s ecosystems to sequester
carbon would have only a modest impact on meeting emission
reduction commitments. However, they also concluded that
“Canada’s — and the world’s — future depends on how effectively
Canada’s vast carbon stocks are preserved”.
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In December 2022, the United Nations Convention on Biological
Diversity set a target to protect at least 30 % of land, inland

waters and marine areas by 2030%. Canada has adopted this
target. As of December 2022, Canada had protected 13.6% of

its terrestrial area and 14.66% of its marine and coastal areas®".
Expanding Canada’s terrestrial protected areas to 30% will require
an additional 2.95 million km? and could, according to one study,
sequester an additional 117 Gt CO, per year®.

The growing recognition of the significance of marine carbon
stores, including near-shore vegetation like salt marshes and eel-
grass, as well as deep sediments, suggests that marine protected
areas (MPASs) can also play a significant role in avoiding emissions
from stored carbon and ensuring the continued sequestration of
atmospheric CO, from marine ecosystems*>*%. One global study
suggests that marine systems could provide 2% of the total carbon
mitigation needed to meet the Paris Agreement by 2050%. In addi-
tion, an understanding of the role of marine organisms in carbon
cycling is emerging?.

Photo: Eoin Anderson
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PROTECTED AREAS AND CLIMATE
CHANGE ADAPTATION

Protected areas are also relevant for climate change adaptation.
Protected areas enhance the integrity and resilience of ecosys-
tems®, provide buffers from increasingly unpredictable weather
events, and create climate refugia for species to survive in hab-
itat pockets less impacted by human activities and particularly

climate change itself. For example, warming in protected boreal

forests is 20% lower than in surrounding unprotected boreal for- “iley L o :|I1
ests*. Managing natural disturbances in protected areas, such '%?_

as the incorporation of cultural burns as historically practiced . ulk

by Indigenous People, can improve the resilience of protected

areas*. Creating networks of protected areas, connected by E

ecological corridors, can facilitate the movement of species in

a changing climate*® and increase the resilience of ecosystems
across a landscape**°. Globally, on land, the percentage of con-
nected protected areas was 7.7% in 2018%°. A similar analysis

has not been done for Canada or for MPAs. However, Canada’s
commitment to establishing MPA networks in five priority marine
bioregions includes connectivity and planning for climate change.

PROTECTED AREAS AS A NATURE-BASED CLIMATE SOLUTION
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TPy L per square meter (kg C/m?). Protecting ecosystems with high carbon den-

sity is recognized as one of the most cost-effective options for reductions
in GHG emissions. How a focus on carbon density affects biodiversity
depends on there being a relationship between carbon density and
biodiversity. For some ecosystems, such as natural forests, vegetated
coastal ecosystems (i.e. saltmarshes, seagrasses and mangroves), and
along with boreal and northern peatlands, the relationship between
carbon-density and biodiversity is well-established®®'. When biodiversity
in these areas is degraded or destroyed, stored carbon is also lost>%%3,
Terrestrial carbon hotspots coincide with large intact migratory mammal
populations and the world’s remaining wilderness®. Marine carbon
hotspots are associated with areas of high productivity and significance
to marine species, including nursery habitats for many commercially,
culturally, and ecologically important marine species such as salmon, her-
ring, eels, and crabs.
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CARBON-DENSE HOTSPOTS
ARE POORLY REPRESENTED
IN CANADA’S PROTECTED
AREAS NETWORKS

% CARBON HOTSPOTS PROTECTED
Total Terrestrial Carbon Hotspots -
Eelgrass

Salt Marshes

Hudson Bay Lowlands _
Peatlands -
" ond upporting e 20m) N
Mackenzie River Basin -
Unfragmented Boreal Forests -
Ancient Prairie Grasslands -

0 5 10 15 20 25 30 35

Figure 1: Percent of Carbon Hotspots Protected in Canada. Sources: Total
terrestrial protected®®; Unfragmented boreal forests®®, BC intact rainforest
on productive lands that support 20m tall trees®, ancient prairie grass-
lands®, Hudson Bay Lowlands®°, Peatlands®, Mackenzie River Basin®'.
Marine hotspots: Eelgrass®? Salt Marshes®?. These ecosystems are not
mutually exclusive. Green bars represent terrestrial protected areas, blue
bars represent marine protected areas.

One global analysis attempted to overlay important areas for bio-
diversity with carbon-density (Figure 2)°'. Using what the authors
called a ‘proactive biodiversity index’, which identifies areas with
high species richness, range-size rarity, high local intactness and
high to average habitat health, some of Canada’s ecosystems
emerged as carbon-dense/high biodiversity hotspots.
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Figure 2: Convergence of Carbon-Density and Biodiversity. This map
shows the overlap between carbon-rich ecosystems and a biodiversity
index — the proactive biodiversity index — representing high species
richness, range-size rarity, high-local intactness, and high average habitat
health. The darker brown shows the greatest overlap. Yellow shows little
overlap; 12% of the dark brown areas are represented in protected areas
networks. Source: Soto-Navarro et al 2020°". Printed with permission.

Recently completed carbon density maps for Canada reveal the
hotspots for carbon storage in terrestrial ecosystems (Figure 3)°3,
although an overlay with biodiversity hotspots remains to be done
in Canada. About 10% of Canada’s carbon hotspots are within the
existing protected areas network®s.
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Figure 3: Distribution of organic carbon stocks in kg C/m? by ecozone

at 0-2 m depth for soil carbon. The Hudson Plains, Taiga Plains, Boreal
Shield and Pacific Maritime ecozones have the highest density of stored
carbon in terrestrial ecozone (Stored Carbon by Ecozone Map created

by Risa B. Smith from data in Sothe et al. 2022%, Supplementary Material).
In the coastal marine area, the total extent of remaining eelgrass and
saltmarshes are not known. However, local studies have shown that salt-
marshes on the Pacific Coast and in the Bay of Fundy are not more carbon
dense than terrestrial ecosystems®+°¢.
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CANADA’S BOREAL FOREST. Boreal forests cover “30% of
the global forest area, contain an estimated 32% of global terres-
trial carbon stocks, sequester “20% of the total carbon sink of the
worlds’ forests, contain more surface freshwater than any other
biome, and contain large tracts of primary, unmanaged forests®’.
Canada’s boreal forests represent over 16% of the world’s remaining
primary forests®®. Boreal peatlands in eastern Canada and western
Siberia store some of the highest concentrations of irrecoverable
carbon (12.4 Gt) (i.e. carbon that, if lost, cannot be recovered in the
30 year timescale required to avert catastrophic climate change®).
The carbon density in Canada’s boreal zone, which includes
carbon dense peat forests, old-growth forests, and non-peat for-
ests, has been estimated as 20.4 to 212 kg C/m?279%3, This biome
provides habitat for one to three million migratory breeding birds
and large migratory mammals. About 8.1% of Canada’s primary
boreal forest is protected®®, yet the resilience of boreal forests
across a landscape depends on well-distributed protected areas®’.
In Canada, only 1to 2 Gt of irrecoverable carbon is located within
protected areas”".

Photo: Juan Davila



Figure 4: Extent of Canada’s primary forests. This map depicts Canada’s
landscapes relatively free of human disturbance, in green, and those
landscapes highly fragmented by human disturbance, in black. The boreal
zone is outlined in yellow. The map provides a picture of how much of
southern Canada, and the boreal forest, are already disturbed. Adapted
from Global Forest Watch, Canada’s Intact Forest Landscapes 201372,

BRITISH COLUMBIA (BC) TEMPERATE RAINFORESTS

(on the coast and in the interior)®>'%3” are some of the most car-
bon-dense forests on the planet. Estimates of carbon density in
coastal and interior rainforests of BC range from an average 58.5
t0 127.5 kg C/m? 7475, By comparison, the carbon density of old-
growth ash forest in Australia is ¥103.9 kg C/m?, and in a protected
tropical forest in southeast Mexico is 47.8 kg C/m?7%. These BC for-

ests are also home to endangered old-growth dependent species.

Ten percent of BC’s coastal forest that can produce trees 20 m or
higher is protected®’.

Photo: Manny Moreno
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The Case for Protection of Old-Growth Forests.

Old-growth forests are diverse forested ecosystems that show minimal
signs of human disturbance. They are often defined by the age of the
oldest trees, although it is widely recognized that tree age alone is not
an adequate descriptor of the complexity of old-growth forests. One
recent study estimated that protecting 900 km? of unprotected old-
growth stands per year would result in a reduction in Canada’s GHG
emissions of 17.2 Mt CO e in 2030\ This was twice the emissions reduc-
tions from other improved forest management practices and represents
5 to 6% of the total emissions reductions that Canada has promised in
its Nationally Determined Contribution to the Paris Agreement®. It would
also protect an irreplaceable biological legacy of nitrogen fixation,
micro-climates for endangered species, phytochemicals and cultural
heritage”.

The replacement of old-growth forests with younger plantation forests
has proceeded across Canada, at least partially justified by govern-
ments and industry, based on the now refuted myth that old-growth
forests are ecologically decadent and better replaced by younger, faster
growing forest plantations 78. Research over the years has shown that
forests continue to take up carbon even as they become old-growth
forests®®7%87_ Managed mature tree-farms store half the carbon of old
forests 758%9 and the initial loss of carbon from harvesting cannot be
recovered in a time frame relevant for preventing damaging levels of
atmospheric CO,, if ever®®®, The debate is not whether or not old-
growth forests are carbon sinks, but rather the specific rate (i.e. tonnes
of carbon sequestered per year) at which old-growth forests sequester
Carb0n79’83‘94_96.

* Nationally Determined Contributions to the Paris Agreement are the promises in greenhouse gas
emissions that each country submits to the Paris Agreement on Climate Change. Every 5 years, countries
ratchet up their promises until the target to keep temperature below 2 °C is attained.

Photo: Trévor Minett
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HUDSON BAY LOWLANDS5'*5%37 |ocated in the boreal zone,
represents the second largest intact peatland complex in the
world. It sequesters 74.6 Mt of CO, per year and stores 30 Gt

of carbon. This area has one of the highest carbon densities in
Canada, at ¥89 kg C/m?%° to 212 kg C/m?%3. Only 12 % is currently
protected®09798,

REMAINING ANCIENT PRAIRIE GRASSLANDS, like old-
growth forests, store large quantities of carbon in the soil that are
difficult to restore if lost or degraded®. Most of Canada’s orig-
inal 615,000 km? of native grasslands were lost prior to 1990'°.
The remaining 12,700 km? (2.1 %) of ancient temperate prairie
grasslands store an estimated 2 to 3 Gt of carbon3?'°°. Protecting
these remnants could maintain an annual carbon sink of about
2.41Mt CO, and avoid emissions of about 380 to 1900 MtCO_e*.
Grassland species are among the most endangered in Canada:
grassland birds have declined by 57% since 1970 and all spe-
cies dependent on native grasslands have declined by 87%™".
Approximately 6% of ancient prairie grasslands are protected®.

THE ARCTIC®'®®, although not necessarily under as extensive
and imminent threat from development, is under threat from cli-
mate change and provides habitat for millions of migratory birds
and large migratory mammals, both on land and in the ocean. The
carbon density of Canada’s northern Arctic ecosystems ranges
from 42110 71.8 kg® C/m? . The Arctic Ocean represents one

of the last remaining marine wilderness areas'®2. In 2016, 20.2%
of the terrestrial area and 4.7% of the marine area of the circum-
polar Arctic was protected ', The Canadian portion of this could
not be determined. In 2019, Canada provided interim protection
for Tuvaijuittug, a large marine protected area (319,411 km?) in

the Arctic Ocean, off the northwest coast of Ellesmere Island,
Nunavut™,

Photo: Michael Shannon
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COASTAL EELGRASS AND SALTMARSHES ON ALL
THREE COASTS, also known as coastal blue carbon, are
believed to be some of the most carbon-dense ecosystems on
earth™®. The small area occupied by blue carbon systems in
Canada — confirmed at 1200 km? but believed to be larger®? —
compared to 3.62 million km? of forests, means that their potential
to contribute to climate change mitigation is relatively small, but
still significant. One estimate is that blue carbon protection and
restoration in Canada could sequester 1.7 Mt CO,e per year in
2030"%, This compares to protection of 900 km? of old-growth
forest per year which could sequester 10 times that, at 17.2 Mt
CO,_e per year by 20307 (Refer to Box 6 for the range of carbon
densities found in Canada’s and global blue carbon).

Approximately 32.7% of remaining eelgrass area, and 21.3% of
remaining saltmarsh area in Canada is protected®. Marine pro-
tected areas, if well-managed, can help reduce impacts of climate
change, such as ocean acidification, sea level rise, storm surges,
shifts in species distribution, reduced oxygen availability, reduced
productivity and cumulative effects of all of these, as well as miti-
gate anthropogenic GHG emissions'®”™®, The coastal vegetation
protected by MPAs serves as nurseries and habitat for commer-
cially important species and at-risk marine species.

Carbon-Density in Canada’s Blue Carbon Ecosystems

There are few areas of Canada where blue carbon density has been
measured and more data is needed. Where blue carbon density has
been measured, estimates for Canada’s salt marshes range from 25

to 34 kg C/m? ®2™; for Canada’s seagrass meadows they range from

1.8 to 2.8 kg C/m?2%8. Globally, estimates for carbon density in seagrass
meadows ranges from 1.2 to 2.9 kg C/m2"" and 16.2 kg C/m?"* to 22.6
kg C/m2" for salt marshes.
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REMOVING EXCESS CO, FROM
THE ATMOSPHERE POST 2050

Carbon sequestration refers to the ability of nature to capture
CO, from the atmosphere. To attain the Paris Agreement goals®,
approximately 730 Gt of CO,, equivalent to all of the CO, emitted
by the U.S.A., UK, Germany, and China combined since the indus-
trial revolution, must be removed from the atmosphere by the end
of the 21 Century"®. While technological solutions to CO, removal
have been suggested, none are currently operational on the scale
and timeframe required. Protecting the ability of ecosystems to
sequester CO, will become increasingly important post 2050, as
the focus turns to removing excess CO, from the atmosphere. A
global analysis of the ability of ecosystems to sequester CO, is
provided in Figure 5. Many of these ecosystems are found in
Canada.

* The Paris Agreement, under the United Nations Framework Convention on Climate Change, commits
signatories to “Holding the increase in global average temperature to well below 2 °C above pre-indus-
trial levels and pursuing efforts to limit the temperature increase to 1.5 °C above pre-industrial levels,
recognizing that this would significantly reduce the risks and impacts of climate change”.

Photo: Mathieu Deslauriers
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GLOBAL CARBON SEQUESTRATION POTENTIAL FOR
KEY ECOSYSTEMS (Mt CO,/YEAR)

Salt Marshes |
Mangroves
Seagrasses ||
Tropical Peatlands
Temperate Grasslands [l
Tundra
Boreal/Northern Peatlands [l
Mediterranean Forests
Desert and Xeric Shrublands

Tropical Grasslands/Savannas

Temperate Forests | RGN
Boreal Forests [

Tropical Forests

0 200 400 600 800 1000

Figure 5. The estimated values of carbon sequestration for different eco-
systems is derived from Taillardat et al 2018", supplementary material.
Canadian ecosystems that can contribute to carbon sequestration, through
protection, are identified in brown. They include saltmarshes, seagrasses,
temperate grasslands, boreal/temperate peatlands, temperate forests and
boreal forests.

Canada is home to some of the most carbon-dense ecosystems in the world.
Remaining primary boreal and temperate forests, northern peatlands, ancient
grasslands, and coastal marine ecosystems can make a significant contribu-
tion to attaining GHG emissions targets if an emphasis on “protecting what we
have” is pursued. Canada’s carbon-dense ecosystems are poorly represented
in its protected areas.
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CONCLUSIONS

Canada has recognized the importance of nature-based climate solutions (NBCS) as
a contribution to climate change mitigation and adaptation. However, there needs to
be greater emphasis on the specific role of protected areas in preventing the release
of stored carbon, maintaining the ability of ecosystems to sequester CO, from the
atmosphere, ensuring the permanence of restored areas, and realizing the benefits
for biodiversity, water and food security, and other ecosystem services.

BT WPRL . S
Canada’s recent support to Indigenous people for the creation and management of
IPCAs and Indigenous-led nature climate solutions should be expanded.*

DR AR Y ik S TR DTN
Canada’s focus on restoration as a NBCS provides long term benefits, post 2050.
However, protecting areas where carbon density overlaps with areas of high impor-

tance to biodiversity will have more immediate results (by 2030) for both climate
change and biodiversity.

AR L A R . D
The best NBCS strategy is to protect what we have, restore what is damaged, then

protect what is restored, in that order. Where restoration is funded as a NBCS, pro-
tection of what is restored will ensure the long-term benefits from the investment.

The concept of NBCS is centered on multiple benefits from the same investment.
Canada, like most countries, traditionally focussed its protected area efforts on the
conservation of biodiversity. Shifting the focus, in at least some cases, to include
protection of the carbon-dense/high biodiversity ecosystems identified here will
provide benefits for climate change mitigation and adaptation as well as biodiversity
conservation, human health and well-being, food security and recreational opportu-
nities. This includes both terrestrial and marine protected areas.

It is important to ensure that criteria for existing federal NBCS funding opportunities
incentivize proactive establishment and management of carbon-dense/high biodi-
versity protected areas, whether or not they are currently threatened. In some cases,
these could be framed as carbon stabilization areas that would protect the carbon
stores that have accumulated, sometimes over centuries, and the ability of these
ecosystems to continue to sequester carbon from the atmosphere?.

* For instance, the Nature-Smart Climate Solutions Fund (NSCSF) is a 10-year initiative launched by Environment and Climate
Change Canada in 2020. It allocates $76.9 million to support Indigenous communities and organizations to lead in natural
climate solutions, strengthening such initiatives enhances Indigenous-led conservation and promotes reconciliation.

Photo: Rye Jessen
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CONCLUSIONS

7 Some gaps in analysis, at national and regional levels, need to be addressed to sup-

~ port decision-making on the locations of new protected areas and management of
existing protected areas, so that the ability of ecosystems to store and sequester
carbon is maintained. This includes national and regional maps of the overlap
between carbon-density and biodiversity, best locations for ecological corridors,
identification of climate refugia on land and in the coastal area, improved analysis of
the extent and role of Canada’s blue carbon ecosystems, the coverage of protected
areas in Canada’s most productive old-growth forests, blue carbon ecosystems,
peatlands, and ancient grasslands. All gap analyses should include overlays with
Indigenous territories.

e T TR IR © R T R, NI N

While restoration is generally focused on damaged ecosystems, investments in res-
toration of carbon-dense ecosystems within protected areas is also needed.

8.
bt I ) S AR T SR . AN
Tools to support the creation of MPAs that address the overlap between carbon-den-
9 ° sity and biodiversity are particularly needed. Areas in need of investments include:
mapping the remaining saltmarshes and eelgrass beds as well as mapping the biodi-
versity/carbon-density overlay in marine areas; quantifying the carbon stored in and
sequestered by Canada’s coastal marine systems, including in their sediment; iden-
tifying key marine areas for biodiversity; and identifying the relationship between
carbon and biodiversity in the marine realm.

The gaps in knowledge on carbon stores in marine sediments need to be filled, par-
ticularly so that hot spots for carbon storage on the sea floor can be identified and
protected from development.

Proactive assessments of areas that do not appear to be under imminent threat, but
are particularly important for carbon and biodiversity, have largely been ignored.
Protecting these areas now, before development pressure intensifies, will ensure
better identification of areas appropriate for development and areas that should be
more tightly regulated.
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