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Oceans & Coasts Breakout Session

Working with Nature for Healthy Coasts, Oceans and Climate

Session Moderators: 

• Deborah Carlson (West Coast Environmental Law) 

• Alexandra Barron (CPAWS) 

• Bill Wareham (David Suzuki Foundation)

Presenters: 

• Tony Bowron 

• Deborah Carlson 

• Alexandra Barron 

• Scott Parker

Background

Coastal and marine ecosystems are losing biodiversity at unprecedented rates due to human activities. 

Human-caused climate change is further increasing the vulnerability of these ecosystems with warmer 

temperatures, decreasing oxygen, increasing acidity and more severe coastal erosion. Along with 

reducing greenhouse gas emissions, there is an urgent and well-documented need for coastal countries 

like Canada to address cumulative human impacts to coastal and marine biodiversity through strategic 

and wide-scale protection and restoration activities. 

Our federal and provincial commitments to implementing the United Nations Declaration on the Rights 

of Indigenous Peoples mean that laws, policies and actions going forward must be developed and 

implemented collaboratively with Indigenous peoples and governments. In the coastal and marine 

context this includes, for example, the development of marine protected area networks, monitoring 

and reducing marine and coastal impacts from marine transportation, fisheries management that 

protects fish and their habitat, and integrating ecosystem resilience and recovery into coastal flood 

management and urban, rural and industrial planning and regulation. 

Protecting and restoring coastal and marine ecosystems also avoids and reduces greenhouse gas 

emissions, as recognized in Article 4.1(d) of the United Nations Framework Convention on Climate Change, 

and in the methodology for national inventories released by the IPCC in 2013. ‘Blue carbon’ ecosystems, 

like saltmarsh and seagrass, are known to sequester carbon at potentially higher rates than terrestrial 

ecosystems on a per hectare basis. New research in Canada is confirming that east and west coast 

saltmarsh ecosystems sequester and store carbon at significant rates.  Parks Canada is leading work to 

assess blue carbon in protected areas, as Canada develops its network of marine protected areas. At the 

same innovative practices in salt marsh restoration and coastal flood management are being developed 

in the Bay of Fundy in Nova Scotia on the east coast and in the Lower Mainland of BC on the west coast. 

Yet existing Canadian (federal, provincial and municipal) law and policy largely enables ongoing 

degradation of coastal and marine biodiversity and this must be changed. Thoughtful, science-based law 

and policy is essential to ensure that coastal and marine ecosystems are protected and remain resilient 

for the long-term, through effective and coordinated decision making and funding mechanisms. 
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In Canada it is also time to develop governance arrangements with Indigenous peoples and 

governments that respect Indigenous laws and knowledge, and facilitate Indigenous economies, 

management, decision making and enforcement in their territories. This also applies in coastal and 

marine areas. Globally, it has been shown that Indigenous-managed territories are losing biodiversity 

at lower rates than elsewhere outside protected areas. Working together in Canada can lead to legally 

binding outcomes for all Canadians that move us toward our shared goal of healthy oceans and coasts. 

A blue carbon lens provides new and additional impetus for coastal and marine biodiversity protection 

at a landscape scale that aligns with ecosystem-based management. International practice and policy 

offer guidance on blue carbon accounting, and some of the world’s leading blue carbon researchers are 

at Canadian universities. 

In Canada blue carbon management can be incorporated into adaptation and restoration projects and 

planning, including natural infrastructure, and in the management of protected areas. The revenue-

generating model provided by forest carbon offset agreements between provincial and Indigenous 

governments also has possible application in coastal and marine contexts as part of sustainable 

economies. Overall, managing blue carbon merits further investigation as a nature-based measure for 

climate change mitigation and adaptation in Canada.

Case Studies – Coastal And Ecosystem Protection And Restoration And Blue 
Carbon Opportunities

Coastal Restoration and Adaptation in the Bay of Fundy through Dyking Realignment 

Presenter: 

Tony Bowron, CEO and President, Coastal Wetland Ecologist 

CBWES Inc.  

tony.bowron@cbwes.com 

www.cbwes.com

Over the past 15 years, the team at CBWES Inc. and Saint Mary’s University has been working with 

the Nova Scotia Government to restore over 400 ha of tidal wetland habitat throughout the province. 

Many of those projects involved the removal of tidal barriers in order to restore provincially significant 

salt marsh habitat. In recent years, the focus of projects of this type has shifted from the recovery of 

degraded or lost habitat to the restoration of these coastal habitats for their potential role in helping 

our coastal communities and infrastructure adapt to the changing climate conditions in our coastal 

province. Currently, a significant portion of our work focuses on implementing managed realignment 

and habitat restoration projects in the Bay of Fundy, and shoreline stabilization and erosion control 

projects utilizing a variety of nature-based and living shorelines techniques throughout the province. 

In addition to the on-the-ground projects, which have already resulted in the realignment of two dykes and 

the restoration of 30 ha of salt marsh, a centre of expertise – TransCoastal Adaptations: Centre for Nature-

Based Solutions, was established at Saint Mary’s University in 2019. Currently we are working with Dalhousie 

University, CBCL Limited, and the Ecology Action Centre on a federally funded project (NRCan) to develop an 

implementation framework for practitioners working on nature-based climate change adaptation projects. 

As a part of this framework, we are exploring the barriers to and opportunities for adaptation options 

throughout the coastal zones of Nova Scotia, including the Bay of Fundy dykelands. To gain further insight 

into these barriers and opportunities, as well as to determine the types of messaging that work best when 

communicating adaptation options to the public, we have undertaken surveys, interviews, and focus groups 
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with coastal residents and municipal and provincial decision-makers. The results of this work have given us 

insight into the social and political context surrounding various adaptation approaches to climate change, 

including managed retreat, managed realignment, and holding the line. 

Natural infrastructure for Coastal Flood Protection in Boundary Bay, BC

Presenter: 

Deborah Carlson, Staff Lawyer 

West Coast Environmental Law 

dcarlson@wcel.org 

www.wcel.org 

Boundary Bay in the greater Vancouver area of BC has approximately 400 ha of salt marsh. This salt 

marsh is a vibrant habitat for many species, such as juvenile salmon, and is part of the Pacific Flyway. It 

also provides flood regulation benefits by reducing wave energy to the approximately 15 km of coastal 

dikes that protect landward communities in Boundary Bay (municipalities of Surrey, Delta and White 

Rock, and Semiahmoo First Nation), and significant regional infrastructure (Highway 99 and BNSCF 

railway connections to the United States, BC Hydro transmission lines, Metro Vancouver water and 

sewer lines). However, by 2100, sea level rise will cause the salt marsh to be inundated and lost because 

of coastal squeeze if no action is taken.

A new flood management initiative, the “Living Dike” pilot projects, undertaken by a partnership of two 

municipalities (Surrey and Delta) and Semiahmoo First Nation involves designing and testing measures 

to gradual elevate areas of salt marsh habitat to maintain ecosystem function and flood regulation 

benefits as sea levels rise. Funding was provided in 2019 through the federal Disaster Mitigation and 

Adaptation Fund, and the First Nations Emergency Planning Secretariat, with technical support from 

West Coast Environmental Law, is coordinating a roundtable of representatives from federal, First 

Nations, provincial and local governments to support proactive information sharing.

Research from Simon Fraser University has shown that the salt marsh in Boundary Bay stores and 

sequesters significant blue carbon, and further research is planned to better understand the extent of 

carbon stocks and rates of sequestration across the salt marsh. There may be opportunities to explore 

carbon accounting and management for a larger-scale implementation of the Living Dike based on the 

outcomes from the pilot projects.

Parks Canada - Blue carbon, saltmarsh, and eelgrass ecosystems on the Pacific Coast of Canada: A 
win-win for climate change mitigation and coastal conservation

Presenter: 

Scott Parker, Ecosystem Scientist 

Great Lakes Coordinator, Parks Canada

On behalf of: 

Marlow Pellatt, Ecosystem Scientist 

Office of the Chief Ecosystem Scientist, Parks Canada

(Note: the research described below draws on the work of: K.E. Kohfeld, M.G. Pellatt, H. Basnayake, V. 

Postlethwaite, M. Gailis, and S. Chastain)

As part of its responsibilities for managing Canada’s federally protected marine and coastal areas, 

Parks Canada has been involved in collaborative research activities to better understand blue carbon 

resources in those areas.
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Blue carbon is a term recognizing the role of coastal wetlands in the global carbon cycle. Tidal salt 

marshes and eelgrass systems sequester carbon dioxide from the atmosphere for long periods of time, 

building stocks of carbon in their sediment. In Canada, the conservation of eelgrass and saltmarsh 

ecosystems is essential in maintaining fisheries, biodiversity, coastal stability, and other ecosystem 

services.  Conservation and restoration of “blue carbon” ecosystems creates a win-win situation 

providing benefits for ecological integrity and climate change mitigation. This is especially important 

as Canada attempts to reach its 2050 goal of carbon neutrality.  Understanding of blue carbon in 

the northeast Pacific is very limited, especially in Canada. Our work is providing some of the best 

information on blue carbon stocks and accumulation rates on Canada’s Pacific Coast. 

Our recent research and a limited number of published studies show that the average carbon stock 

estimated down to 30 cm in Northeast Pacific eelgrass systems is 18.76 Mg C/ha.  In the case of salt marshes 

on the Pacific coast of Canada, the median carbon stock for the top 30 cm of sediment is 95.66 Mg C/ha. Due 

to the relatively young age of the marshes examined, likely due to change in relative sea level due to tectonic 

activity or other coastal processes, total stocks are lower than older marshes on the Atlantic Coast of North 

America. When the data is extrapolated to 1m for comparison to older North American salt marshes, our 

sites have stocks of ~247.60 MgC/ha.  This is comparable to the estimated carbon stocks in North American 

wetlands of ~365.20 MgC/ha. Total marsh area for the Pacific Coast of Canada is ~11128 ha, hence the 

median carbon stock is 1064544 Mg C for an average sediment depth of 30 cm.

Understanding carbon accumulation rates is essential for us to quantify carbon stocks in the NE Pacific 

coast. This information helps understand the role blue carbon plays in climate change mitigation and to 

develop best practices for ecosystem conservation and restoration where blue carbon can be assessed 

as a co-benefit to the management of coastal ecosystems for ecological integrity.

Marine Protected Area Networks

Alexandra Barron, National Conservation Manager, Ocean Program 

Canadian Parks and Wilderness Society 

abarron@cpaws.org 

www.cpaws.org 

About half of all biologically fixed carbon is found in coastal environments like seagrass and saltmarsh, 

which constitute just 0.2% of the total ocean area.  Thus, destruction of even small areas of these 

ecosystems can result in the release of significant amounts of carbon back into the atmosphere. Blue 

carbon ecosystems are also known for high levels of biodiversity and play important ecological roles 

like spawning grounds and nurseries, overwintering areas, and feeding grounds. These ecosystems also 

face multiple and cumulative anthropogenic stressors, including climate change impacts, damage by 

fishing gear and anchors, pollution and oil spills, and trophic cascades. As a result, seagrass beds have 

declined by approximately 30% globally, and 58% of remaining seagrass beds are currently in decline. 

By prohibiting all harmful activities, marine protected areas (MPAs) are a useful tool to help manage 

and support restoration of blue carbon ecosystems. The management approach and level of protection 

can vary between MPAs depending on the conservation objectives and the agency managing the 

site. However, in 2019, Canada announced minimum standards for all of its federal MPAs that 

prohibit bottom trawling, dumping, mining and oil and gas activities. MPA and MPA network planning 

is underway across Canada, and there is data available on the distribution and health of these 

ecosystems that can be used to inform MPA design and ensure blue carbon ecosystems are protected. 
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MPA design should also consider and accommodate for climate impacts such as range shifts and sea 

level rise. Recent research has started to explore the value of protecting carbon locked in seafloor 

sediments and in living fish and whale biomass and that MPAs may play a bigger role in reducing carbon 

emissions by prohibiting harmful activities and protecting marine life. To be effective, MPAs must have 

proper management and monitoring, and so require investment. Carbon credits and offsets could play 

a potential role in supporting these efforts.

Summary Of Session Discussion

1. Blue carbon accounting is already underway in Canada

Through research at Parks Canada and several Canadian universities (University of British 

Columbia, Simon Fraser University, McGill University), Canada is building a foundation for a carbon 

accounting system that monitors sinks and sources of carbon coastal and marine ecosystems. 

Accounting for blue carbon could support the development of carbon credits that can help fund 

protected area management and living shoreline programs. 

More research is needed on how coastal ecosystems will respond to climate change stressors, such 

as how changes in temperature, acidification, and sea level rise will affect long term persistence. 

This research is also valuable for supporting resilience of coastal ecosystems.

2. Financing projects for protection and restoration needs more attention

There are costs associated with assessing, monitoring and managing carbon that need 

consideration. As well, from a restoration perspective, we need consistent funding that is equitable 

across the country. Rural and Indigenous communities often have fewer resources available but 

may have larger areas to restore and manage.

Other market tools that may create incentives for restoring blue carbon ecosystems include 

insurance policies that restrict building practices in coastal areas, and effectively allow coastal 

areas to be “reclaimed” and restored.

3. Blue carbon needs to be considered in the context of other, important ecosystem values

Blue carbon is only one of the benefits provided by coastal and marine ecosystem protection and 

restoration, and policy around blue carbon needs to be developed in the context of other important 

ways of valuing these ecosystems, including, for example, biodiversity protection, cultural values for 

Indigenous peoples, contributions to ecosystem health, flood defence, recreation and tourism. 

4. Blue carbon benefits should be considered in carbon budgeting, infrastructure funding, and 
disaster risk reduction, and can help focus attention on living ecosystems 

Blue carbon accounting could support carbon budgeting and low carbon resilience initiatives by 

local and other orders of government, including funding agencies, by illustrating carbon budget 

implications of different infrastructure projects (natural vs. gray). Blue carbon accounting should 

be part of disaster risk reduction planning and measures. It could be useful to stack the benefits of 

ecosystem protection and restoration and consider them all together.

Local governments often have responsibility for protecting coastal communities and coastal 

infrastructure, but do not usually have authority that extends to coastal ecosystems. This creates a 

disconnect because local governments are managing above the high-water mark only.
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It would be a good thing to integrate the discussion of climate adaptation and mitigation for 

policymakers because it is currently very silo-ed. For example, from a federal government 

perspective on infrastructure management and natural hazards, the lens is on climate adaptation, 

but not at all on climate mitigation. A more holistic view could capture multiple benefits.

An advantage of considering blue carbon in policies about “natural” infrastructure might help 

promote truly natural infrastructure. There are a lot of different interpretations of what natural 

infrastructure means, and some so-called natural infrastructure might not have any benefits for 

natural ecosystems, such as aggressive beach nourishment. A blue carbon lens helps keep living 

ecosystems in the concept and design of natural infrastructure.

5. Communications around blue carbon need more work to make the link with conservation 
and restoration

Blue carbon is not common currency in many local communities. However, it has the potential 

to be usefully linked with narratives about conservation, healthy ecosystem function and long-

term resilience.

6. Marine Protected Areas can be used to protect blue carbon ecosystems for the long term

Although marine protected areas (MPAs) have much broader purposes than just protecting blue 

carbon, there is an overlap between preserving and maintaining healthy ecosystem functions 

and managing blue carbon. Processes are already underway in Canada to identify and designate 

MPAs, and it may be too late to consider blue carbon values specifically in those processes, but the 

resulting MPAs and networks will likely still provide blue carbon benefits because of this overlap. 

For example, MPA network development provides an opportunity to address blue carbon through 

spatial analysis and zoning. 

Government commitments and international targets of protecting 25% by 2025 and 30% by 

2030 may provide a means to protect additional areas including those with blue carbon values 

while meeting other conservation goals. One consideration to keep in mind is that blue carbon 

ecosystems are dynamic and changing, and protected areas will need to be designed and managed 

to adapt to ecosystems shifting across the landscape. 

Coastal MPAs will be the primary focus from a blue carbon perspective, but activities like trawling and 

deep-sea mining could release carbon stored in the sea bed, so MPAs in ocean areas may also play a role.

7. Blue carbon can help promote coastal ecosystem protection and restoration

Blue carbon provides an extra argument when trying to protect areas from development along the 

coast. In some ways it could be a proxy for managing coastal and marine ecosystems in a good way 

at significant scales, i.e. for their persistence and healthy function. 

There is currently no legislation or government leadership to mandate coastal ecosystem 

protection and restoration, and this is needed to support further action. It is not enough for the 

federal government to fund occasional projects. Similarly, legislation and leadership is needed to 

support realignment at the coast to allow coastal habitats to migrate landward as sea levels rise 

and continue to provide flood regulation services.


