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SURREY, DELTA & 
SEMIAHMOO FIRST NATION 
Living dikes to increase coastal 
resilience 

By Sophie Guilbault

Source: City of Surrey
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THE SCIENCE

Canadian coastal communities often face specific climate risks due to their location. 
On all three coasts, communities are faced with increased threats such as erosion, 
flooding, sea-level rise and storm surge. Living dikes are an innovative, nature-based 
solution that increases coastal resilience by integrating natural ecosystems into flood 
protection strategies. Unlike traditional hard infrastructure, living dikes employ gradual 
slopes, sediment addition, and native salt marsh vegetation to absorb wave energy 
in an effort to reduce erosion and adapt to rising sea levels. Beyond offering strong 
adaptation benefits, living dikes also provide ecological benefits by preserving vital 
habitats for local species and preventing habitat loss due to coastal squeeze. 

In Surrey, it is projected that over 2,500 people will be affected by more frequent 
severe flooding from storm surge and sea-level rise. Following the publication of the 
Climate Change Adaptation Guidelines by the Province of British Columbia in 2011, 
which set out flood protection requirements communities were expected to meet, 
the City of Surrey developed its Coastal Flood Adaptation Strategy through ongoing 
consultations with residents and other partners, including First Nations, local and 
environmental organizations, business associations and the agricultural community, to 
identify short-, medium-, and long-term adaptation options. 

THE TRIGGER

Located on the low-lying Fraser River delta, the Mud Bay area has been identified as 
highly vulnerable to the impacts of sea-level rise, storm surges, flooding and erosion. 
The Coastal Flood Adaptation Strategy developed in Surrey identified a range of 
actions to enhance the city’s resilience, including the use of innovative nature-based 
solutions alongside traditional flood control infrastructure. Among the recommended 
actions, the concept of a «living dike» emerged from community and professional 
input as a promising solution that could align ecological integrity with flood protection 
goals. 

The project gained momentum when funding became available through the Disaster 
Mitigation and Adaptation Fund (DMAF), which supports innovative projects with 
added benefits to communities. Including the living dike in the request for funds 
strengthened Surrey’s application by meeting both environmental and technical 
criteria, and offering a self-compensating design that could be developed and 
implemented without the permitting challenges typically associated with traditional 
grey infrastructure. Ultimately, the trigger for action was a convergence of community 
vision, technical viability, and strategic alignment with federal funding priorities.

THE APPROACH

This project is a collaborative initiative between the City of Surrey, the City of Delta, 
and the Semiahmoo First Nation. It is one of 13 nature-based and engineered flood 
adaptation projects being delivered through a $76 million program funded by the 
federal DMAF, all of which are expected to be completed by 2027. 
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Figure 17: Located on the low-lying Fraser River delta, the Mud Bay area has been identified as 
highly vulnerable to the impacts of sea-level rise, storm surges, flooding and erosion.   
(Source: City of Surrey)

In Mud Bay, two pilot sites were selected to test the feasibility of the living dikes. 
These pilots are evaluating different stabilization and sediment-building techniques to 
inform the design of a full-scale, 10-hectare dike system. Implementation is planned 
for 2025–2027. The goal of the pilot is to identify effective, scalable approaches that 
balance cost, performance, and ecological benefit. 

The living dike concept emerged from extensive engagement with local residents, 
interest groups, and technical experts. It was widely supported due to its alignment 
with multiple community priorities, from reducing coastal flood risk to enhancing 
habitat health and preserving cultural values. Importantly, the project also strongly 
aligned with DMAF funding criteria by offering a forward-looking, climate-resilient 
solution that integrates natural systems and traditional infrastructure planning. 

The project team also worked closely with the Semiahmoo First Nation and other 
Indigenous groups through the Boundary Bay Living Dike Roundtable to incorporate 
traditional ecological knowledge into the dike design and implementation strategy. 

Rather than relying on a one-size-fits-all approach, the team adopted an adaptive 
management strategy, grounded in continuous learning and iteration. This was 
especially critical given the novelty of the technique in a Canadian context. 
Lab-to-field experimentation, including wave-flume modelling by the National 
Research Council, informed the physical design, enabling the team to test sediment 
retention and slope stabilization under dynamic water conditions. The two pilot 
sites allow the project team to try innovative solutions in a controlled environment 
before scaling up, an approach that increased technical confidence in the design of 
nature-based infrastructure. 
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THE OUTCOME

By the end of 2023, the two living dike pilot sites reached completion. During this 
stage, the field teams tested four sediment types, various planting densities, and five 
edge treatment stabilization techniques such as oyster shell bags, brushwood, and 
rock berms across 27 plots spanning 500 metres of shoreline. Early monitoring in 
2023 and 2024 indicated that the pilots were effectively dissipating wave energy, 
stabilizing slopes, and promoting sediment retention in the intertidal zone. 

This pilot phase, covering approximately two hectares, is being used to refine 
cost-effective, performance-based designs before scaling up to a full living dike 
of 10 hectares that is planned for implementation in 2025 – 2027. The adaptive 
management approach rooted in iterative design allowed the team to gradually 
reduce uncertainty and optimize ecological and structural outcomes. 

This project has become a model for coastal flood resilience in Canada, influencing 
the development of national design guidelines for nature-based infrastructure and 
showcasing benefits that extend beyond adaptation, including carbon storage, 
restored coastal wetlands and support for fish and bird species. 

The living dike initiative has garnered regional and national recognition, including a 
Federation of Canadian Municipalities Sustainable Communities Award (2024) and an 
ACEC BC Award of Merit (2024), highlighting its leadership in natural asset climate 
adaptation. Next steps involve comprehensive monitoring across several seasons to 
inform the design standards for the full-scale dike. 

A WORD FROM SURREY, DELTA & SEMIAHMOO FIRST NATION

When asked about his thoughts on the living dike initiative led by the City of Surrey 
in partnership with the City of Delta and Semiahmoo First Nation, Matt Osler, 
Project Manager with the City of Surrey, expressed that “This kind of work is radically 
different than a normal municipal project as there is no handbook and you are 
learning as you go.” 

Implementing the living dike required a new mindset, one rooted in adaptive 
management and iterative learning. Matt Osler noted that real progress in this 
initiative came from starting small, breaking the project into manageable pieces, and 
applying a “Plan-Do-Learn” cycle. Assembling the right team was also critical to the 
success of the pilot projects. “Given the niche nature of the work, which requires 
coordination among engineers, ecologists, and regulators, strong collaboration and 
coordination was necessary to get everyone aligned”, added Matt Osler.  

Finally, partnerships with other communities played a critical role in the success of 
the project, with the collaboration allowing for a larger scale initiative. The Disaster 
Mitigation and Adaptation Fund (DMAF) was also instrumental in making the project 
viable, helping to catalyze action that might otherwise have been delayed for years. 




