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Building on Ten Years of Experience to Design the Truro-Onslow Dyke Realignment and Tidal Wetland Restoration Project.
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Globally, the practice of re-introducing tidal flow, where feasible, to former dykelands and restoring tidal wetland habitat, has been identified as a viable adaptation method to current and future risks associated with climate change. Located at the confluence of the North and Salmon Rivers near the town of Truro, the Onslow North River Marshland provides an important opportunity to demonstrate the environmental and social benefits of a large-scale strategic dyke realignment project, as well as the benefits of a multidisciplinary and multi-stakeholder approach to tidal wetland restoration. Carried out in collaboration with the NS Department of Agriculture (NSDA), NS Transportation and Infrastructure Renewal, and the Onslow North River Marsh Body, this project included the realignment of the existing dyke, the dyke decommissioning and hybrid tidal creek network design, and the hydrodynamic modeling of restoration scenarios. This presentation will focus on the process and technical aspects of the project design and the expected outcomes of the realignment and restoration project, which include the restoration of ~80 ha of tidal wetland habitat, reduced flood risk, and reduced maintenance costs for NSDA. 

Making Room for Wetlands: Application of Coastal Habitat Restoration for Climate Change Adaption in Atlantic Canada
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The protection, restoration and use of vegetated coastal habitats in eco-engineering solutions for coastal protection are increasingly being accepted as providing a promising strategy, delivering significant capacity for climate change mitigation and adaption. Globally, the practice of re-introducing, where feasible, tidal flow to former agricultural dykelands and the restoration of tidal wetland habitat, has been identified as a viable adaptation method to current and future risks associated with climate change. Previous efforts to restore coastal wetlands in Atlantic Canada focused primarily on goals related to the removal of barriers to tidal flow and the restoration of resilient and self-sufficient habitats. However, we are increasingly seeing the focus of tidal wetland restoration projects shift from primarily habitat recovery to climate change adaptation. The design, restoration and monitoring of these new, often more socially and morphological complex projects, is being based on the 15 years of tidal wetland restoration in the region.  But with limited resources available, guidance is required to determine which dykes to remove that will optimize ecosystem services. maximize adaptation benefits, minimize economic costs yet still maintain fertile agricultural land and social, cultural and historic activities. Pending and on-going managed realignment projects in Nova Scotia (i.e., Truro-Onslow dyke realignment and tidal wetland restoration project that will eliminate ~ 2.5 km of dyke infrastructure and restore 90 ha of tidal wetland) will be used as a framework for a discussion on the challenges and opportunities presented for coastal habitat restoration for climate change adaptation. 
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Tidal wetlands play a key role in our environment, particularly in the face of the increasing risks associated with climate change and rising sea levels. Conservative estimates for Nova Scotia (NS) put the loss of tidal wetland habitat at greater than 50% province wide, and that number jumps to approximately 80% for the Bay of Fundy, mostly associated with dyking and conversion to agricultural land. Although these activities are of historical and social significance, it is now recognized that the large scale loss of habitat, species and primary productivity that has resulted from the construction of dykes, modern tidal barriers and coastal development have had considerable adverse ecological impacts. Since 2000, efforts have been made to mitigate the loss of tidal wetland habitat in NS. During that time over a dozen tidal wetland restoration projects, complete with comprehensive long-term ecological monitoring programs have been undertaken. These projects have ranged from replacing tidally restrictive culverts, to the breaching of agricultural or impoundment dykes and allowing for passive restoration of wetland species and function, to the inclusion of more active restoration efforts such as the construction of channels and pannes. In recent years, the focus has shifted from primarily habitat recovery to climate change adaptation (managed realignment). This poster will provide a look back over nearly two decades of tidal wetland restoration projects in NS highlighting successes in the field, advancements in design, lessons learned, and a take a look forward.

High Resolution, Low-Altitude Aerial Photography for Habitat Restoration, Monitoring and Mapping.
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One of the technologies that we have been using for the past eight years to design and monitor coastal habitat restoration projects has been low-altitude aerial photography. For example, our use of helium balloon and drone-based camera systems to produce high resolution digital imagery which enables us to track changes in landscape level morphological conditions and vegetative re-colonization at a fraction of the time, effort and cost of traditional monitoring methods or aerial photography. The use of this technology continues to enhance our ability monitor habitat conditions, is less intrusive and enables us to produce a high quality product at an affordable rate. As the technology evolves, so does the range of scientific and management applications in which it is making a positive impact. This poster explores a few of the primary and derived products that are being used to benefit restoration and research efforts, and to aid public and private decision-makers.


Striking a Balance: Applying Ecomorphodynamic Principles to Enhance Resilience of Dykelands to Climate Change
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Globally, the practice of re-introducing tidal flow to former dykelands has been identified as a viable adaptation method to current and future risks associated with climate change.  With limited resources available, guidance is required to determine which dykes to remove that will optimize ecosystem services while providing climate change adaptation benefits, minimize economic costs yet still maintain fertile agricultural land. A GIS multi-criteria assessment framework was developed to prioritize candidate sites for realignment within the Bay of Fundy. A realignment score was calculated based on composite scores in the categories of ecosystem services, adaptive capacity, less cost. Sixty-four potential sites were classified into three classes of suitability. Historical patterns of erosion and progradation were quantified for 1671 individual marsh units fronting 240 km of agricultural dykes in Nova Scotia. Ecomorphodynamic principles were then applied to identify areas of foreshore marsh that had the greatest or least likelihood of continuing to provide natural forms of coastal defense in the future, and time period over which this would occur.  These findings were used to spatially define the urgency of active intervention required and where managed realignment would be an effective climate change adaptation option. 
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