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THE FUTURE OF NOVA SCOTIA’S DYKELANDS: UNDERSTANDING THE 

LANDOWNERS’ PERSPECTIVE 

By  

Brandon Champagne  

  

Abstract  

  

In the 1600s, French Acadian settlers built dykes to drain tidal wetlands 

for agriculture. Much of these dyked lands or dykelands exist today but are 

vulnerable to sea level rise and flooding. Managed dyke realignment is one 

approach that supports a new tidal marsh buffer. Little is known about how 

landowners view managed realignment as an adaptation strategy in Nova Scotia. 

Communicating with groups of landowners known as marsh bodies about 

managed realignment has shown promise in implementing it on dykelands. 

Property owners (n=12) within a marsh body were randomly selected and 

interviewed over the phone. Positive views of managed realignment were 

supported by knowledge of its implementation and an inevitable view of climate 

impacts. Support for managed realignment conflicted with aesthetic, 

environmental, and agricultural values. Future work should incorporate the views 

of stakeholders and Mi’kmaq communities to capture the full range of trade-offs 

inherent with managed realignment on dykelands.  
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Chapter 1                                                                                                                

Introduction 

1.1 Research Topic   

Beginning in the 17th century, Acadian settlers along the Bay of Fundy 

built embankments known as dykes to drain tidal wetlands for agriculture. By 

taking advantage of the region’s high tidal range, the Acadians built dykes with 

innovative sluice gate structures to drain water behind the dykes during low tide. 

The reclaimed land was more fertile than the surrounding uplands and allowed 

the Acadians to produce enough crops for subsistence, as well as a modest 

surplus for trading (Bleakney, 2004). The forced deportation of many Acadians 

by British Governor Charles Lawrence in 1755 threatened to return many of 

these reclaimed lands back to the sea. Instead, the arrival of new settlers from the 

New England colonies expanded the practice of reclaiming marshland for 

agriculture. Over time, the practice of marsh reclamation through dyking 

expanded across the Bay of Fundy and produced many working landscapes 

including the UNESCO World Heritage Site, The Landscape of Grand Pré 

(UNESCO, 2012).  

Today, these reclaimed lands, referred to as dykelands, are still used 

primarily for agriculture. However, in many cases the dykes themselves are now 

responsible for protecting non-agricultural property. Dykeland has been 

developed into homes, businesses, and infrastructure. Because many of the dykes 

were originally designed to protect agricultural land, some dykes cannot keep up 

with the relatively higher standard needed for protecting community property. As 
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a result, some dykeland communities today are vulnerable to flooding (van 

Proosdij et al., 2018).  

Dykeland flooding is expected to worsen with climate change. Sea level 

rise as a result of climate change will exacerbate flood risk for communities 

around the world (IPCC, 2019). Nova Scotia in particular may see a rise in sea 

level between 75 and 100 cm by 2100 (Bush and Lemmen, 2019). Many dykes in 

Nova Scotia do not meet the critical elevation required to prevent an 85 cm rise 

in sea level, and therefore intervention is required to prevent both social and 

economic losses (van Proosdij and Page, 2012).   

The Nova Scotia Department of Agriculture (NSDA) is tasked with 

maintaining many of the dykes, but has suggested that continuing to reinforce 

dykes using traditional methods such as dyke topping could strain already 

limited financial resources (van Proosdij and Page, 2012). One adaptation 

strategy is to restore some dykeland back into tidal marsh through a process 

known as managed realignment (French, 2001). Reconnecting a dykeland 

landscape with natural tidal input could support marsh restoration via sediment 

deposition and subsequent vegetation colonization. The new marsh can act as a 

buffer to coastal flooding and can more naturally adjust to changes in sea level 

(Singh et al., 2007). Managed realignment has largely been studied and 

implemented in the European context (French, 2006). Managed realignment 

projects have recently been introduced into Nova Scotia in select locations 

(Sherren et al., 2019; Bowron et al., 2012). While managed realignment 

continues to be studied, its potential for supporting foreshore marsh development 
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suggests a viable alternative for adapting some reclaimed landscapes to sea level 

rise (Esteves, 2014).  

    Planning managed realignment requires collaboration with local 

stakeholders to limit potential conflict (Roca and Villares, 2012). Landowners 

are stakeholders with important roles in planning and implementing climate 

change adaptation proposals (Field et al., 2017). Private landowners in Nova 

Scotia are particularly important stakeholders who own roughly 86% of the 

coastline (CBCL Limited, 2009). Some dykeland owners are members of a 

marsh body, a collective of landowners incorporated by the  

Agricultural Marshland Conservation Act c.22, s.1 (Sherren et al., 2019). Under 

the Act, landowners within a section of dykeland may petition to become an 

incorporated marsh body with the power to acquire land, settle disputes, and 

maintain works including dykes and aboiteaux (Agricultural Marshland 

Conservation Act 2000, c.22, s.1). The unique governance system of marsh 

bodies, along with the high rate of coastal landownership, suggest the importance 

of understanding how dykeland landowners view managed realignment within 

the unique context of marsh bodies.  

  This project will build upon existing research in Nova Scotia that 

surveyed citizens on dykeland adaptation strategies (Sherren et al., 2016). We 

will explore current land management, flood risk perception, and views on 

managed realignment among dykeland owners specifically. Additionally, 

incorporating the social and historical context of marsh bodies could identify 

some of the underlying factors that inform a landowner’s views on managed 
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realignment. Understanding how landowners view managed realignment can 

improve future outreach by recognizing gaps in communication as well as 

opportunities for mutual understanding. Identifying the key drivers and barriers 

of managed realignment would contribute to a more collaborative 

implementation in Nova Scotia while enriching understanding of its potential 

application more broadly.  

1.2 Purpose and Rationale   

  This research addresses how landowners view their property within the 

context of sea level rise and their views on adaptation strategies such as managed 

realignment. While no research has been done on public perception of managed 

realignment in Nova Scotia, past implementation on the Cornwallis and 

Missaguash Rivers and current plans for the Onslow River suggests that it will 

be used in the future. The NSDA’s new Working with the Tides program, funded 

by the Disaster Mitigation and Adaptation Fund (DMAF), includes options for 

managed realignment alongside traditional dyke topping and holding the line 

(NSDA, 2021). This indicates a shift towards considering managed realignment 

as an alternative to traditional hard-engineering when holding the line is no 

longer feasible. Understanding how landowners view managed realignment will 

assist decision-makers and researchers in designing communication that 

identifies areas of mutual agreement to build from.  

The research also considers the marsh bodies in Nova Scotia and how 

they influence landowner perceptions of managed realignment. Consultation 

with marsh bodies has been shown to help communicate and implement 
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managed realignment projects (Sherren et al., 2019). A marsh body’s 

responsibility to vote on development within the marsh body under the 

Agricultural Marshland Conservation Act 2000 c.22, s.1 gives them significant 

power to make decisions on proposed projects. The demonstrated ability of some 

marsh bodies to work together to protect dykeland from non-agricultural 

development in Bishop-Beckwith Marsh Body v. Town of Wolfville, 1996 

suggests a high level of cooperation within and between some marsh bodies. 

However, little is known about whether the marsh bodies still promote this level 

of cohesion and how they have changed over time. Understanding the social 

context and trajectory of marsh bodies will identify best practices for 

collaborating with them on managed realignment projects.   

1.3 Literature Review  

1.3.1 Climate Change in Atlantic Canada      

Climate change is expected to impact communities and ecosystems 

around the world. Climate change impacts will vary considerably based on 

geographical location (Salinger, 2005). Coastal systems in particular can expect a 

range of challenges including sea level rise and erosion alongside anthropogenic 

pressures in coastal zones from development and encroachment (Wong et al., 

2014). Coastal systems in areas such as Atlantic Canada are already feeling the 

effects of climate change, including sea level rise and saltwater intrusion into 

groundwater systems (Adams, 2011; Ferguson and Beebe, 2012).   

The Atlantic Canadian province of Nova Scotia is vulnerable to a variety 

of climate change impacts. The macrotidal Bay of Fundy hosts the world’s 
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largest tidal range, with the largest recorded tides (16.4 m) taking place in 

Cobequid Bay, NS (Archer, 2013). In the Bay of Fundy, global sea level rise is 

combined with increased tidal fluctuations and local crust subsidence due to 

post-glacial rebound (Richards and Daigle, 2011). This produces a higher 

relative sea level rise and increases the risk of flooding in the future (Greenberg 

et al., 2012).   

1.3.2 Dykeland Vulnerability to Sea Level Rise  

  The Bay of Fundy dykelands are a series of reclaimed landscapes created 

by dyking and draining intertidal wetlands for agriculture. Despite the 

agricultural advantages that they provide, the dykes have also resulted in the loss 

of roughly half of Nova Scotia’s original wetlands along with a $2 billion annual 

loss in the ecosystem services that they provided (Nova Scotia Environment, 

2013). Altering tidal wetlands in this way increases flood risk because it reduces 

their natural ability to attenuate waves and retain floodwater (Shepard et al., 

2011).   

The current system of dykes is vulnerable to flooding and erosion, with 

an estimated 70% of dyke tracts considered to be vulnerable to erosion and 

overtopping by 2050 (van Proosdij et al., 2018). Some communities like Truro, 

NS, experience regular flooding now due to the combination of rainfall, high 

tides, and ice blockages (Rahman et al., 2019). Foreshore erosion has also been 

observed in some areas and may increase dyke vulnerability through scouring 

(van Proosdij and Page, 2012). However, erosional patterns vary considerably 
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based on local hydrodynamics and may not be a consistent factor in the flood 

risk of an area (Robinson et al., 2004).  

The ramifications of these increasing flood risks include impacts on 

human and natural systems at multiple scales. Roughly 70% of Nova Scotians 

live in a coastal community (CBCL, 2009). Additionally, homes and businesses 

located within dykelands are vulnerable to flooding due to increased 

development in future flood-prone areas (Richards and Daigle, 2011). Residents 

also value dykes and dykelands for recreational activities as well as for their 

aesthetic value (Chen et al., 2020).  

Dyke vulnerability may also present challenges to the infrastructure, 

energy, and cultural heritage of Nova Scotia at the national and international 

level. For example, dykes in the Chignecto Isthmus protect an estimated $70 

million in assets including the TransCanada Highway and CN Railway, as well 

as homes and infrastructure in the city of Amherst (Spooner, 2009; Webster et 

al., 2012). The same area of the Chignecto Isthmus contains over a dozen wind 

turbines producing roughly 35MW of wind energy (Nova Scotia Power 

Corporation, 2021). In the future, dykes will also protect a growing demand for 

freshwater aquifer resources due to the acceleration of private development on 

the coast in recent years. This development includes businesses associated with 

agriculture as well as industries such as tourism (George, 2013; Grieve and 

Turnbull, 2013). Lastly, dykelands represent cultural identity for displaced 

Acadians and symbolize universal value as recognized UNESCO Landscape of 
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Grand Pré (Gagné, 2013). Altogether, the dykes now protect a growing number 

of assets in addition to the agricultural land they were originally built to protect.  

1.3.3 Climate Change Adaptation and Managed Realignment   

Climate change adaptation research has become increasingly necessary 

due to the expected, irreversible impacts of global climate change such as sea 

level rise (McCarthy et al., 2001). Climate change adaptation is defined by the 

Intergovernmental Panel on Climate Change (IPCC) as “The process of 

adjustment to actual or expected climate and its effects” (IPCC, 2014). This 

definition recognizes that adaptation is a process rather than a single set of 

decisions made at one time. The push in climate change research to contextualize 

climate impacts in different spatial settings suggests that different parts of the 

world will be impacted in different ways (Hulme, 2008). Nevertheless, the IPCC 

recommends that adaptation should generally foster resilience by favouring 

dynamic approaches found in adaptive management (Noble et al., 2014).  

Engineered and technological adaptation continue to be the most 

common adaptation responses (Noble et al., 2014). For example, many low-lying 

coastal areas are adapting to rising sea levels by building embankments known as 

dykes, a method employed in some places for thousands of years (Roca and 

Villares, 2012). Building or reinforcing hard-engineered defenses may only 

provide short-term protection, while potentially exacerbating risk by encouraging 

development. For example, coastal squeeze occurs when foreshore wetlands are 

unable to naturally grow due to the presence of structures such as a dyke 

(French, 2001).  
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Alternatives to hold-the-line strategies are favoured to optimize the 

natural benefits of ecosystems during sea level rise (IPCC, 2007). Managed dyke 

realignment is one alternative used in European and increasingly North 

American coastlines to support or restore ecosystem benefits, primarily of 

wetlands. Managed realignment approaches can enhance coastal resilience by 

allowing for more flexibility than hard-engineered structures (Luisetti et al., 

2011). Managed realignment often leads to the planned removal of coastal 

defenses to restore tidal influences and support wetland growth (van Proosdij and 

Page, 2012). Newly-formed wetlands can then adapt more dynamically to 

environmental changes such as sea level rise (Esteves, 2014). Managed 

realignment implementation is still relatively novel despite active research 

projects to understand its potential applications (French, 2006). Managed 

realignment has been applied in a broad range of settings for a variety of 

purposes (Rupp-Armstrong and Nicholls, 2007).   

Despite its novelty, research into the process of managed realignment has 

increased in the past thirty years. During a managed realignment, wetland growth 

is fueled predominantly by local hydrodynamics and sedimentation processes 

(French et al., 2000). As sedimentation occurs, vegetation colonies can help to 

further stabilize and engineer new wetland habitat (Virgin et al., 2020). 

However, there remains a high level of unpredictability in managed realignment 

in practice, suggesting the need for a case-by-case analysis to determine the 

suitability of applying a managed realignment scheme (Ledoux et al., 2005).   
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Managed realignment in the Bay of Fundy context can help support both 

the natural and human systems constrained by hard-engineered coastal defenses. 

The NSDA defines dyke realignment to include dyke retreat inland or an 

alteration to an existing dyke alignment (NSDA, 2021). These actions could 

occur in tandem, in which a new dyke alignment supports tidal marsh growth 

while a reinforced landward dyke protects valuable assets against flooding 

(Sherren et al., 2019). The process of tidal marsh growth occurs when sediment 

deposition from tides allows for vegetation growth and stabilization. The ability 

of the new marsh to protect against sea level rise largely depends on this rate of 

marsh growth. The Bay of Fundy’s high sediment concentration could increase 

the rate of sediment deposition in some areas (Wollenberg et al., 2018; Virgin et 

al., 2020). These synergies are crucial considering the current and projected 

vulnerability of dykes to sea level rise and overtopping (van Proosdij and Page, 

2012).  

1.3.4 Barriers to Implementing Managed Realignment  

Considering its potential use for climate change adaptation, managed 

realignment could be a suitable strategy to implement in some low-lying coastal 

areas. Managed realignment implementation, as any adaptation strategy, can be 

limited by a number of factors (Biesbroek et al., 2015). For example, climate 

change adaptation can be limited by decision-making at multiple scales of 

governance (Moser and Ekstrom, 2010). Adaptation planning can also meet 

resistance by institutions who favour status quo approaches over making changes 

necessary for adaptation (Barnett et al., 2015; Rahman et al., 2021).   
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Climate change adaptation is often “limited by the values, perceptions, 

processes and power structures within society” (Adger et al., 2009). Adaptation 

should incorporate local values to develop culturally-sensitive knowledge of 

climate risk in affected communities (Magnan, 2014). This requires 

understanding and incorporating the complex social interactions that exist 

between people and place (Barnes and Dove, 2015).  

Negative public perception is a commonly cited barrier in the 

implementation of managed realignment. Understanding public sentiment is 

crucial as managed realignment projects can create social conflict among 

stakeholders and the local community (Roca and Villares, 2012). For example, 

farmers may cite their generational history of working the land, suggesting a 

strong attachment to agricultural heritage (Parrot and Burningham, 2008). Public 

perceptions of managed realignment can be influenced by a number of factors 

that can result in views that are negative, positive, or indifferent (Goeldner-

Gianella, 2007). The highly variable perception of managed realignment 

suggests that understanding it may require a case-by-case approach (Myatt-Bell 

et al., 2002).   

Support for managed realignment can be largely dependent on perceived 

flood risk and its ramifications (Needham and Hanley, 2019). Knowledge of the 

biophysical context often help to create accurate accounts of managed 

realignment and promotes acceptance (Goeldner-Gianella, 2007). For example, 

awareness of ecosystem services provided by wetlands are not always fully 

understood by the public, who may instead cite concerns over aesthetics or pests 
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(Bowron et al., 1999). Some are wary of the landward movement of coastal 

water because it admits defeat (Ledoux et al., 2005). Communities may instead 

prefer to maintain the status quo of their landscape by continuing hold-the-line 

strategies that are minimally disruptive to existing values and livelihoods (Roca 

and Villares, 2012).   

These factors of place attachment and flood risk on managed realignment 

perception are also reflected in the wider literature on climate change adaptation 

(Gifford, 2014; Kettle and Dow, 2014). Both climate change adaptation and 

managed realignment literature acknowledges the role of actors in their planning 

processes (Dow et al., 2013). Actors are individuals or institutions with the 

ability to help facilitate climate change adaptation (Klein and Juhola, 2014). 

Actor-oriented climate change adaptation could improve adaptation planning 

despite the differences in values and contexts that often exist (Eisenack et al., 

2014). Involving stakeholders including citizens, landowners, and farmers is 

suggested in order to improve collaboration on managed realignment during the 

planning and implementation process (Liski et al., 2019).     

Climate change adaptation research has been criticized for not effectively 

incorporating the perceptions of landowners and farmers (Soubry et al., 2020a).  

Landowners can play an important role in facilitating climate change adaptation 

(Field et al., 2017). Research incorporating the views of landowners can help 

decision-makers understand motives behind land management and decision-

making (Hansson et al., 2012). Little to no research has been done to incorporate 

the views of dykeland landowners in climate change adaptation. Nova Scotia’s 
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high coastal population and high rate of private landownership suggest that 

landowners are important stakeholders for implementing coastal climate change 

adaptation (Sutherland, 1997). Understanding the context that landowners 

operate in is essential for understanding perception of managed realignment.   

1.4 Knowledge Gaps  

  This research will help fill three knowledge gaps related to managed 

realignment and climate change adaptation more broadly. In the Nova Scotian 

context, it will contribute to knowledge on climate change risk perception among 

coastal landowners. Risk perception can help inform views on managed 

realignment among dykeland owners. Additionally, interviews with marsh body 

members can help understand how marsh bodies have changed and how they 

function today. This can reveal opportunities for working with marsh bodies and 

landowners on managed realignment projects.  

  This research can also contribute to the growing body of literature on 

managed realignment perceptions by stakeholders. Few studies have looked into 

perceptions of managed realignment by private landowners specifically. 

Additionally, literature on managed realignment perception is largely from 

Europe and represents a spatial knowledge gap. This research can compare its 

findings with European studies and help introduce the North American 

perspective of managed realignment perception.  

  Lastly, this research will contribute the views of landowners, particularly 

farmers, in climate change adaptation literature. Climate change adaptation can 

fail to fully understand and incorporate perceptions of farmers by favouring 
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statistical surveys over more in-depth methods (Soubry et al., 2020a). By 

interviewing landowners, this research will enhance adaptation planning by 

incorporating the views of landowners, who are crucial in implementing climate 

change adaptation (Field et al., 2017). This can enable a more collaborative 

response to climate change and help bridge the gap between stakeholders and 

adaptation practitioners.  

1.5 Research Questions  

The knowledge gaps identified above represent broad, yet answerable 

questions about the role that landowners play in adapting the dykelands to 

climate change. More specifically, this research will address the following 

questions:  

1) How do Nova Scotian dykeland owners perceive flood risk as a result of sea 

level rise?  

2) How do Nova Scotian dykeland owners perceive the social dynamics of their 

marsh body or community over time?   

3) How do dykeland landowners viewed managed realignment and subsequent 

marsh restoration?  
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Chapter 2  

Study Area  

  

2.1 Dykeland History   

From the rolling pastures along the shore of Cobequid Bay, to the UNESCO  

Landscape of Grand Pré, the dykelands are an important part of Nova Scotia’s 

agricultural industry and culture. Grand Pré in particular is a major cultural hub 

for tourism, a key industry in rural Nova Scotia (George, 2013; Chen et al., 

2020). In addition to being a tourist attraction, Grand Pré and the surrounding 

dykelands in Kings County are highly productive agriculturally, contributing 

30% of the province’s agricultural output in 2001 (Campbell, 2016). The cultural 

value and agricultural productivity of Nova Scotia’s dykelands suggests that they 

are cultural agricultural landscapes embedded with a range of meanings and 

experiences (Sherren et al., 2016).  

 Given the threat that climate change poses to the dykelands, as well as 

the different options for adaptation, it is unclear what the future holds for Nova 

Scotia’s dykelands. However, a clue to the future of the dykelands could be 

found in understanding their historical evolution. A historical overview will help 

situate the research within an appropriate historical context by acknowledging 

how past events have helped to shape the current actions decision-makers face 

today (Parsons et al., 2019). Additionally, management realignment and other 

ecological restoration strategies should be situated within the environmental 

history of the local landscape during their planning processes (Higgs, 2003).   
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2.1.1 Pre-colonization  

French Acadians were the first settlers to use dyking technology to 

reclaim wetlands in present-day Nova Scotia (Bleakney, 2004). However, these 

settlers were not the first to inhabit and use the wetlands that would eventually 

become the dykelands. Therefore, it is important to first understand how local 

indigenous communities, specifically the Mi’kmaq, related to these tidal wetland 

landscapes. Integrating indigenous value systems into climate change adaptation 

could help disrupt maladaptive patterns of decision-making (Parsons et al., 

2019). Additionally, it will help tell the full environmental history of these 

landscapes while providing a contrasting perspective on the tidal wetlands and 

their uses.  

The area of present-day Nova Scotia is located in the unceded territory of 

the Mi’kmaq. The name Mi’kmaq is derived from the term nikmak, or “my kin-

friends.” For over 11,000 years, the Mi’kmaq and their ancestors have lived in 

the land of Mi’kma’ki, which includes the Canadian provinces of Nova Scotia, 

Prince Edward Island, and parts of New Brunswick and the Gaspé Peninsula of 

Quebec (Figure 2.1). The territory of Mi’kma’ki was communally owned and did 

not belong to any individuals. The Mi’kmaq viewed their land as part of the 

Natural law and believed it should be inherited by ancestors and passed on for 

future generations to use (Berneshawi, 1997).  
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Figure 2.1. Mi'kma’ki Territory with associated place names according to the 

Confederacy of Mainland Mi’kmaq. Modified from Bernard et al. (2015). 

 Prior to colonization, the Mi’kmaq used tidal marsh in the Bay of Fundy 

seasonally for harvesting food and other resources (Hatvany, 2003). The 

Mi’kmaq fished, hunted waterfowl, and collected plants commonly found in the 

tidal marsh (Johnston, 2007). Some tidal marsh plants such as kiw'eswa'skul or 

Sweetflag (Acorus americanus) were used to treat diseases and prevent illness 

(Lacey, 1977).  The Mi’kmaq collected these resources during the spring and 

summer months and then returned to upland communities during fall and winter 

(Hornborg, 2008). These seasonal migration patterns suggest that the Mi’kmaq 

valued tidal wetlands for the food and resources they offered.  

Today, the Mi’kmaq Conservation Group, an environmental group 

administered by the Confederacy of Mainland Mi’kmaq (CMM), works to 

restore wetlands to reestablish an important cultural connection to wetlands and 

the species that rely on them (Saltwire, 2021). The influx of European settlers 
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into Mi’kma’ki began a long history of colonization and exploitation of the land 

and its original inhabitants. Today, there are 13 Mi’kmaq communities in Nova 

Scotia representing about 2% of the provincial population. Mi’kmaq influence on 

place names along the Bay of Fundy include the Kennetcook River (knektuk) 

and Shubenacadie (Sikipne’katik). These original stewards of the land offer an 

alternative view of dykeland management that could improve decision-making 

around flood protection in a changing climate (Parsons et al., 2019).  

2.1.2 Acadian reclamation (1604-1755)  

Acadians arrived in present-day Nova Scotia in 1604 and created their 

first successful settlement at Port Royal in 1605. Between the first case of 

reclamation near Port Royal around 1607 and their deportation in 1755, Acadians 

dyked and drained more than 5,200 hectares of tidal marsh (Hatvany, 2003). 

Historians note that the original Acadians settlers included surveyors and salt 

miners familiar with practices of dyke construction and drainage employed in 

France at the time (Butzer, 2004). As a result, Acadians overwhelmingly 

preferred reclaiming land to clearing uplands by an estimated ratio of 26:1 

(Hatvany, 2003). Their preference for dyked land is significant considering the 

roughly five years required to dyke and drain the land for agriculture. Some 

British and Mi’kmaq peoples were skeptical of the reclamation process given the 

loss of valuable wetland habitat for Mi’kmaq peoples who harvested food from 

them (Johnston, 2007).   

However, the geographical terrain that the Acadians were settling was 

conducive for draining tidal wetlands for agriculture. First, the upland soils 
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proved to be acidic and hard to work, resulting in low agricultural yields 

(Bleakney, 2004). Meanwhile, the large tidal range found in the Bay of Fundy 

resulted in expansive tidal flats with fine sediment and minerals suitable for 

agriculture. These tidal deposits created much more fertile conditions than the 

surrounding upland soil, composed of igneous rock created from glacial deposits 

(Butzer, 2004).  Over time, the rich soil deposits, along with the lack of stones 

and trees, provided a suitable alternative to clearing upland areas for agriculture.   

To access this fertile soil, the Acadians needed to prevent tidal water 

from entering by building structures known as dykes. This Acadian process of 

dyke construction was so efficient that it would be passed down through 

successive generations, largely unchanged (Bleakney, 2004). Dyke construction 

began with building the earthen base of the dyke using topsoil and then topping it 

with square blocks of sod (gazons) from nearby marsh hay (Spartina patens). 

These sod-cutters used a tool known as a dyking spade with a modified shape to 

easily position sod onto a new dyke roughly 5-6 feet tall, depending on the tidal 

amplitude that varied along the Bay of Fundy (Bleakney, 2004; Johnston, 2007). 

The sod was effective in preventing water from breaching due to the high density 

of root mass found in each of the sod bricks. These tasks were often performed in 

teams of six or more men, each one working on a different step of the process 

(Cormier, 1990).   

Along with dyke construction, the invention of the Acadian aboiteau also 

improved the process of reclamation by increasing drainage within the dykeland 

area. An Acadian aboiteau consisted of a wooden sluice gate structure with a 
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valve that remained open during low tide and closed during high tide. This 

function helped drain excess rainwater landward of the dyke while also 

preventing tidal water from entering the newly-reclaimed land. This new 

technology symbolized the state-of-the-art dyking techniques that the Acadians 

were using at the time (Johnston, 2007). In fact, ‘les aboiteaux’ came to represent 

the entire system of dykes and aboiteaux by future generations of Acadians 

(Rudin, 2015) (Figure 2.2). Over time, the aboiteau became a symbol of Acadian 

ingenuity and was instrumental in protecting Acadian identity in areas of 

southern New Brunswick (Cormier, 1990; Rudin, 2015).   

  

Figure 2.2 Dykeland system today (les aboiteaux)   

  

Acadians expanded into new settlements such as Beaubassin and Grand 

Pré, bringing the practice of land reclamation with them (Figure 2.3). Families 

reclaimed land as it was needed, creating a patchwork of landscapes to allow 
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future generations to eventually use the land (Kennedy, 2013). Newly dyked land 

was often passed down through the family through marriage, forming a tight, 

interconnected community (Kennedy et al., 2018). Reclamation projects were 

largely planned and executed by the community body of marshland owners 

rather than from a recognized institution such as the French government or 

Church (Johnston, 2007). This grassroots process of reclamation through marsh 

bodies was a unique form of land governance and may have played an important 

part of fostering a sense of identity among Acadian settlers (Johnston, 2007). 

Further, the legacy of these marsh bodies including the larger Grand Pré and 

Bishop-Beckwith marsh bodies that formed in 1760 would continue the tradition 

of communal ownership of dykeland into the present day.  

  

Figure 2.3 Locations of major Acadian settlements by the 18th century  
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The deportation of Acadians beginning in 1755, an event known as Le 

Grand Dérangement, would drastically change the future of the dyked 

landscapes. Acadians who refused to swear an oath of allegiance to the British 

Crown were removed from the land and forced to abandon the dyked lands built 

by generations of Acadian settlers (Wynn, 1979). These dyked landscapes would 

come to define the legacy of the Acadians and remain as a living testament of 

their presence in Acadie. In their place, British colonists as well as new 

immigrants would come to own and build dykes of their own, continuing the 

tradition of reclamation started by the Acadians.   

2.1.3 Dykeland Expansion and Rebuilding (1755 – 1940)  

The deportation of the Acadians predictably caused issues for the dykes and 

aboiteaux. Due to the overall neglect of the dykes, a storm in 1759 breached and 

flooded the Grand Pré marsh (Bleakney, 2004). After recognizing the damage, 

the British government passed the ‘Act for Appointing Commissioners of 

Sewers’ to permit communities to monitor dykes and their repairs (Percy et al., 

2005). This Act represented the first government investment and repair of the 

dykes, which would come partly with the help of Acadians who fled deportation 

(Milligan, 1987). As British settlers learned more about the dykes and aboiteaux 

from Acadians, a renewed investment in dyking ensured a continuation of 

dykeland agriculture rather than a decline (Wynn, 1979). Through the rest of the 

18th and 19th centuries, the dykelands underwent social, physical, and 

technological changes. After the Acadian deportation, Governor Charles 

Lawrence in the early 18th century invited New England Planters to settle 
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Acadian land and provide much-needed labor for repairing dykes and farming 

dykeland. This was followed by the influx of United Empire Loyalists leaving 

the New England colonies after the American War of Independence. Over the 

years, more families would immigrate to Nova Scotia to farm the rich soil, 

including Yorkshire emigrants as well as people of German and Dutch descent 

(Milligan, 1987). The new influx of farmers also brought changes to the farming 

practices and agricultural uses of dykeland. Whereas Acadian farmers used the 

dykelands for a variety of crops, new immigrants used the land mostly for 

pasturage and hay (Wynn, 1979).  

As the dykeland acreage expanded in the 19th century, instances of dyke 

breaching became more frequent. One of the most notable flooding events came 

in 1869 during the Saxby Gale, where dykes were overtopped by 1-2 m (3-6 ft) 

and it took years for the land to be reclaimed and re-ditched (Bleakney, 2004). 

These floods were partly correlated with a natural variation known as the Saros 

cycle that creates a peak of high tidal ranges every 18.03 years (Bleakney, 2004; 

Desplanque and Mossman, 2004).  In addition to the Saros cycle, the lunar nodal 

cycle occurs every 18.61 years, with the next projected peak to occur in 2034 

(Haigh et al., 2011). These events served as a reminder that the dykelands are 

situated in a highly volatile environment due in part to natural fluctuations in 

tidal range.  

Technological change also defined Nova Scotia’s dykelands in the early 20th 

century. For example, the invention of machine-powered vehicles caused the 

price of hay to fall drastically, negatively impacting the dykeland farmers who 



29  

  

still relied on hay as their dominant crop (Milligan, 1987). Economic devastation 

during the Great Depression, along with Canada’s involvement in World War II, 

limited the labour required to maintain dykes, leading to their widespread 

neglect. Despite these negative impacts, the invention of motors also improved 

dyking techniques, with heavy machinery soon replacing manual labour. Heavy 

machinery also become a major source of investment from government officials, 

leading to more government intervention and centralized management of the 

dykelands (Bleakney, 2004).  

2.1.4 Government intervention and social organization (1940 – Present)  

As World War II ended, Provincial and Federal Governments saw the need to 

repair the neglected dykes that protected some of the region’s most productive 

farmlands. In 1943, the Federal and Provincial Governments formed the 

Maritime Dykeland Rehabilitation Committee (MDRC) to conduct emergency 

repairs on dykes in immediate danger of flooding. When it became clear that the 

dykelands would require a more substantial investment, the Federal government 

passed the Maritime Marshland Rehabilitation Act, the first direct federal 

investment of the dykelands. The Act formed the Maritime Marshland 

Rehabilitation Administration (MMRA) to oversee the repair of dykes in Nova 

Scotia and New Brunswick. The MMRA used modernized equipment such as 

drag lines and steam shovels to reinforce existing dykes, many of them sitting 

atop original Acadian or Planter dykes.   

In an effort to streamline the process of dyke repairs, the MMRA 

required dykeland owners to consolidate into ‘marsh bodies’ to request 
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assistance with activities including repairing dykes and aboiteaux. In many cases, 

these marsh bodies already existed to improve dykeland management and the 

MMRA requirement only formalized their existence. The physical boundary 

containing the marsh body was determined using the high water line at the time 

and was agreed on by two-thirds of the marsh body collective (Milligan, 1987). 

Marsh bodies also provided a formal platform for neighbouring dykeland owners 

to work together on mutually beneficial projects and settle disputes should they 

arise. This collaboration provided a formalized structure for dykeland 

management and development to provide for the common interest. For example, 

a marsh body could work together to develop a centralized drainage plan instead 

of a more fragmented approach.   

The Federal Government in 1968 passed responsibility of the dykes over 

to the Provincial Governments (van Proosdij et al., 2013). In Nova Scotia, the 

Nova Scotia Department of Agriculture and Marketing became the governmental 

body responsible for maintaining the dykes. Over the years since, the now-

NSDA would acquire ownership of many of the dykes themselves, with the 

consent of the landowners (Milligan, 1987). This change in ownership signaled a 

wider recognition that the dykes were protecting assets other than agricultural 

land, including residential and commercial, as well as major pieces of 

infrastructure.  

The lack of stones and other obstructions in dykeland soils led to non-

agricultural development pressures within dykeland communities. The increased 

development on dykeland for commercial uses introduced tensions between 
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developers and landowners, who sought to retain dykeland for agricultural 

purposes (Connell and Cameron, 2016). These tensions peaked in Wolfville 

during the 1990s, when the town received push-back from marsh bodies for 

planning to develop dykeland, despite the land being within the boundaries of the 

town of Wolfville. This dispute led to a court case (Bishop Beckwith v. Town of 

Wolfville), with several marsh bodies including the Grand Pre, Bishop-Beckwith, 

and Wellington marsh bodies working together to protect the dykelands from 

development. While the original court decision was awarded to the marsh bodies, 

the appeal would decide that the municipal ownership of the dykeland was a 

stronger case than the Provincial Act that gave marsh bodies regulation over the 

dykelands. As a result, the land was used to develop retail stores, offices, and a 

soccer field.  

Continued non-agricultural uses of dykelands in the 1990s for purposes 

such as recreation and industry led to legislative action to protect dykelands from 

further nonagricultural development. Nova Scotia passed the Agricultural 

Marshland Conservation Act c.22, s.1 to enumerate the powers of marsh bodies 

and restrict their use for agriculture. The AMCA requires that non-agricultural 

uses of the dykelands obtain a variance permit approved by at least two-thirds of 

the marsh body. Recently, these variances have been issued for a variety of non-

agricultural land uses that provide economic, environmental, and cultural 

benefits to local communities and the Province.  
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2.1.5 Dykelands today   

Today, roughly 30% of dykeland areas are either not currently productive or 

are used for commercial, residential, industrial, and energy uses. Renewable 

energy such as wind turbines have been built on dykelands due to the availability 

of constant wind on the coast (NSDA, 2021). Ducks Unlimited Canada (DUC) 

are investing in wetland restoration and freshwater retention ponds to provide 

habitat for migratory waterfowl (Loder et al., 2018). In 2012, the dykelands of 

Grand Pré were formally acknowledged as a UNESCO World Heritage Site due 

to their historical significance and testament to Acadian culture (Gagné, 2013). 

These projects reflect the high land value and multiple potentials that dykelands 

still possess.  

The diversification of dykeland uses comes at a time when farming as an 

occupation continues to decline due to decreased profitability in the industry, as 

well as lingering economic damages from diseases such as mad cow disease 

(NSDA, 2010). Loss of cropland cover among dykeland counties shows that 

some dykeland is going unused, with Kings County losing 10% of dykeland in 

active production between 2001 and 2006 (Devanny and Reinhardt, 2011). The 

decrease in dykeland acreage in active production has prompted development 

pressures for commercial, industrial, and residential land uses (Connell and 

Cameron, 2016). To innovate, dykeland farms have begun testing out new crops 

for different markets, including fruits and vegetables (Milligan, 1987). This 

contributes to increased rates of specialization among farms in dykeland areas 

compared with other parts of the province (Figure 2.4). Social changes in 
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farming include age and gender, where the gender gap between male and female 

farmers continues to shrink and farmers are becoming older on average 

(Devanny and Reinhardt, 2011).  

 

          Figure 2.4 Farm Specialization Levels in Nova Scotia by County. 

                Data Source: Department of Inclusive Economic Growth 

 

Climate change also poses potential risks to dykeland agriculture in Nova 

Scotia. The NSDA’s Working with the Tides Program funded by the Disaster 

Mitigation and Adaptation Fund (DMAF) directs dyke reinforcement, aboiteaux 

construction, and drainage work in preparation for sea level rise on select 

dykeland sites (NSDA, 2021). New Provincial Legislation such as the Coastal 

Protection Act (CPA) is expected to help balance environmental protection with 

economic development in coastal areas including dykelands (Province of Nova 

Scotia, 2019). These partners and landowners suggest that the dykelands are 

active landscapes with multiples values and benefits attached to them, 
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highlighting the need for collaboration. Understanding how these stakeholders 

view adaptation strategies will improve collaboration around project 

implementation to protect the future security of the dykelands.  

2.2 Research Study Area  

This research seeks to understand how climate change adaptation projects 

like managed realignment are perceived by dykeland landowners within a marsh 

body. Recruiting landowners from within a marsh body allows a more systematic 

approach to invite landowners that represent dykeland landscapes as they exist 

today. Marsh bodies also constitute physical space, providing a concrete study 

area from which to select research participants. Spatial data from the NSDA was 

used to map marsh body boundaries (Figure 2.5). In total, these marsh bodies 

cover over 17,400 hectares of land in Nova Scotia across Annapolis, Colchester, 

Cumberland, Digby, Hants, Kings, and Yarmouth Counties (Province of Nova 

Scotia, 2021).   
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Figure 2.5 Distribution of Incorporated Marsh Bodies in Dykeland Counties of Nova 

Scotia. Data Source: Nova Scotia Department of Agriculture 

  

  

  

  

  

  

  

  

  



36  

  

Chapter 3   

Research Methodology  

  

3.1 Research Methodology Overview  

The purpose of this research is to understand how dykeland owners view 

managed realignment within the social and historical context of marsh bodies. 

Proposed managed realignment projects can cause social conflict for a variety of 

reasons and therefore implementation requires a place-based approach (Myatt-

Bell et al., 2002). Dykelands and their tidal wetland counterparts may be 

perceived differently by citizens based on where they live or their experiences as 

a direct stakeholder (Sherren et al., 2016). Because people perceive dykelands 

differently depending on their position, it is important to select a methodology 

that fully incorporates the lived experiences of dykeland landowners.  

This research followed a phenomenological methodology consisting of 

semistructured interviews with landowners about their experiences owning 

dykeland, their views on managed realignment, and their involvement in marsh 

bodies. The next section describes the review of gray literature to inform the 

methodology and guide the research. The subsequent two sections explain the 

procedures used to select and invite marsh body landowners to participate in an 

interview. Interview responses were recorded using a handheld digital recorder 

and then transcribed using the Descript software. Subsequently, the analytical 

methods are described. The participant responses were analyzed using inductive 

qualitative coding in two separate cycles. Following this chapter, the resulting 
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themes will reveal opportunities to collaborate with dykeland landowners on 

managed realignment.  

3.2 Interview Design  

Despite the availability of literature on landowner perceptions of 

managed realignment, there is no corresponding research in the dykeland 

context. This knowledge gap may consequently leave out important background 

information or context that could otherwise be incorporated into the 

methodology. For example, perceptions of managed realignment on working 

coastal landscapes can be highly influenced by history and local idiosyncrasies 

(Roca and Villares, 2012). Additionally, dykelands are influenced by larger-scale 

processes, from climate change to agricultural demand. To account for a lack of 

prior knowledge, some qualitative researchers use extant gray or non-academic 

literature to inform their methodology (Garousi et al., 2019). In this research, 

using relevant gray literature can help focus the methodology by using relevant 

knowledge from local residents and marsh body members.  

  Documents related to marsh bodies were accessed digitally from the 

Grand Pré marsh body fonds available online at the Acadia University Esther 

Clark Wright Archives. These documents included official correspondence, 

public speeches, and meeting minutes from the Grand Pré, Bishop-Beckwith, and 

Wellington marsh bodies. These three marsh bodies are located in Kings County, 

NS, and the documents span the years 1949-1996. While this presents an 

incomplete spatial and temporal record in the gray literature, these documents 
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ultimately provided helpful context in the perception of land use and dyke 

maintenance among marsh body members.  

  Marsh body documents were coded using handwritten notes or tags that 

labeled by the topic being discussed. Recurring codes were highlighted and then 

grouped into preliminary topics including land use, development, future 

potential, and community (Table 3.1). Topics were used to inform interview 

questions and help ground the research process.  

Table 3.1 Emergent topics coded from marsh body documents  

Topic  Code  

Land Use  

  

  

Agricultural Dykeland Use  

Dykeland Fertility  

Generational Agriculture  

  

  

Development  

Decreasing Agricultural  

Land Base  

  

  

Future Potential  

  

Dykeland Irreplaceability 

Dykeland Preservation  

  

Community  

  

  

Marsh Body Collaboration 

Dykeland Public Good  

  

Interview questions were created based on a semi-structured interview 

format. A semi-structured interview format is comprised of open-ended 

interview questions allowing the researcher to ask secondary or follow-up 

questions (Burke and Miller, 2001). The follow-up questions provide some 

flexibility for researchers to elaborate on emergent themes during the interview. 

Follow-up interview questions are especially important in this research due to the 
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fact that no prior work has been done with dykeland landowners specifically and 

therefore new themes were likely to emerge during the interviews.  

Interview questions were also written with the broader research questions 

in mind (Appendix A). In particular, this research explores how dykeland owners 

view sea level rise and managed realignment approaches within the historical 

and social context of marsh bodies. Interview questions were created that aimed 

to uncover how participants view future climate risks (Q3 and Q4), dyke 

vulnerability (Q5), managed realignment (Q6 and Q7), and community/marsh 

body responses and dynamics (Q8). Based on the emergent topics from the 

marsh body documents, three additional interview questions were added to 

ground the interview responses and increase their relevancy for farmers and 

marsh body members. These interview questions (Q1, Q2, and Q9) sought to 

explore the emerging topics of intergenerational land ownership, land use and 

development, and future dykeland potential, respectively (Appendix A).  

3.3 Sampling  

  Sampling is the process of selecting and inviting people to participate in a 

research study. Deciding who can participate in a research study is an important 

part of the research process. Sampling strategies should reflect the purpose of the 

study being conducted and should strive to select a representative sample 

(Arcury and Quandt, 1999). Given the diverse set of experiences that exist on 

dykelands today, this research certain considerations such as the land use, 

geography, and marsh body features of the dykelands were accounted for.  
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3.3.1 Land Use  

This research targets private dykeland landowners within a marsh body in 

Nova Scotia. However, dykelands themselves represent a diverse range of land 

uses, including agricultural, residential, commercial, recreational, and cultural 

uses. The sampling strategy used in this research targeted mostly agricultural and 

residential properties. Landowners using their dykeland for commercial or 

industrial purposes were not considered for this research because these activities 

fall outside the target audience of private landowners. By considering the 

multiple land uses present on dykelands today, this research hoped to account for 

the diverse ranges of experience that dykeland owners have.  

To assess which properties correspond with a certain land use, I used 

Google Maps, which revealed some clues of how the dykeland was being used. 

For example, lines of hay bales suggested that hay was cultivated and that the 

land could be used for agriculture (Figure 3.5). Additionally, I used the Google 

Maps Streetview tool to establish residential or agricultural uses of the land, 

including the presence or absence of a barn, tractors, and other agriculturally 

related equipment. Although using Google Maps could not definitively assign 

land uses to dykeland properties, it did improve my knowledge of the local area 

and identified areas of recent agricultural activity.  
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Figure 3.1. Aerial imagery showing hay bales in dykeland areas of Nova Scotia   

(Source: Google, n.d.)   
3.3.2 Geography  

Properties were chosen based on geographic distribution throughout the 

dykeland counties of Nova Scotia, namely Annapolis, Colchester, Cumberland, 

Digby, Hants, Kings, and Yarmouth county. Dykelands vary geographically 

across the Bay of Fundy and so it is important to capture this spatial diversity. 

For example, tidal ranges are different between the upper and lower Bay of 

Fundy, meaning that perceptions of sea level rise and adaptation could vary. 

Additionally, dykelands are located in different municipalities and political 

jurisdictions, meaning they could have significantly different histories. For 

example, local disputes such as Bishop-Beckwith Marsh Body v. Wolfville, in 

1996 may have a strong impact on local dykeland owners. Therefore, landowners 
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were initially sampled in each of the dykeland counties according to how many 

marsh bodies were present in order to reduce spatial bias in the sampling.  

3.3.3 Marsh Body Features  

Because this research seeks to understand the perspective of marsh 

bodies, landowners were also sampled based on their location relative to a Nova 

Scotia marsh body. In this context, a marsh body can refer to the physical 

landscape that encompasses the land owned by members of the marsh body. 

Marsh bodies have geographically defined boundaries under the Agricultural 

Marshland Conservation Act 2000 c.22, s.1. These boundaries were created by 

the NSDA and are agreed upon by members of the marsh body.  

While marsh bodies may still be incorporated today, many marsh body 

organizations throughout the province are not considered active. Inactive marsh 

bodies suggest that the members meet infrequently or not at all. Data from the 

Nova Scotia Department of Agriculture (NSDA) lists the activity status of each 

marsh body in the province (Chris Ross NSDA Project Engineer, Personal 

Communication, Sep 11, 2020). The sampling strategy in this research targeted 

both active and inactive marsh bodies in order to assess how changes in this 

activity could affect views on managed realignment.  

Along with NSDA marsh body data, civic address point data from the 

provincial GeoNOVA database was used to select addresses within the study 

area (Province of Nova Scotia, 2018). Additionally, Nova Scotia Property Data 

(NSPRD) boundaries were used to select addresses within a section of marsh 
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body (NSDSIS, 2017). Using the property boundary was especially useful 

considering that relatively few (668) civic address points actually fall directly 

within a marsh body boundary. Additionally, many civic addresses within a 

marsh body were commercial businesses and therefore unsuitable for 

recruitment. Instead, using the NSPRD property data made it possible to identify 

civic addresses within properties that intersect a marsh body, expanding the total 

number of civic addresses that could be sampled.  

  After making considerations for the multiple land uses, geographic 

variations, and marsh body features present among Nova Scotian dykelands, a 

total of 80 addresses were sampled across the seven dykeland counties of Nova 

Scotia. A breakdown of how many addresses were sampled in each county can 

be found in Table 3.2.   

Table 3.2 Distribution of recruitment letters by dykeland county  

 

County  
Number of 

Addresses Sampled  

Cumberland  18  

Colchester  16  

Hants  15  

Kings  17  

Annapolis  10  

Digby  1  

Yarmouth  3  

Total  80  
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3.4 Recruitment  

  Recruitment letters were mailed to selected addresses via Canada Post 

(Appendix B). Recruitment letters included information on the research topic, 

the information that the prospective participant could contribute, and the 

telephone or virtual format of the interview. Letters were mailed in four separate 

stages to accommodate unintentional gaps in response rates that could arise as 

the research progressed. For example, the first recruitment phase saw 

overrepresentation from participants in Kings County, prompting a need for 

higher sampling and recruitment in other counties. Using this staged approach 

for recruitment allowed some flexibility in gathering a more representative 

sample of marsh body landowners. Another reason for this staged approach was 

to accommodate different occupations, including farmers, and their busier work 

schedules at certain times of the year. Lastly, spreading out the recruitment 

process also allowed for a steadier stream of responses as opposed to a heavy 

workload upfront.  

  In addition to the mail-outs, other recruitment methods were 

implemented to reach dykeland landowners. A digital advertisement campaign 

was launched via the Saltwire Network, a newspaper publishing company based 

in Atlantic Canada. A digital advertisement campaign was launched on January 

20, 2021 and ended on February 10, 2021 (Appendix C). The advertisement was 

targeted in the dykeland counties and ran for 30,000 impressions or views. 

Overall, 0.21% of views resulted in a click, which is above the industry standard 

of 0.11%. However, no one reached out to participate in the research project as a 
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result of the advertisement. While the digital campaign did not result in any 

participants, it could be used as a learning experience for future research and 

outreach with dykeland stakeholders.  

3.5 Interviews  

 Interviews took place from November 2020 to May 2021 after approval 

from the Saint Mary’s University Research Ethics Board (File Number 20-120) 

and completing the Course on Research Ethics by the Tri-Council Policy 

Statement (TCPS) (Appendix D). The interviews were originally planned to be 

in-person but due to the COVID-19 pandemic, participants were given the 

option of either speaking over the phone or on a virtual platform like Zoom. 

While a few participants were originally interested in speaking on Zoom, all 

interviews took place over the phone. The phone interview format did present 

some clear limitations as well as some learning opportunities about best 

practices in communicating with dykeland landowners.   

Telephone interviews have been studied in order to compare their output 

and reliability with more traditional in-person interviews. Compared to in-person 

interviews, telephone interviews are often shorter in length and usually result in 

the loss of contextual, nonverbal cues (Novick, 2007). Alternatively, the 

anonymity of interviewing over the phone may help participants feel more 

relaxed and can lead to information that would not usually be offered up 

(Novick, 2007). Additionally, researchers conducting phone interviews should be 

upfront about expected interview length as a consideration since it is not in 

person and often unscheduled (Burke and Miller, 2001). Phone interviews in this 
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research were targeted to be within 30 and 60 minutes in length but were actually 

between 15 and 90 minutes long. Being transparent about the phone interview 

format due to COVID-19 helped build trust and gave the interview a more 

relaxed feel.  

Before the interview began, participants gave verbal consent to 

participate after reviewing the Informed Consent Form (Appendix E). The 

informed consent form gave participants an overview of the project and 

information about the interview process. It also included a list of potential risks 

in participating as well as resources for help if needed. One risk made explicit 

was the use of the Descript software to transcribe the interviews and temporarily 

store audio files on American servers.  

After each interview was conducted, research notes were journaled for 

future reference and to improve interview techniques. Pre-selected prompts were 

used to facilitate comparisons between interviews. Some of the prompts included 

topics such as my positionality as a researcher, the participant’s engagement with 

the topics discussed, and a general takeaway of how the participant viewed 

managed realignment approaches. Taking notes helped to supplement some 

information that was lost in the research process including helpful context such 

as emotional cues.  

  At this stage, each participant was given a random alias, in this case a 

letter (A-Z) that did not coincide with their order of participation. All interview 

recordings were transcribed digitally using the Descript software. Descript 



47  

  

helped to streamline the transcription process by offering a powerful audio to 

text function that cut down on transcription time considerably. Audio files were 

transferred directly from the handheld recording device to a computer and 

uploaded to Descript, but were not stored on the computer afterwards. The 

recorded conversations were then transcribed, with comments made on emotions 

and other context that could assist in the analysis and would be otherwise lost in 

the transcription process.   

3.6 Analytical Framework  

  Interview responses were analyzed using contextualized thematic 

analysis to produce a set of themes that can help answer the research questions. 

Contextualized thematic analysis is used to construct themes using qualitative 

codes that can then be assembled into a narrative of the research findings (Baxter 

and Eyles, 1999). Qualitative coding is the process of tagging sections of data 

with a symbolic word or phrase to capture the essence of the data (Saldaña, 

2013). Additionally, quantitative counts of the emergent themes described by 

participants were used to make theme-generation more explicit and improve 

qualitative rigor or confidence (Baxter and Eyles, 1999).   

Once transcribed, the raw interview responses were exported to a Word 

document format for final corrections and organization. The final data was 

uploaded as text in the Atlas.ti coding software. Atlas.ti provided the structure to 

organize and code the interview responses, along with the ability to write 

analytical memos during the analysis. Additionally, the gray literature was stored 

in the same project file to facilitate comparison between data.  
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Coding took place in two cycles, with a preliminary generation of themes 

taking place in between. The first cycle of coding, known as descriptive coding, 

highlighted sections of the text and labeled them strictly with the topic being 

discussed. Instead of assessing the content of the text, descriptive coding allowed 

an initial organization of the data. Responses were coded if it pertained to a 

research question or explained a relevant topic such as family history, 

occupation, or dyke protection from flooding.  

After the initial cycle of coding, the most frequently mentioned codes 

were counted to make a crude inventory of the topics discussed. Having an 

inventory of participant responses based on these initial topics accelerated the 

coding process by facilitating comparison across all interviews. Additionally, 

these quantitative summaries identified the messages that were shared by 

multiple participants. Known as code landscaping, this technique organized the 

data and allowed for the codes to be grouped into several themes (Saldaña, 

2013).  

The second cycle of coding, known as process coding, used the identified 

categories to group codes into major themes. Classifying the codes further 

allowed for higher levels of meaning to emerge from the data. While this coding 

helped simplify the data, it may have reduced some of the more complex 

relationships due to the interrelated nature of the topics being discussed. In other 

words, when coded data are put into strictly defined categories, it is important to 

remember the multiple degrees of belonging that exist in the data (Dey, 1999). 

For example, a single interview topic such as dyke maintenance could be 
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described in terms of flood risk, governmental funding, or recreational trails. 

Despite its limitations, the qualitative coding process was able to distill the raw 

data into themes that provide insight on the research questions.  

3.7 Limitations   

This research used a mixed sampling strategy including both strategic and 

random sampling to maximize diversity in landowner participants. While this 

sampling strategy helped to target the most appropriate participants, it may have 

inadvertently biased some socioeconomic groups. For example, the participation 

of young and low-income individuals was limited by the fact that participants 

must own property in order to be invited into the research. Furthermore, 

sampling properties located next to or around a tract of dykeland did not 

guarantee that the homeowners owned the dykeland. While the property 

boundary data helped by mapping the property locations, it may not accurately 

reflect recent changes or local anomalies such as leased dykeland.   

Recruitment is an essential part of many qualitative studies, yet many 

studies must also contend with bias in the research. For example, participants in 

this study chose to participate for a variety of reasons. While some participants 

said they simply wanted to help in the study, many interview responses 

suggested that the participants ultimately wanted their voice to be heard. While 

this is a positive sign that the participants were engaged, it also potentially biased 

input from more outspoken participants. This disparity was also noted in 

speaking about marsh bodies with participants, where some noted a variety of 

personalities that are involved in them. Additionally, the recruitment letter may 
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have contributed to participant bias during interviews by prompting prepared 

responses to topics in the letter such as climate change and flooding. Some 

participants mentioned these specific topics during the interview and may have 

modified their responses to suit the objectives of the study.   

The interviews were heavily limited by the COVID-19 pandemic. As 

discussed, phone interviews are appropriate for many qualitative studies, but 

their success is largely dependent on the research itself. In the case of dykelands, 

landowners had mixed feedback about the phone interview format. While some 

liked the convenience of speaking on the phone, others highlighted the 

importance of seeing their land in-person in order to understand their opinions 

through their eyes. This suggestion is further supported by the fact that many of 

the participants invited me to personally visit and see their land firsthand, not 

possible due to university research constraints during COVID-19. While this 

limitation prevented a potentially deeper understanding of the interviews, it 

could also inform future communication by promoting more on-site outreach.  

Lastly, qualitative research relies heavily on how the researcher interprets 

the research process, including the topic, methodology, and data analysis. 

Reflexivity is the process of understanding how a researcher’s positionality or 

background impacted the research and ultimately its findings. To promote 

accountability, I took detailed notes after each interview about my positionality 

during the interview. This included whether my personal family history as an 

Acadian may have influenced the interview. Despite this connection, I also 

played the role as an outsider due to my national identity as an international 
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student. My status as an outsider may have convinced participants of my 

neutrality and may have lessened the stakes of the interviews.  
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Chapter 4 

  Results  

4.1 Participant Overview  

  Eleven phone interviews were conducted between October 2020 and 

April 2021. Interviews lasted from 15 minutes to 1.5 hours and all took place via 

audio phone calls. Although some participants expressed interest in using Zoom 

in the beginning, technical challenges and convenience ultimately led to a 

preference for phone calling. One interview consisted of a married couple, 

bringing the total number of participants to twelve.  

  From the eleven interviews, nine were the result of direct invitation via 

recruitment letters. The other interviews were referred by another research 

participant or through persons affiliated with the research project. These referrals 

were valued for their participation because they provided a different perspective 

and a more representative sample of dykeland landowners that fit the purposes of 

the study.   

   Despite targeted sampling during each round of recruitment, there were 

no responses from Digby, Hants, and Yarmouth Counties (Table 4.3). The 

dykeland county with the most marsh bodies (24) that is not represented in this 

study is Hants County. Each represented marsh body had only one landowner 

participating. These spatial and numeric gaps in representation may limit the 

relevancy of the resulting themes for all dykeland areas. 
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Table 4.1. Participant responses by county  

 

County  Recruitment 

Letters Sent  

Number of  

Participants  

Cumberland  18  3  

Colchester  16  4  

Hants  15  0  

Kings  17  4  

Annapolis  10  1  

Digby  1  0  

Yarmouth  3  0  

Total  80  12   

  

Demographic data including gender, place of origin, and occupation was 

derived from interview responses or in correspondence related to the research. 

Demographic data helps to contextualize the sample of participants. In terms of 

gender, men were disproportionately represented over women by a factor of 5:1. 

This may be explained in part by the participation of farmers who, in many parts 

of Nova Scotia, is a male-dominated profession (Devanney and Reinhardt, 

2011). Full-time farmers made up one third of the participant pool, which is 

higher than average but can be expected on dykeland properties surrounded by 

agriculture. Two participants moved to the area from another Canadian province, 

with one having moved within the past two years.    

The participants’ properties were classified by their land use based on 

information obtained during the interview. This background information allows 
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participant responses to be better understood within the spatial and demographic 

context for each landowner.  

Despite only one-third of the participants being full-time farmers, over 

half of the properties are actively farmed whether on a small or large scale. This 

discrepancy can be attributed to the participation of landowners who do not farm 

themselves and smallholders. Other notable uses of sampled dykeland included 

tidal marsh habitat as well as recreational trails built and maintained by the 

participating landowner.  

4.2 Emergent Themes  

  The interview responses were analyzed to develop themes that can help 

understand how dykeland owners view managed realignment. Interview 

responses to managed realignment ranged from staunch opposition to 

enthusiastic agreement and included a myriad of reasons and methods of 

reasoning. Understanding the discourse around the subject of managed 

realignment through coding allows an easier understanding of the complex 

interactions present.   

Figure 4.1 presents the major themes and their in-depth sub-themes, 

while Table 4.1 presents a quantitative summary of mentions for each sub-theme. 

The sub-theme mentioned the most by participants was the topic of regulation, 

while dyke protection was the only sub-theme described by all twelve 

participants. Overall, each sub-theme was mentioned by at least half (6) 

participants, indicating a shared interest in the themes and their significant in the 

context of this research. To understand how these themes interact, sub-themes 
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are explored in the following sections and are used to construct a narrative of 

emergent landowner perceptions of managed realignment.  

  

Figure 4.1 Emergent themes from data analysis weighted by number of mentions  
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Table 4.2 Number of mentions per sub-theme from participants  

Sub-theme  

Number of 

Mentions  

Number of Participants 

(%)  

Climate Risk  19  11 (92)  

Dyke Protection  20  12 (100)  

Tidal Reintroduction  17  9 (75)  

Community  12  7 (58)  

Representation  15  8 (67)  

Regulation  24  11 (92)  

Decision-Making  19  8 (67)  

Environment  12  6 (50)  

Aesthetics  9  7 (58)  

Recreation  9  6 (50)  

Cultural Legacy  23  10 (83)  

Food Security  15  7 (58)  

Productivity   16  7 (58)  

Development  11  6 (50)  

Perseverance  18  8 (67)  

 

4.3 Flood Risk & Protection  

  The first research question aims to understand flood risk perception and 

climate change among dykeland landowners. Participants generally expected 

climate change to exacerbate existing flood risk. Reinforcing dykes was largely 

viewed as positive, especially for participants who confidently believed they 

were effective in preventing flooding. Other participants were open to 

alternatives given the high cost of maintaining dykes, but otherwise were neutral 

to the potential benefits of marsh restoration. Participants who were optimistic 

about managed realignment approaches had both a solid understanding of its 

process and were realistic about inevitable sea level rise.   
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4.3.1 Climate Risk   

Overall, 11 of 12 participants shared a concern for flood risk as a result of 

sea level rise. The least-concerned participant felt comforted by the historical 

success of his dykes as well as recent dyke reinforcement. Four other participants 

had direct experience with flooding on their property. Of these four properties 

that flooded, two were agricultural land, one was the participant’s front yard, and 

the last was tidal marsh that floods frequently. Experience with flooded dykeland 

did not seem to contribute to a higher awareness of flood risk.   

Instead, risk perception was highly nuanced and depended on the 

interaction of local environmental factors. Participants acknowledged the 

variation in risk due to factors like their proximity to a coastline or river and the 

destruction of upland forests that absorb precipitation. Multiple climate change-

induced hazards were mentioned throughout the interviews, with Participant H 

saying, “We’re getting winds here we never seemed to get before…We do have 

some storm surge. That’s not uncommon. You notice the tides seem to be a little 

higher too.” Dykes in particular were described in terms of their vulnerability to 

projected sea level rise. Farmers seemed the most aware of future flood risk, 

even using exact values:  

In the next fifty years… dyke walls aren’t going to be able to hold back 

the extra water. They’re predicting the tides are going to rise a meter. 

Most of the dykes… when the tide is at its fullest, there’s less than a 

meter to the top of the dyke.” (Participant W).  
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This participant’s reference to one meter of sea level rise by 2100 is one 

commonlyreported projection that could indicate effective risk communication 

from sources such as the NSDA.  

  Risk perception was also influenced by the incremental nature of climate 

change impacts. Some participants noted the insidiously slow process of sea 

level rise and erosion. One participant noted this phenomenon using an analogy:   

People aren’t really seeing what the change is yet. And one of the things 

that I’ve learned in museum work is that nobody goes to look at an old 

building as it’s decaying. They only go when there’s a fire… If there 

was a king tide that topped one of the dykes, then that would get 

people’s attention (Participant F).  

In this case, a decaying building is used as a metaphor for perceived slow 

impacts from climate change. This observation of incremental change in flood 

risk is in contrast to the dynamic context of tidal wetlands, where change is 

relatively frequent and extreme.  

4.3.2 Dyke Protection  

In contrast to the dynamic nature of the dykelands, dykes themselves 

were viewed as a stable component of the dykeland environment. This was 

largely due to the current role of dykes in protecting valuable assets including 

homes, agricultural land, and infrastructure. Participants acknowledged that 

valuable assets like transportation infrastructure are vulnerable and may require 

modification to future sea levels. One participant suggested a form of retreat:  
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But logical common sense to me is, if you relocate two lanes of the 

TransCanada Railway and they’re built high enough for the railway 

track to withstand storm surge, it’s like building three dykes versus 

building one super dyke (Participant L). 

This suggestion to raise assets protected by dykes was mentioned as enhancing 

the effectiveness of dykes by reducing the risk posed to valuable assets. 

However, this suggestion to relocate assets protected by dykes was uncommon 

and participants largely trusted dykes for their flood protection.  

Dykes were widely considered an effective flood protection strategy 

despite common acknowledgement that maintenance is necessary to keep dykes 

functioning properly. Male participants in particular adhered to the belief that 

dykes and other hardengineering technology can fix the issue of sea level rise 

and flood inundation. For example, male participants often quoted engineering 

solutions, with Participant A saying “There must be a way to figure that one out 

using engineering somehow. Because the water is coming up. Obviously the ice 

is melting and the water has to go somewhere else.” Participants cited 

engineering examples from around the world such as the Dutch Zuiderzee 

network and the Thames estuary as evidence of the effectiveness of 

hardengineering. The “techno-fix” mentality is further supported by the language 

that some participants used to describe these approaches. For example, two 

participants described the use of armour rock as “stopping” or “correcting” the 

issue of erosion.  

  However, not all participants agreed that dykes are the best strategy for 

flood protection. A minority of participants (n=3), including both female 
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participants, suggested alternatives to dykes such as improved ditching and 

building marshland. One female participant described potential harm caused by 

an over-reliance on dykes:  

Securing the dykes better by building this and building that. When you 

do that, the water has no place to go. And it’s going to cost a lot of 

money to do that kind of thing. But I think the ditches are one of the 

prime things that need to be done before anything else is done... I’m not 

an engineer, but you can’t stop the tide, right? (Participant R).  

This view was the most apprehensive attitude towards dykes and represented a 

small minority of participants. However, these responses suggest that some 

participants were aware of disadvantages from using hard-engineered flood 

protection and instead believed there may be consequences in relying on them 

too much.  

4.3.3 Tidal Reintroduction  

While most participants showed an appreciation for dykes, the discourse 

around tidal reintroduction in a managed realignment strategy was more varied. 

Overall, 9 of 12 participants were aware of managed realignment strategies, 

including four participants who cited specific examples in places such as 

Hantsport and Truro. Mentions of tidal marsh restoration were optimistic for 

some participants who believed it would help with drainage or provide a buffer 

for agricultural land. However, these views were not shared by all participants. 

Participants’ views on managed realignment were directly influenced by their 

understanding of the marsh restoration process, their recognition of dyke 
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maintenance costs, or their perspective that the inevitable sea level rise as a result 

of climate change will require new ways of protecting dykelands.  

Participants perceived the process of tidal reintroduction differently. 

Participant Q described the process of marsh restoration, saying that “…[A]s 

long as there’s lots of silt, it will be deposited and the grass would grow 

vertically up through it.” This could be due to experience, since Participant Q 

lives in an area with historical dyke breaches and is likely more familiar with the 

process of marsh growth. Two other participants suggested that the intent of tidal 

reintroduction is to reduce pressure from river flooding:  

… [I]n Truro they bought a bunch of marshland and moved the dyke or 

are moving the dyke. But Truro will flood... If they did the math and 

figured out how many gallons a minute runs down that river in a spring 

flood. Adding a foot a depth or two over 200 acres… they would soon 

realize that it doesn’t matter. The river is going to overflow no matter 

what. (Participant S).  

This view that managed realignment is intended to divert river flow was shared 

by another participant who also owns dykeland in an estuary dominated by 

rivers. This suggests that local geography and past experience could shape how 

landowners view managed realignment.  

  Tidal reintroduction was also described as an alternative to continued 

dyke maintenance. Much of this discourse was neutral to the benefits offered by 

marsh restoration, and instead focused on the financial constraints of continued 

dyke maintenance. A common description of managed realignment among these 

participants included one by a farmer who said:   
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I don’t think there’s any benefit in doing [managed realignment] myself. 

But I can see that the Department of Agriculture doesn’t want to spend 

the money on maintaining dykes if there’s nobody using the dykes 

behind the wall… It’s a shame they… probably will be flooded because 

they’re not going to maintain the dyke wall (Participant W).  

The issue of dyke maintenance costs was shared by a variety of participants, 

including landowners who did not farm and those who were new to the province.  

Other views on managed realignment were informed by an understanding 

that the dykes are temporary fixes to the more long-term problem of sea level 

rise flooding. One participant even suggested a way to advertise this approach to 

farmers:  

Some farmers would have to give up farmland really in order to do that 

plan… Especially around here because pretty well all of the dykes where 

we are is used as farmland. But I guess a good sell would be to do this 

now or lose it all in years to come. Lose a little now to save the rest of it 

later (Participant C).  

Participants in this category also tended to characterize change, including climate 

change impacts, as inevitable. Interventions such as managed realignment were 

therefore logical for some participants despite the potential sacrifice, which was 

the case for one farmer:  

If they did that, then they’re leaving more land on the outside to hold the 

extra water in high situations. So that’s one approach. That’s probably 

the most economical approach… You would have to give up a bit of land 

to do that, but erosion is going to do that to you sooner or later 

(Participant P).  
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Overall, awareness of future climate change impacts contributed to a more 

proactive view of flood protection and coastal adaptation and retreat. These 

views of climate risk, dyke protection, and tidal reintroduction are summarized 

in Figure 4.2.  

 

Figure 4.2 Flood risk and protection theme summary 

 

4.4 Governance  

The second research question concerns social dynamics within dykeland marsh 

bodies. Much of the discourse surrounding social dynamics involved dykeland 

governance. Governance included local collaboration at the community level, 

representation at the marsh body level, and regulation at the Provincial level. 

Subsequently, participants discussed how these levels of governance impact decision-

making and planning for the future.  

4.4.1 Community  

  Interview discussions about dyke and dykeland governance typically began with a 

recognition of the physical assets present in dykeland communities today. This served to 

reinforce the idea that dykes and aboiteaux are essential in protecting communities such 
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as Kentville, Truro, and Amherst. Important assets mentioned included agricultural land, 

homes, trade routes, and energy infrastructure. One participant summarized the impact of 

the dykes on his agricultural livelihood by saying:  

Well if I lost all my dykes, I would lose one-third of my land. So I would lose 

one-third of the land that I could produce livestock on. It would change my 

farming I would say to the point that I couldn’t do it. I don’t think I’ll see that in 

my lifetime, but I don’t know. (Participant P)  

Participants generally held the view that dykeland communities were heavily centred 

around dykelands and depended on them for a variety of uses.  

The idea of community was also brought up as a way to mobilize around future 

climate change impacts. Some participants suggested that community members should 

come to together to reinforce dykes and assume a more communal responsibility over 

their protection. However, this community contribution towards flood protection did not 

necessarily apply to considerations for managed realignment:  

And what do you do about sea level rise? To put it into government hands, the 

prices are astronomical for that. So they have been floating the idea of converting 

the shoreline back to tidal marsh and making that tidal marsh buffer… The 

unfortunate thing is unless you get a community member who is willing to give 

up hard-fought land that they have been farming, or that they’ve at least got their 

name on, then as an individual, why should I give up my land? And you get into 

game theory now. Why should I give up my land in order to benefit the 

community? Why can’t the community as a whole do something? So that was the 

probably the biggest challenge for that idea in the area (Participant F).  

Other participants were involved in advocating for dykes and aboiteaux through the local 

government and marsh body meetings with the NSDA.     
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4.4.2 Representation  

Five out of twelve participants were current or past marsh body administrators.  

Marsh bodies were viewed as an avenue to get people together to work on projects that 

benefitted all landowners. Some examples include ditching and laying gravel roads for 

machinery. Marsh body administration costs were paid with land taxes based on how 

much land each person owned. Although some marsh body members noted difficulties in 

getting some people to pay or contribute, they generally viewed it as a good system that 

provides an essential voice for landowners:  

You have to be in the marsh body to get a voice. Because there’s not enough 

money to go around. So the marsh body that’s really active, they’ll get more help 

and that’s only natural. They should if they’re aggressive enough to have a good 

marsh body. And that they can get their voices heard (Participant P).  

This quote shows the dual role that marsh bodies play in providing both a voice for 

individual landowners as well as representation in external matters such as government 

funding. Despite their positive contribution, marsh bodies were not immune to wider 

changes in agriculture. All four farmers described that there are significantly less 

farmers farming considerably more land. Because of this agricultural consolidation, the 

number of landowners making up a marsh body has declined drastically. Less marsh 

body members creates a situation where marsh bodies became obsolete for some 

members:  

It’s an antiquated sort of set up where everybody who owns marsh inside the dyke 

is part of the marsh body… It worked back in the 50s and 60s when there were 50 

different owners on every marsh to have every voice heard. But now it’s more 

consolidated (Participant S).  
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Less landowners also resulted in more closely knit marsh bodies according to some 

current members.   

  Agricultural consolidation not only affected the social dynamics of marsh bodies, 

but their political representation as well. Some participants described a decline in the 

political power and representation of the agricultural industry:  

It’s the opportunity cost. Seventy-five years ago, 50% of the population was either 

from farms or was a first-generation off a farm. Back then the agricultural 

community was a politically large lobby… Now with agricultural consolidation, 

you have a lot fewer farmers doing a lot more on bigger operations. So basically 

there’s not the votes there anymore and the Province figured that out… and said 

it’s not worth it anymore (Participant H)  

These changes from agricultural consolidation led to a perceived disinvestment 

in dykeland agriculture and limited the political representation of marsh bodies.   

4.4.3 Regulation  

  Dykeland regulation concerned the active roles of governing agencies such as the 

NSDA, who provide oversight and assistance to landowners and marsh bodies. The 

contribution of government partners like the NSDA were considered necessary for 

dykelands to function properly. For example, the transfer of dyke ownership from 

landowner to the NSDA as described by some participants also placed responsibility on 

regulating agencies to protect dykelands. Both farmer and non-farmer participants 

acknowledged the critical role of government, like for Participant H who said “…[T]here 

are certain things which don’t happen unless government supports it.”   
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  Despite the importance of investment into dykelands, participants suggested that 

reduction in funding and changes to governance indicated a disinvestment into dykeland 

agriculture. All farmers were acutely aware of changes in access to funding for important 

work like ditching. Lack of resources for this type of work may have led to the 

dissolution of some marsh bodies:  

I think there was a Maritime Dykeland Commission and that dissolved. So the 

marsh body didn’t serve a purpose any longer without that provincial support.  

Somebody had to fund the work that was being done… There used to be funding 

for farmers and landowners to do proper ditching so the dykeland would drain 

and all that. But that funding disappeared (Participant G).  

Participants did not necessarily blame the agencies themselves for the reduced funding 

and instead understood some of the nuances involved. Participant P praised the NSDA by 

saying “The NSDA protects the dykes in good faith. They do the best they can. The 

budget for the Department of Agriculture is not what it used to be.” Participants largely 

viewed the NSDA as unbiased in their support for marsh bodies and immune to external  

politics.  

  Regulation in the form of requirements and permitting on dykelands was viewed 

as an additional barrier for some landowners. Excessive regulation was viewed as 

slowing necessary work even for agricultural development:  

Right now there are regulations and stuff that we can’t do anything else on 

dykeland other than cropping without getting buried in that kind of stuff. We’re 

not allowed to build barns if we’re going to build on dykeland. We’re not really 

allowed to do too much on dykelands other than cropping (Participant W).  
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Participants cited agencies such as Nova Scotia Environment and Department of  

Fisheries and Oceans as well as specific requirements such as the Species at Risk 

Assessment. These regulatory requirements were seen as financial barriers by some 

landowners:  

I used to work regulatory… There’s a lot of regulatory pathways that you need to 

go down. And it’s not something that the individual landowner can afford to do… 

Simply put, we’re not a big enough fish (Participant H).   

However, not all participants shared a negative view of dykeland regulation requirements. 

One participant who used armour rock to combat erosion was able to acquire the permits 

without any problems, suggesting different experiences exist for landowners in the 

regulatory process.  

4.4.4 Planning and Decision-Making  

  Participants described the future potential of their dykeland in a wide range of 

ways, from ‘stagnant’ to ‘limitless potential.’ Participants who thought in terms of the 

future were more likely to favour long-term investments in their land. Some participants 

complained about the lack of a long-term plan for the dykelands in their area:  

Well the long-term of it here is that everybody could benefit… But there needs to 

be a plan. There’s no real plan for the marsh. There’s no long-term plan… The 

Provincial government seems to be doing very little, if anything, of looking into 

proper usage of the land (Participant A).  

This discourse also applied to discussions of flood protection, particularly when 

considering marsh restoration as the only sensible long-term solution.   
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  Participant responses suggested high variability in levels of long-term investment 

into their dykeland. Participants acknowledged that landowners with different levels of 

investment into their dykeland creates different sets of priorities among landowners. 

Participants suggested that this discrepancy in how landowners are invested in their land 

could create barriers during decision-making:  

If I don’t have an investment or long-term connection to that idle land and I’m 

just enjoying the lapping of the water against the shore until I pass away, then I 

don’t care what happens once I’m in the ground. And I do see that that is going to 

be a big challenge. It’s those that are trying to think long-term that are going to be 

more invested in what might happen. And then 300 years from now, somebody 

might say well, why did they make that decision at this time (Participant F).  

Overall, participants with future long-term investments in the dykeland were viewed as 

prompting more action to protect them than participants focused on the short-term. These 

views of governance including community, representation, regulation, and decision- 

making are summarized in Figure 4.3.  
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Figure 4.3 Governance theme summary 

      

4.5 Values  

Values also played a role in mediating the different priorities and levels of 

investment that landowners have on dykelands. Values contributed to these different 

types of investments within dykeland owners. Non-use values that are typically difficult 

to quantify and monetize further differentiated how participants view dykelands. The 

cultural, recreational, aesthetic, and environmental values associated with dykelands 

ultimately provide context in understanding landowner priorities.  

• Community assets at risk 
include homes, farms, and 
infrastructure

• Community collaboration 
is essential for managed 
realignment implementation

Community

• Marsh bodies offer a voice 
for landowners and  
represent their interests

• Consolidation has changed 
the political and social 
dynamics of marsh bodies

Representation

• Dyke responsibility shifted 
away from landowners and 
towards NSDA

• NSDA largely viewed as 
unbiased despite perceived 
disinvestment in agriculture

Regulation

• Long-term planning 
supports a positive view of 
a dykeland's future potential

• Operating on different 
timescales produces various 
levels of investment, which 
complicate decision-making

Decision-
Making



71  

  

4.5.1 Cultural Legacy  

  Many participants viewed their dykeland within the context of its historical uses. 

Ten of twelve participants showed appreciation for the history of their dykeland by 

sharing stories of activities like sod-cutting or sharing knowledge about relic structures 

like aboiteaux. Farmers in particular showed respect for the hard work required for 

protecting and working their dykeland over many generations. Participants admired 

original, hand-built dykes and aboiteaux:  

Everything now is getting so automated… They have no self-esteem from doing 

some of the tasks that used to be great for older people to get together and fix 

dykes and work together and accomplish a lot with hard work… They didn’t have 

dozers. They had horses and oxen. But that land is still productive (Participant P).  

Other mentions of history included relic dykes, aboiteaux, and drainage systems from 

Acadians, which in some cases were viewed as superior to modern flood defenses. These 

relic flood defenses were respected for their endurance and gave some participants a 

sense that their land is more prepared for flooding.  

  Participants were also aware of the culture that they inherited as a dykeland 

landowner. For example, multigenerational farmers viewed their current dykeland as a 

continuation of past agriculture by previous generations. In this context, farming was 

described not only as an occupation, but as a generational role to be filled, like for  

Participant W who said that “We like farming. I enjoy what I’m doing. We were born into 

it.” The Acadian culture was also inherited by one participant with Acadian descent, who 

hoped to see Acadian-era dykeland reclamation return to Nova Scotia:  



72  

  

The farms have deteriorated year after year… they never went back to the system 

that the Acadians had, which was the dyking… and reclaiming certain parts of the 

property and then flooding the other part and then draining and flooding. That’s 

what they used to do. And they don’t do that anymore (Participant A).  

The cultures associated with dykelands and their communities were viewed as a 

unique part of the legacy left behind by previous generations of landowners.  

Participants also shared a desire to pass down the history and culture inherited 

from previous landowners. Participants viewed these traditions and practices as a legacy 

that needed to be continued. Other considerations for land use like in the case of managed 

realignment were viewed negatively because they infringed on this legacy:   

The dykes were built for a reason… Most of these farmers that upgrade the land, 

you know, it was all undersea at one point. So they did it for a reason back in the 

old days. People have been farming that land for over 300 years. So it’s kind of 

hard to go back (Participant G).  

 

4.5.2 Recreation  

  Participants viewed dykelands as having exceptional potential for recreation and 

tourism. Recreational trails, tourism, and heritage museums were all mentioned by 

participants as opportunities for dykeland recreation. Walking trails were described as a 

way of bringing communities together and bringing nature closer, especially during the 

COVID-19 pandemic. For example, walking trails were viewed as enhancing the use of 

marsh restored through managed realignment:  
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The tourism for the marshland is just wow. In the summer days there will be like  

400 bicyclists drive by it. So they’re using it for recreation. If they build the 

second dyke and they actually build some sort of a trail in it that way people can 

enjoy looking out in the marsh, that would be cool (Participant D).  

However, some participants were more cautious about walking trails on dykes because 

the dykes were at risk of tidal flooding or were a nuisance for the local marsh body to 

manage. These participants suggested that recreational uses of dykelands was not always 

appropriate and depended on how they are used.     

  Participants valued recreation on dykelands in a variety of ways. Some 

participants enjoyed the sense of community or access to nature that they offered. For one 

participant who built walking trails on his dykeland property, the trails offered him a 

connection to his Acadian ancestors who were the original settlers to reclaim and farm it:  

It’s a good, relaxing walk. And it brings you back to where our ancestors worked. 

I mean you can imagine what they did when they farmed this land and how 

tranquil it is and how beautiful of a spot it is… You can sort of meditate on what 

our ancestors are doing on a particular day. Would they be outside digging the 

dirt… (Participant A).  

This participant valued the recreational trails because they offered him a chance to 

connect to his heritage in new ways. This strong attachment to the land shows that 

dykeland recreation is experienced and valued differently.  

4.5.3 Aesthetics  

Participants admired the dykelands for being visually pleasing and bringing 

aesthetic value to their lives. Many interviews were conducted with participants looking 

out their window onto their land and describing farming operations or animals in real 
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time. Participants showed appreciation for the natural beauty and rural aesthetic of the 

dykelands in many ways, including bird watching:  

We love living here. With the beautiful view we get a view of the sky and we 

really enjoy it. We enjoy the rural life… It’s nice to be out here. There’s lots of 

birds, you know, bald eagles. All kinds of different birds we see (Participant C).  

Participants often invited me to visit their land to meet me in person and help me 

understand their view of the dykelands more fully. For example, Participant S wished we 

could interview in person, saying “You would learn so much more… If you come here, 

you can get a good grasp of it through my eyes.” This underscores the importance of 

experiencing dykelands with landowners in order to understand how their lived 

experiences shape their views.  

  Aesthetic value also influenced how landowners viewed flood protection 

measures including dyke reinforcement and managed realignment. For example, some 

participants viewed marshland created through managed realignment as adding aesthetic 

value to the area because it created a more natural environment that can be enjoyed by 

everyone. Other participants characterized tidal marsh as unattractive mud puddles that 

would take away from the current dykeland aesthetic. Further, some participants 

discussed how aesthetics impacted dyke reinforcement and the importance of making 

dykes more appealing and accessible:  

So he used to work two or three hours every evening. And I worked together with 

him. So we placed the rocks. We didn’t just drop the rocks. We placed them right. 

It looks nice. And we finished the edge of the bank. We have a little pathway 

there where we walk (Participant A).  
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Placing armour rock in a way that adds aesthetic value suggests that some participants 

favour flood defense strategies that enhance aesthetic value over strategies that 

undermine it.  

4.5.4 Environment  

Participants shared a robust awareness of the current ecosystems found on 

dykelands. Participants viewed agriculture in particular as making positive contributions 

to the local ecosystem by providing habitat for prey species. Marsh restoration as a result 

of managed realignment were viewed as disrupting the existing ecosystem:  

The biggest enemy to the dyke system and the marsh ecosystem is people and 

their intent or goal to basically let them all back to the ocean and not recognizing 

that there is an ecosystem already because of them… Everything from pheasants 

to mice. It’s all there (Participant S).  

Farmers in particular viewed the existing ecosystems on their land as operating in concert 

with agriculture and suggested that species rely on farms for their survival.  

In contrast to the appreciation of ecosystems found on dykelands, participants 

tended to describe tidal marsh in terms of the services they provide. These included storm 

surge buffering, water filtration and habitat for fish to spawn, which some participants 

suggested was important for First Nations communities by saying, “If you build a dyke 

across the river, then of course you’re cutting the fish off. They can’t get up to spawn… 

the Aboriginals want that removed so the fish can go up the river” (Participant Q). 

However, even when participants acknowledged that these services existed, some 

participants questioned their necessity in Nova Scotia. For example, although one 

participant admitted that wetlands filter water, he also doubted that we need more of them 
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due to the overabundance of inland wetlands. Additionally, the buffering ability of 

wetlands was viewed as less necessary for dykelands because it did not adequately 

address local issues of erosion and subsidence.  

Other participants admired the opportunity to build more tidal marsh. In addition 

to the services they provide, some participants liked the idea of using natural principles to 

benefit the dykelands with foreshore protection:  

I think that would be wonderful if they did what you said and created more 

marshland and made it more environmentally friendly and used more natural 

ways to save the dykelands… That’s one of the reasons why we’re in the trouble 

we’re in is because of the environment. Climate change and water rising. We 

need to work with her, not against her… That’s really the only sensible long-term 

solution is trying to work with nature, not fight it (Participant C).  

In this case, the importance of nature-based adaptation supported a positive view of 

managed realignment because it was perceived as a natural solution to an unnatural 

problem of climate change. The different characterizations of the tidal marsh 

environment suggest that tidal marsh ecosystems were understood differently by 

participants and influenced views on managed realignment in different ways. These 

values related to the environment, cultural legacy, recreation, and aesthetics are 

summarized in Figure 4.4.   
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Figure 4.4 Values theme summary  

  

4.6 Agriculture  

  Dykeland agriculture was viewed positively by all participants including those 

without farming experience. Food production on dykelands was especially important 

because of the dykelands high fertility and potential. Despite the increased pressures from 

development and economic changes in recent decades, all farmers found a way to 

persevere through hard work and dedication to the unique culture they were born into.  

4.6.1 Food Security  

  As mentioned previously, participants viewed agriculture on dykelands as more 

than an occupation or livelihood. Farmers described food production as an essential 
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service they provide society. This discourse often stressed the importance of local food 

production and economic self-sufficiency at the individual or family level. Additionally, 

provincial food security was considered important, especially within the context of the 

COVID-19 pandemic:  

I would say reclaiming the land to grow food should be a priority… Now in this 

pandemic here, wouldn’t it be nice if we could grow a lot of our own food here?  

Relying on somewhere else isn’t going to help (Participant A).  

Dykeland agriculture and food production contributed to an awareness of the importance 

of food security at both the individual and provincial level.  

The importance of dykeland agriculture for food production also limited 

participants from supporting alternate uses of their land. For example, participants viewed 

tidal reintroduction as negatively impacting food security:  

I think people in this country are hungry. And if they had a choice between food 

and giving it back to the marsh, to the water. They would pick food every time.  

But they can’t connect the dots or put any emphasis or benefit to local food 

production or food security (Participant S)  

Other considerations for land use including duck retention ponds were viewed as less 

important than growing food and were characterized as unnecessary or inappropriate uses 

for dykeland. This trade-off between food security and alternative land uses suggests that 

food production is a high priority for participants as well as farmers who view its 

importance as beyond the economic incentives it offers.  
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4.6.2 Productivity  

  Both farmers and non-farmers viewed dykeland as being extremely fertile and 

capable farmland. Seven participants described dykelands as being naturally fertile 

farmland, largely due to the rich marsh soil:   

They were digging about 16 feet of soil in the deepest part… So it’s very fertile 

land. They did a soil test on it. It had everything it needed except Nitrogen. Its pH 

was normal and… there’s no stone in it… It’s very good land to work with 

(Participant P).     

Farmers also noted the environmental and economic benefits of using less fertilizer on 

dykelands due to their natural fertility. This awareness of dykeland fertility contributed to 

the belief that dykeland is intended for agriculture because it is naturally-suited for 

intensive farming.  

  Participants also discussed the agricultural practices required to keep dykeland 

productive. Despite the natural fertility of the dykelands, farmers stressed the importance 

of sustainability in agriculture. For example, using locally-sourced fertilizer creates 

sustainability:  

Every farm used to have livestock. Now some of them are just doing grains. So 

they don’t have the by-products from the cows. And that’s when you get 

sustainable agriculture, when you’re putting back continually (Participant P).  

Other methods farmers used to increase sustainability included investing in dozers and 

other equipment to increase self-sufficiency. These investments in productivity helped to 

reinforce the idea that dykeland agriculture will continue in the future.  



80  

  

4.6.3 Development  

Participants described the increase of non-agricultural development on dykelands 

including residential, commercial, and industrial buildings. In some cases, participants 

viewed non-agricultural development as going against the intended agricultural purpose 

of dykelands. Some farmers viewed residential development on dykeland as introducing 

unnecessary flood risk:  

You don’t want to build a house out in the middle of the Grand Pre dyke and have 

the dyke wall go alongside you. Twice a day you might have six feet of water go 

in and out of your living room (Participant W).  

Alternatively, one farmer viewed certain development such as green energy and 

transportation as beneficial because it brings in additional funding for flood protection 

due to the increase in valuable assets. However, participants generally viewed 

unnecessary development as harmful to dykelands and their intended agricultural land 

use.  

Participants largely viewed non-agricultural development as a major obstacle for 

the future of agriculture. The decline in available agricultural land created pressure for the 

agricultural industry according to farmers:  

Typically what’s happening is the land that’s really good for agriculture is also 

really good for building a subdivision on. And if you can’t make a living farming, 

then you basically cut that farmland up for building lots. What you’re talking 

about is taking some additional farmland and essentially sacrificing it even 

though it could actually be brought back into viable production if it wasn’t being 

flooded. Because once you flood it, it’s done. There’s no recovering it. 

(Participant H) 
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However, these descriptions were highly variable due to different characterizations of the 

amount of dykeland currently being used. Some participants believed dykeland usage is 

high, while others worried that too much dykeland remains fallow. Discourse on the 

consequences of non-agricultural development helped further explain the changes in 

agriculture as well as the pressures placed on the agricultural industry.  

4.6.4 Adaptation  

The rapid changes in dykeland agriculture as described by participants created 

pressure for many farmers who felt that they were not given adequate resources to 

continue doing their work. The reduction in financial support from the provincial 

government created a sense that dykeland farming is overlooked and no longer invested 

in like it used to be. Some farmers suggested they do their work without appreciation, like 

for Participant S who said “Anybody who is… growing food for people continue to do it 

using all the tools they have in spite of the noise from the general public.” These public 

pressures are added to outside pressure from environmental change and economic 

concerns about the future of agriculture.   

Despite the challenges they described, dykeland farmers characterized themselves 

as adaptive to the obstacles they faced. For example, all farmers explained how they 

acquired expensive equipment from bulldozers to land levelers to replace the need for 

government assistance. Some farmers described helping other farmers by offering their 

equipment in return for labour or resources. This sense of community and collaboration 

was described by Participant P, who said that “The farmers are fewer and farther between 

and most are all on the same page.” In addition to the hard work and perseverance of 

farmers, participants believed the culture of farming itself could help sustain it:  
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When it comes to the future, it depends on whether or not people believe strongly 

enough in the culture to be able to preserve it. If they do, they will move Heaven 

and Earth to preserve that… If people want to preserve the rural culture of Nova 

Scotia with small subsistence farming, they will do what needs to be done for that 

(Participant F).  

These descriptions of agriculture as persevering through numerous obstacles depict 

dykeland farmers as active protectors of dykeland agriculture who strongly believe in its 

potential and strive to see its continuation into the future (Figure 4.5).  

  

   

Figure 4.5 Agriculture theme summary  
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4.7 Summary of Landowner Narratives  

  Dykeland owners expressed a common concern for future climate change 

impacts, but had different views on the best adaptation approach. Risk perception 

was mediated by an understanding of local environmental factors including more 

static coastal systems and more dynamic river or marsh systems. Climate change 

impacts like sea level rise and erosion were viewed as slow-moving changes that 

are not yet encouraging proactive action. Dykes in contrast were viewed as a 

more stable and enduring part of the landscape, despite the widespread 

acknowledgment that they require maintenance and reinforcement. This hard-

engineered approach was preferable for participants who adopted a status quo 

mentality, using the historical success of dykes and global examples as evidence 

of their effectiveness. Alternative strategies such as managed realignment were 

viewed by some participants as intended to divert water and would not support 

tidal marsh growth. Other landowners were neutral to the benefits of managed 

realignment but considered that issues of dyke cost and governance would 

eventually make it necessary in some areas. Managed realignment was viewed 

most optimistically by landowners who had knowledge of its implementation or 

process and stressed the inevitability of sea level rise.  

  Varying levels of risk perception and views on adaptation highlight the 

need for effective collaboration to promote good dykeland governance and 

planning. Landowners who were not involved in their marsh body still stressed 

the importance of a communitybased approach to adaptation. Landowners 
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largely described marsh bodies as effective for giving landowners a voice and 

representation for funding. This representation is even more crucial now for 

landowners who view the political influence of marsh bodies in decline from 

agricultural consolidation. Agricultural consolidation has led to a perceived 

reduction in funding for important agricultural work such as ditching. Some 

landowners viewed this disinvestment and the lack of a long-term plan as 

detrimental to the future potential of their land, community, or marsh body. 

Additionally, long-term planning was complicated by the fact that not all 

landowners share a long-term investment into their land and therefore have 

differing views on how to manage and protect them.  

Values help to further explain these different levels of investment or 

attachment between landowners toward dykeland. Many participants viewed 

their land through a historical or cultural lens, including generational agricultural 

usage and Acadian heritage. In this way, the past informs the present and future 

because it places a sense of responsibility to continue the legacy left behind by 

others. In the present day, dykelands are enjoyed recreationally by some 

landowners for recreation and tourism, while introducing risk or nuisance for 

some farmers. Recreation produced different emotions for landowners and helps 

to explain how dykelands are experienced differently on an individual basis. For 

example, marsh restoration for some landowners were viewed as aesthetically 

pleasing, while others favoured the perceived natural environment of agricultural 

dykelands. The awareness of this agricultural ecosystem among landowners in 
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contrast to the services of wetlands suggest that dykeland ecosystems have more 

inherent value that necessitate their protection.  

Agriculture was viewed as an extension of this natural dykeland 

ecosystem by providing services for both animals and humans. Landowners 

regardless of farming experience showed appreciation for food production on 

dykelands to maintain food security and independence in the context of a global 

pandemic. The natural fertility of dykeland, as well as investment in agricultural 

equipment, further reinforces agricultural land use on dykeland. Other land uses 

such as residential and commercial development were described as damaging for 

agriculture and society in the long-term. Some landowners viewed nearby 

development as an opportunity to secure additional funding and attention for 

dyke infrastructure protecting their land. This is just one example of farmers 

adapting to the environmental, economic, and social pressures they face. Their 

perseverance through these obstacles position them as proactive and resourceful 

managers of their land, who have forged a culture out of their profession that 

could ensure its continuation for future generations of dykeland farmers. This 

dykeland narrative reveals the dynamic trade-offs inherent in managed 

realignment (Figure 4.6).  
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Figure 4.6 Summary of landowner narratives on managed realignment. Filled theme 

outlines indicate unified participant discourse whereas dashed lines represent a more 

varied discourse.  
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Chapter 5  

Discussion  

  

  This research used interviews with dykeland owners to understand more 

about their views on managed realignment as a climate change adaptation 

strategy within the social context of marsh bodies. After a contextualized 

thematic analysis, four major themes were identified including flood 

risk/protection, governance, values, and agriculture. Sub-themes were identified 

and expanded upon to highlight the most important components. To gain a more 

complete picture of how landowners view managed realignment strategies, 

integrating these themes illustrated the underlying factors influencing views on 

managed realignment. Implications of the research are now explored and 

compared with relevant literature for decision-makers and researchers to use in 

future work.  

5.1 Implications  

  This research explored three research questions to understand how flood 

risk, social dynamics, and ultimately managed realignment is perceived among 

dykeland landowners. Based on the analysis, there are a number of factors that 

affect how landowners perceive managed realignment and its usefulness in the 

physical and institutional context of Nova Scotia. This complexity reinforces the 

assertion made by Myatt-Bell et al. (2002) that perception of managed 

realignment should be studied on a case-by-case basis. While the relatively 

smaller sample size in this study limits the applicability of the results, the use of 

in-depth interviews helps illustrate the broader motives behind views on 
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managed realignment. Understanding these motives have revealed implications 

based on the research questions that could improve collaboration with 

landowners in the future.  

5.1.1 Flood Risk Perception  

Despite the almost unanimous view that climate change will exacerbate 

flood risk, participants varied in how they described the effects of impacts like 

sea level rise and erosion. This variability was partly the result of place-specific 

environmental factors like wind on exposed coastal dykeland and river flooding 

on more inland dykeland. These different hazards influenced perception of both 

risk and adaptation, supporting the need for understanding climate change in its 

geographical context (Hulme, 2008). This also reinforces Adger et al. (2013) in 

their assertion that climate risk perception is mediated by local knowledge and 

cultural norms. Magnan (2014) suggests that incorporating this local 

environmental knowledge into risk communication could give communities the 

confidence necessary to drive long-term change necessary for climate change 

adaptation. Additionally, further understanding the relationship between people 

and place would enable a culturally sensitive understanding of climate risk 

perception (Barnes and Dove, 2015).  

Participants were also sometimes inaccurate or otherwise uncertain in 

describing flood risk impacts. For example, the removal of upland trees has been 

found to have limited effect on flooding in Truro despite some participants in the 

same area claiming it does (CBCL Limited, 2017). On the other hand, some 

participants, especially farmers, were quite accurate in their projected sea level 
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rise estimates, even using exact values. This suggests that future outreach by 

trusted partners like the NSDA may be effective in conveying flood risk to 

landowners.  

The historical success of dykes led to complacency about future flood 

impacts among some landowners. This complacent view of flood risk could 

reinforce the status quo mentality among participants. This ‘techno-fix’ 

mentality that hard-engineering can fix the issue of flooding is a common barrier 

among stakeholders and decision-makers (Fazey et al., 2015). Needham and 

Hanley (2019) suggest that views of managed realignment schemes among local 

Scottish residents were supported by doubt or concern about existing flood 

defenses. One way to communicate flood vulnerability is to present 

visualizations of flood impacts including computer models and context-specific 

displays (Burch et al., 2010). Roness and Daigle (2012) showed that focusing on 

local flood impacts for the Tantramar dykes in New Brunswick was a more 

effective and personal communication strategy. Communicating both the 

vulnerability of some dykes along with the buffer capacity of restored wetlands 

could support a more realistic view of climate change impacts.   

5.1.2 Community/Marsh Body Dynamics  

Overall, the social dynamics within dykelands help explain some of the 

opportunities and barriers to effective collaboration. Landowners who were not 

aware of their status as a marsh body member still expressed the desire for a 

collective approach to dykeland planning and decision-making. Managed 

realignment in particular was viewed as more effective when coordinated among 
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landowners instead of a piecemeal approach. Community buy-in is crucial as 

individual landowners wanted everyone to contribute equally. Additionally, this 

fosters a sense of communal responsibility of dykeland that is based on a 

common understanding of their unique significance. This community-based 

mindset that favours local decision-making over government support has 

persisted since the Acadians, whose self-governance was unique in the global 

context of agricultural reclamation (Johnston, 2007).   

Given the rarity of this landowner governance globally, marsh bodies 

could offer an opportunity to collaborate on managed realignment proposals. 

Agricultural consolidation has clearly disrupted marsh bodies by reducing their 

perceived political representation. In the process, it may have also unified some 

concerned farmers, which could lead to mobilization around certain issues as 

indicated by Sherren et al. (2016). Recent history has shown that advocacy 

groups such as Friends of the Dykelands, which formed in response to Bishop-

Beckwith v Town of Wolfville, 1996 and is still an active charity today, could 

mobilize in the event that dykeland values are threatened. However, it should be 

noted that a distinction was made by participants between non-agricultural 

development, which the Friends of the Dykelands advocated against, and land 

use change like managed realignment. This indicates that non-agricultural 

development and managed realignment are not viewed equally and shows some 

promise in educating wetlands as a beneficial land use alternative when 

appropriate.  
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Despite their perceived decline in representation, the main purposes of 

marsh bodies according to participants are to secure necessary funding and 

provide a voice for landowners. Paradoxically, fewer landowners in a marsh 

body may provide more of a voice on managed realignment by allowing more 

space for contrasting views to be shared. Participating marsh body members did 

not agree on the current level of conformity in marsh bodies today, with some 

responses indicating internal power differentials and others suggesting mutual 

agreement on major issues. This variability between marsh bodies suggests that a 

generalized approach to outreach will not be effective, especially given the 

abundance of trade-offs and values that complicate participation (Few et al., 

2007). Instead, Few et al. (2007) promote a more flexible collaboration process 

where decision-makers go beyond consultation and instead allow genuine 

participation among stakeholders in designing adaptation projects. In the context 

of marsh bodies, authentic collaboration on managed realignment that supports 

and respects their representation and self-governance is suggested to help counter 

the perceived decline in representation and political influence due to 

consolidation.  

5.1.3 Managed Realignment  

Barriers to managed realignment largely came in the form of values that 

would be affected by its implementation. For example, landowners’ awareness of 

current dykeland ecosystems and their benefits is shared by other farmers of 

reclaimed land in Europe with a strong conservation ethos for habitat behind 

dykes (Parrot and Burningham, 2008). While Goeldner-Gianella (2007) showed 
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unfamiliarity with reclaimed ecosystems among local French residents, the 

landowners of this study showed strong support for and knowledge of current 

dykeland ecosystems. Aesthetic and recreational value related to bird-watching 

and built heritage were major motivators for participants without farming 

experience who still wanted to protect their local environment. This is consistent 

with Chen et al. (2020) in their suggestion that built heritage and wildlife are 

valued by Bay of Fundy dykeland residents.  

In contrast to the dykeland environment, the tidal marsh environment was 

viewed more skeptically, possibly because of its scarcity as suggested by Sherren 

et al. (2016). Participants generally did not value tidal marsh or recall key 

benefits such as wave attenuation, despite efforts to educate people about the 

value of salt marshes in Nova Scotia (Bowron et al., 1999; Rahman et al., 2021). 

Future efforts to spread knowledge of tidal marsh in Nova Scotia should avoid a 

unilateral strategy and instead meet landowners where they are by considering 

the scales of investment at which they operate. For example, advertising 

ecosystem services such as carbon sequestration may not be as effective for 

landowners who are more worried about acute flood impacts or may otherwise 

dispute the need for sequestration altogether. Instead, it is important to directly 

associate tidal marsh with flood protection in a real-life scenario, as 

demonstrated by one concerned participant who described giving a tour of his 

vulnerable dykes to officials during high tide. This strategy is similar to 

strategies in Canada and Australia that prompts individuals to document king 

tides as a way to visualize future sea level rise (Coulter, 2018). Given the large 
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tidal fluctuations in the Bay of Fundy, this could be an effective addition to 

wetland education by providing a visible display of tidal marsh benefits in 

action.  

  The discourse related to historical and cultural values on dykelands was 

more pronounced in this study compared to much of the managed realignment 

literature. The Mi’kmaq and colonial Acadian setting that reclamation first 

occurred in is unique compared to the more historic dyking traditions found in 

Europe. Participants described Acadians as ‘geniuses’ who built the land with 

hard work, evoking a rich imagination among participants of what that history 

may have looked like. The respect for and interest in dykeland history suggests a 

more tangible attachment to their landscape’s past, as described by the poet 

Douglas Lochhead speaking of reclaimed land along the Bay of Fundy:  

 

here, right where my foot takes 

weight, what Acadian sweated and 

froze in the ever-wind to make these 

dykes? There is a sense of history 

here and all across this marsh 

(Lochhead, 1980). 

  

This imagining of history indicates a nostalgia for past landscapes, which help 

people make sense of current and future landscape changes (Lowenthal, 1975). 

Ultimately, this suggests that values associated with long-term uses of dykeland 

will be difficult to ignore while planning for any adaptation that could potentially 

disrupt them. However, opportunities to share or simply recognize these values 
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may build trust and create a common understanding of the land upon which to 

collaborate from.  

Other values considered in the study were related to dykeland agriculture 

and came from participants with and without a farming background. The findings 

suggest that farmers in particular were highly driven by their value system. For 

example, there was never any mention of financial compensation for land 

acquired for managed realignment, albeit possibly due to the lack of a formalized 

governmental scheme promoted by European counterparts (Roca and Villares, 

2012). This may suggest that money is not a major source of motivation for some 

farmers who instead derive value from their land through farming it. These 

values echo Aggestam (2014) in their assertion that views on restoration are 

driven by environmental values and proper land use ethics (Aggestam, 2014). 

Additionally, this reinforces Sherren et al. (2016) in their characterization of 

dykeland farming as paramount to the dykeland culture.  
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Chapter 6  

Conclusions  

  This research sought to understand how landowners view flood risk and 

managed realignment within the geographic and social context of dykeland 

marsh bodies. Given the self-regulation of marsh bodies, landowners play an 

elevated role in adapting Nova Scotia’s dykelands to climate change. Through 

the interview responses of twelve participants, major themes including flood 

risk/protection, governance, values, and agriculture were identified. These 

themes were used to construct a narrative of dykeland ownership to help inform 

future outreach on managed realignment with landowners.  

Despite the consensus that dykelands are vulnerable to sea level rise 

flooding, participants viewed dykes and dyke reinforcement as an effective 

approach while recognizing their need for costly maintenance. This gap can be 

explained partly by a dependence on dykes for protecting valuable assets, a 

preference for immediate solutions to flooding, and values related to dykeland 

environment and cultural legacy. Support for alternatives such as managed 

realignment were most common among participants with a long-term mentality 

about their land and who were familiar with its uses given the inevitable impacts 

of climate change. Marsh bodies were not shown to influence views on managed 

realignment, but were instead viewed as declining in their economic and political 

influence. Instead, farmers were driven by the values gained from farming 

including environmental conservation of dykeland ecosystems and historical or 

generational continuation of agriculture. Despite the multiple threats they face, 
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farmers shared an optimistic view of protecting and passing down these values in 

the hope that dykeland agriculture can survive in the future.  

  This research was limited by a few factors including the COVID-19 

pandemic. While the phone interview method may have added convenience and 

even comfort among some participants, the loss of verbal cues from a face-to-

face interview made speaking on the phone less engaging and informative. 

Despite a mostly representative sample of dykeland owners, the lack of 

participation from landowners in Hants, Digby, and Yarmouth Counties indicate 

an incomplete spatial gap in participation. Additionally, missing voices from the 

Mi’kmaq perspective limited the perceptions of dykelands to a  

more Western settler worldview.  

Future work could explore the use of managed realignment to deliver 

cultural ecosystem services given the recent restoration supported by Mi’kmaq 

groups and others. Incorporating these relational values with views on climate 

change adaptation has shown to help understand the context surrounding 

restoration perception (Parsons et al., 2019). Further, using this lens to 

investigate the full historical evolution of dykelands to today could identify how 

colonialism has created a dependence on hard engineering.  Lastly, applying 

different qualitative methods, including surveys that incorporate these initial 

findings, could provide a more complete understanding of flood risk and 

managed realignment among dykeland landowners.   

  

 



97  

  

References   

Adams, T., 2011. Climate Change Adaptation: Groundwater Management in Atlantic 

 Canada. Atlantic Climate Adaptation Solutions Association. Nova Scotia 

 Department of Environment.  

Adamson, G., Hannaford, M., and Rohland, E., 2018. Re-thinking the present: The role 

 of a historical focus in climate change adaptation research. Global Environmental 

 Change, 48, 195-205. 

Adger, W. N., Dessai, S., Goulden, M., Hulme, M., Lorenzoni, I., Nelson, D. R., Naess, 

 L-O., Wolf, J. and Wreford, A., 2009. Are There Social Limits to Adaptation to 

 Climate Change? Climatic Change, 93, 335–54. 

Adger, W.N., Barnett, J., Brown, K., N. Marshall, and K. O’Brien, 2013. Cultural 

 dimensions of climate change impacts and adaptation. Nature Climate Change, 

 3:2, 112-117. 

Aggestam, F., 2014. Wetland Restoration and the Involvement of Stakeholders: An 

  Analysis Based on Value-Perspectives. Landscape Research, 39:6, 680-697. 

Albizua, A., and Zografos, C., 2014. A Values-Based Approach to Vulnerability and 

 Adaptation to Climate Change: Applying Q methodology in the Ebro Delta, 

 Spain. Environmental  Policy and Governance, 24, 405-422. 

Archer, A., 2013. World's highest tides: Hypertidal coastal systems in North America, 

 South America and Europe. Sedimentary Geology, 285-285, 1-25. 

Arcury, T., and Quandt, S., 1999. Participant Recruitment for Qualitative Research: A 

 Site-Based Approach to Community Research in Complex Societies.   

 Human Organization, 58:2, 128-133. 

Barnes, J. and Dove, M., 2015. Climate Cultures: Anthropological Perspectives on 

 Climate Change. Yale University Press. 



98  

  

Barnett, J., Evans, L., Gross, C., Kiem, A., Kingsford, R., Palutikof, J., Pickering, C., and 

 Smithers, C., 2015. From barriers to limits to climate change adaptation: path 

  dependency and the speed of change. Ecology and Society, 20:3, p.5.  

Baxter, J. and Eyles, J., 1999. The Utility of In-Depth Interviews for Studying the 

 Meaning of Environmental Risk. The Professional Geographer, 51:2, 307-320. 

Bernard, T., Rosenmeier, L., and Farrell, S., 2015. Mi’kmawe’l Tan Teli-kina’muemk: 

 Teaching about the Mi’kmaq. Truro, Canada: Eastern Woodland Print 

 Communications. 

Berneshawi, S., 1997. Resource Management and the Mi’kmaq Nation. The Canadian 

 Journal of Native Studies, 17:1, 115-148. 

Biesbroek, R., Dupuis, J., Jordan, A., et al., 2015. Opening up the black box of adaptation 

 decision-making. Nature Climate Change, 5, 493–494. 

Bleakney, J.S., 2004. Sods, Soils, and Spades: The Acadians at Grand Pre and Their 

 Dykeland Legacy. McGill-Queen’s University Press. 

Bowron, T., Graham, J., and Butler, M., 1999. Community and Social Considerations in 

 Salt Marsh Restoration Work in Nova Scotia. Halifax: Ecology Action Centre. 

Bowron, T., Neatt, N., van Proosdij, D., and Lundholm, K., 2012. Salt Marsh 

 Restoration in Atlantic Canada. In Restoring Tidal Flow to Salt Marshes: A 

 Synthesis of Science and Management. Burdick and Roman (eds). Island Press. p. 

 191-210. 

Burch, S., and Sheppard, S., Shaw, A., and Flanders, D., 2010. Planning for climate  

 change in a flood-prone community: Municipal barriers to policy action and the  

 use of visualizations as decision-support tools. Journal of Flood Risk  

 Management, 3:2, 126-139. 

Burke, L. and Miller, M., 2001. Phone Interviewing as a Means of Data Collection: 

 Lessons Learned and Practical Recommendations. Qualitative Social Research, 

 2:2, 7. 



99  

  

Burley, D., Jenkins, P., Laska, S., and Davis, T., 2007. Place Attachment and 

 Environmental Change In Coastal Louisiana. Organizations and Environment, 

 20:3, 347-366. 

Bush, E., and Lemmen, D.S., 2019. Canada’s Changing Climate Report. Government of 

 Canada: Ottawa, ON, Canada. 

Butzer, K., 2002. French Wetland Agriculture in Atlantic Canada and Its European 

 Roots:  Different Avenues to Historical Diffusion. Annals of the Association of 

 American Geographers, 92:3, 451-470. 

Cairns, R., 2014. Climate geoengineering: issues of path-dependence and socio-technical 

 lock-in. WIREs Climate Change, 5, 649-661. 

Campbell, C., 2016. Idyll and Industry: Rethinking the Environmental History of Grand 

 Pré, Nova Scotia. London Journal of Canadian Studies, 31:1, 1-18. 

CBCL Limited, 2017. Flood Risk Study: Joint Flood Advisory Committee County of 

 Colchester, Town of Truro and Millbrook First Nation. Retrieved from 

 https://www.colchester.ca/public-works/1960-flood-risk-study-jfac/file 

CBCL Limited and Nova Scotia Department of Fisheries and Aquaculture, 2009. Our 

 coast: Live,work, play, protect: The 2009 state of Nova Scotia’s coast summary 

  report. Halifax, NS: Nova Scotia Department of Fisheries and Aquaculture. 

Chen, Y., Caesemaecker, C., Rahman, H.M., and Sherren, K., 2020. Comparing cultural 

 ecosystem service delivery in dykelands and marshes using Instagram: A case of 

 the Cornwallis (Jijuktu'kwejk) River, Nova Scotia, Canada. Ocean and Coastal 

 Management, 193:1, 105254. 

Connell, D. and Cameron, G., 2016. Case Study of Municipality of the County of Kings,  

 Nova Scotia. Agricultural Land Use Planning in Canada. 

Cormier, Y., 1990. Les Aboiteaux en Acadie: hier et aujourd’hui. Université de Moncton. 

 Chaire  d’études acadiennes. 



100  

  

Coulter, C., 2018. Grab Your Camera: City of Vancouver Is Looking for Photos of King 

 Tides. CBC, www.cbc.ca/news/canada/british-columbia/grab-your-camera-city-

 of-vancouver-is-looking-for-photos-of-king-tides-1.4918826. 

DeCuir-Gunby, J., Marshall, T., and McCulloch, A., 2011. Developing and using a 

 codebook for  the analysis of interview data: An example from a professional 

 development research project. Field Methods, 23:2, 136–155. 

Desplanque, C., and Mossman, D., 2004. Tides and their seminal impact on the geology, 

 geography, history, and socio-economics of the Bay of Fundy, eastern Canada. 

 Atlantic Geology, 40:1. 

Devanney, M., and Reinhardt, F., 2011. An Overview of the Nova Scotia Agriculture and 

 Agri-Food Industry. Nova Scotia Department of Agriculture. 

Dey, I., 1999. Grounding grounded theory: Guidelines for qualitative inquiry. San Diego, 

 CA: Academic Press. 

Dow, K. et al., 2013. Limits to adaptation. Nature Climate Change, 3, 305–307. 

Eden, S., 2001. Environmental issues: nature versus the environment? Progress in  

  Human Geography, 25:1, 79-85. 

Eisenack, K., Moser, S., Hoffmann, E. Klein, J., Oberlack, C., Pechan, A., Rotter, M., 

 and Termeer, C., 2014. Explaining and overcoming barriers to climate change 

 adaptation. Nature Climate Change, 4, 867–872. 

Esteves, L., 2014. Managed Realignment: A Viable Long-Term Coastal Management 

 Strategy? Springer. 

Fazey, I. R. A., Wise, R. M., Lyon, C., Campeanu, C., Moug, P., & Davies, T. E., 2015. 

 Past and Future adaptation pathways. Climate and Development, 8:1, 26-44. 

Ferguson, G., and Beebe, 2012. Vulnerability of Nova Scotia's Coastal Groundwater 

 Supplies to Climate Change. Atlantic Climate Adaptation Solutions Association. 

 Nova Scotia Department of Environment.  

http://www.cbc.ca/news/canada/british-columbia/grab-your-camera-city-
http://www.cbc.ca/news/canada/british-columbia/grab-your-camera-city-


101  

  

Few, R., Brown, K., and Tompkins, E., 2007. Public participation and climate change 

 adaptation: avoiding the illusion of inclusion. Climate Policy, 7, 46-59. 

Field, C., Dayer, A., and Elphick, C., 2017. Landowner behavior can determine the 

 success of conservation strategies for ecosystem migration under seal-level rise. 

 Publication of the National Academy of Sciences, 114:34, 9134-9139. 

French, C., French, J., Clifford, N., and Watson, C., 2000. Sedimentation–erosion 

 dynamics of abandoned reclamations: the role of waves and tides. Continental 

 Shelf Research, 20:12-3, 1711-1733. 

French, P., 2006. Managed realignment – The developing story of a comparatively new 

  approach to soft engineering. Estuarine, Coastal and Shelf Science, 67:3,  

 409-423. 

Gagne, M., 2013. Memorial Constructions: Representations of Identity in the Design of 

 the Grand-Pre National Historical Site, 1907-Present. Acadiensis, 42:1, 67-98. 

Gailing, L., 2012. Dimensions of the social construction of landscapes – Perspectives of 

 new institutionalism. Proceedings of the Latvian Academy of Sciences – Section 

  A: Humanities and Social Sciences, 66:3, 195-205. 

Gailing, L., and Leibenath, M., 2015. The Social Construction of Landscapes: Two 

 Theoretical Lenses and Their Empirical Applications. Landscape Research, 40:2, 

 123-138. 

Garousi, V., Felderer, M., and Mäntylä, M., 2019. Guidelines for including grey literature 

  and conducting multivocal literature reviews in software engineering. 

 Information and Software Technology, 106, 101-121. 

Garrelts, H., and Lange, H., 2011. Path Dependencies and Path Change in Complex 

 Fields of Action: Climate Adaptation Policies in Germany in the Realm of Flood 

 Risk Management. AMBIO, 40, 200-209. 

George, W., 2013. World Heritage, Tourism Destination and Agricultural Heritage 

 Landscape: The Case Study of Grand Pre, Nova Scotia, Canada. Journal of 

  Resources and Ecology, 4:3, 275-284. 



102  

  

Gerrits, L., and Marks, P., 2008. Complex bounded rationality in dyke construction Path-

 Dependency, lock-in in the emergence of the geometry of the Zeeland delta. Land 

 Use Policy, 25, 330-337. 

Gerrits, L., 2010. Public Decision-Making as Coevolution. Emergence: complexity and  

 Organization, 12:1, 19-28. 

Gifford, R., 2014. Environmental psychology matters. Annual Review of Psychology, 65,  

 541-57. 

Goeldner-Gianella, L., 2007. Perceptions and Attitudes Toward De-polderisation in Europe: A 

 Comparison of Five Opinion Surveys in France and the UK. Journal of Coastal 

 Research, 23:5, 1218-1230. 

Google, n.d. Google Maps. Retrieved March 4, 2021, Retrieved from 

 https://www.google.com/maps. 

Greenberg, D.A., Blanchard, W., Smith, B., and Barrow, E., 2012. Climate Change, 

 Mean Sea Level and High Tides in the Bay of Fundy. Atmosphere-Ocean, 50:3, 

 261-276. 

Grieve, M.,Turnbull, L., 2013. Emergency Management in Nova Scotia. In: Multilevel 

 Governance and Emergency Management in Canadian Municipalities; Henstra, 

 D., Ed., McGill-Queen’s Press, Montreal, QC, Canada, 62-90. 

Haigh, I.D., Eliot, M., and Pattiaratchi, C., 2011. Global influences of the 18.61 year 

 nodal cycle and 8.85 year cycle of lunar perigee on high tidal levels. Journal of 

 Geophysical Research, 116:C6. 

Hansson, A., Pederson, E., and Weisner, S., 2012. Landowners’ incentives for  

 constructing wetland in an agricultural area in south Sweden. Journal of 

 Environmental Management,  113, 271-278. 

Hansson, A., and Kokko, S., 2018. Farmers' mental models of change and implications 

 for farm renewal – A case of restoration of a wetland in Sweden. Journal of Rural 

 Studies, 60, 141-151. 

https://www.google.com/maps


103  

  

Hatvany, M., 2003. Marshlands Four Centuries of Environmental Change on the Shores 

of the  St. Lawrence. Les Presses de l’Université Laval Sainte-Foy. 

Higgs, E., 2003. Nature by Design: People, Natural Processes, and Ecological 

 Restoration. Cambridge: The MIT Press. 

Hornborg, A., 2008. Mi'kmaq Landscapes: From Animism to Sacred Ecology. Ashgate, 

 Aldershot, England. 

Hulme, M., 2008. Geographical work at the boundaries of climate change. Transactions 

  of the Institute of British Geographers, 33:1, 5-11. 

IPCC, 2007. Climate Change 2007: The Physical Science Basis. WGI Fourth Assessment 

 Report of the Intergovernmental Panel on Climate Change. 

IPCC, 2014. Annex II: Glossary. In: Climate Change 2014: Synthesis Report. 

 Contribution of Working Groups I, II and III to the Fifth Assessment Report of 

 the Intergovernmental Panel on Climate Change. IPCC, Geneva, Switzerland, 

 pp. 117-130. 

Johnston, A., 2007. An Introduction to Acadian Land Reclamation in a Comparative 

  Context. Material Culture Review, 66, 32-41. 

Kennedy, G., 2013. Marshland Colonization in Acadia and Poiteau during the 17th 

 Century. Acadiensis, 42, 37-66. 

Kennedy, G., Peace, T. and Pettigrew, S., 2018. Social Networks across Chignecto: 

 Applying Social Network Analysis to Acadie, Mi’kma’ki, and Nova Scotia, 

 1670-1751. Acadiensis, 47:1, 8–40. 

Kettle, N., and Dow, K., 2014. The Role of Perceived Risk, Uncertainty, and Trust on 

 Coastal Climate Change Adaptation Planning. Environment and Behavior, 48:4, 

 579-606. 

Klein, R.J., and Juhola, S., 2014. A framework for Nordic actor-oriented climate  

 adaptation research. Environmental Science and Policy, 40, 101-115. 



104  

  

Knoot, T.G., Schulte, L.A. and Rickenbach, M., 2010. Oak Conservation and Restoration 

 on Private Forestlands: Negotiating a Social-Ecological Landscape.  

 Environmental Management, 45, 155–164.  

Kopsel, V., Walsh, C., Leyshon, C., 2017. Landscape narratives in practice: implications  

 for climate change adaptation. The Geographical Journal, 183:2, 175-186. 

Lacey, L., 1977. Micmac Indian Medicine: A Traditional Way of Health. Formac, 

 Antigonish, N. S. 

Ledoux, L., Cornell, S., O’Riordan, T., Harvey, R., Banyard, L., 2005. Towards 

 sustainable flood and coastal management:identifying drivers of, and obstacles to, 

 managed realignment. Land Use Policy, 22:2, 129-144. 

Leonard, K., 1991. The Origin and Dispersal of Dykeland Technology. Les Cahiers de la 

  Societe Historique Acadienne, 22:1. 

Lochhead, D., 1980. September 2. High Marsh Road: Lines for a diary. Goose Lane 

 Editions. 

Liski, A., Ambros, P., Metzger, M., Kimberly, N., Wilson, A., and Torsten, K., 2019.  

 Governance and stakeholder perspectives of managed re-alignment: adapting to 

 sea level rise in the Inner Forth estuary, Scotland. Regional Environmental 

 Change, 19, 2231-2243. 

Loder, A.L., Mallory, M.L., McLellan, N.R., White, C., and Smol, J.P., 2018. Do rural 

 impoundments in coastal Bay of Fundy, Canada sustain adequate habitat for 

 wildlife? Wetlands Ecology and Management, 26, 213-230. 

Lowenthal, D., 1975. Past Time, Present Place: Landscape and Memory. Geographical 

 Review, 65:1, 1-36. 

Luisetti, T., Turner, R., Bateman, I., Morse-Jones, S., Adams, C., and Fonseca, L., 2011. 

 Coastal and marine ecosystem services valuation for policy and management: 

 managed realignment case studies in England. Ocean and Coastal Management, 

 54, 212e224. 



105  

  

Magnan, A., 2014. Avoiding maladaptation to climate change: towards guiding 

 principles. Surveys and Perspectives Integrating Environment and Society, 7:1. 

Mahoney, J., 2000. Path dependence in historical sociology. Theory and Society, 29, 

 507-548. 

McCarthy, J.J., Canziani, O.F., Leary, N.A., Dokken, D.J., and White, K.S., 2001.  

 Climate Change 2001: Impacts, Adaptation, and Vulnerability. IPCC. 

Milligan, D., 1987. Maritime Dykelands: The 350 year Struggle. Department of Nova 

 Scotia Government Services Publishing Division. 108 pp. 

Moser, S.C, and Ekstrom, J.A., 2010. A framework to diagnose barriers to climate 

 change Adaptation. Publication of the National Academy of Sciences 107, 51. 

Myatt-Bell, L.B., Scrimshaw, M.D., Lester, J.N., Potts, J.S., 2002. Public Perception of 

 Managed Realignment: Brancaster West Marsh, North Norfolk, UK. Marine 

 Policy, 26, 45-57. 

Native Land Digital, 2021. Native Land. Retrieved July 12, 2021, from  

 https://native-land.ca/. 

Needham, K., and Hanley, N., 2019. Valuing a managed realignment scheme: What are 

 the drivers of public willingness to pay? Ocean & Coastal Management, 170, 

 29-39. 

Noble, I.R., Huq, S., Anokhin, Y.A., Carmin, J., D. Goudou, F.P. Lansigan, B. Osman-

 Elasha, and Villamizar, A., 2014. Adaptation needs and options. In: Climate  

 Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and 

 Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment 

 Report of the Intergovernmental Panel on Climate Change. [Field, C.B., V.R. 

 Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, 

 K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. 

 MacCracken, P.R. Mastrandrea, and L.L.White (eds.)]. Cambridge University 

 Press, Cambridge, United Kingdom and New York, NY, USA, pp. 833-868. 

https://native-land.ca/


106  

  

Nova Scotia Department of Agriculture, 2021. Working with the Tides. 

 https://novascotia.ca/dykeland-system-upgrades/ 

Nova Scotia Department of Service and Internal Services, 2017. Nova Scotia Property 

 Records Database [Data file]. Retrieved from 

 https://gis7.nsgc.gov.ns.ca/arcgis/rest/services/ISD_GIS/Property/MapServer. 

Nova Scotia Environment, 2013. Historic Wetland Loss in Nova Scotia. Retrieved from 

 http://www.novascotia.ca/nse/wetland/historic-wetland-loss-ns.asp. 

Nova Scotia Power Corporation, 2021. Retrieved from 

 https://www.nspower.ca/cleanandgreen/renewable-energy-sources/wind-power. 

Novick, G., 2008. Is There a Bias Against Telephone Interviews in Qualitative Research? 

 Research in Nursing and Health, 31, 391-398. 

Parrot, A., and Burningham, H., 2008. Opportunities of, and constraints to, the use of 

 intertidal Agri-environment schemes for sustainable coastal defence: A case study 

 of the Blackwater Estuary, southeast England. Ocean and Coastal Management, 

 51, 352-367. 

Parsons, M., Nalau, J., Fisher, K., and Brown, C., 2019. Disrupting Path Dependency: 

 Making room for Indigenous knowledge in river management. Global 

 Environmental Change, 56, 95-113. 

Paschen, J.A., and Ison, R., 2014. Narrative research in climate change adaptation – 

 Exploring a complementary paradigm for research and governance. Research 

 Policy, 43, 1083-1092. 

Percy, J., Evans, A., Wells, P., and Rolston, S., 2005. The Changing Bay of Fundy: 

 Beyond 400 Years. Proceedings of the 6th Bay of Fundy Workshop, Cornwallis, 

 Nova Scotia, September 29th. Environment Canada. 

Province of Nova Scotia, 2018. Nova Scotia Civic Address File [Data file]. Retrieved 

 from https://nsgi.novascotia.ca/gdd/. 

http://www.novascotia.ca/nse/wetland/historic-wetland-loss-ns.asp
https://nsgi.novascotia.ca/gdd/


107  

  

Province of Nova Scotia, 2019. Public and Stakeholder Consultations on Coastal 

 Protection Legislation in Nova Scotia. Retrieved from 

 https://novascotia.ca/coast/CoastalProtectionLegislationConsultationReport.pdf. 

Province of Nova Scotia, 2021. Department of Agriculture Industry Protection. 

 https://novascotia.ca/agri/programs-and-services/industry-protection/. 

Rahman, H.M.T., Sherren, K., van Proosdij, D., 2019. Institutional Innovation for 

 Nature-Based  Coastal Adaptation: Lessons from Salt Marsh Restoration in Nova 

 Scotia, Canada. Sustainability, 11, 6735. 

Rahman, H.M.T, Bowron, T., Pett, B., Sherren, K., Wilson, A., and van Proosdij, D., 

 2021. Navigating Nature-Based Coastal Adaptation through Barriers: A Synthesis 

 of Practitioners’ Narrative from Nova Scotia, Canada, Society & Natural 

 Resources, DOI: 10.1080/08941920.2021.1940405. 

Richards, W., and Daigle, R., 2011. Scenarios and Guidance for Adaptation to Climate  

 Change and Sea Level Rise – NS and PEI Municipalities. Atlantic Climate 

 Adaptation Solutions  Association, Nova Scotia Department of Environment.  

Robinson, S., van Proosdij, D., Kolstee, H., 2004. Change in Dykeland Practices in 

 Agricultural Salt Marshes in Cobequid Bay, Bay of Fundy. BoFEP Conference 

 Proceedings, 2004. 

Roca, E., Villares, M., 2012. Public perceptions of managed realignment strategies: The 

 case study of the Ebro Delta in the Mediterranean basin. Ocean & Coastal 

 Management, 60, 38-47. 

Roness, L., and Lieske, D., 2012. Tantramar Dyke Risk Project: The Use of 

 Visualizations to Inspire Actions. ACASA, Climate Change Directorate, NS 

 Department of Environment, 91 pp. 

Rudin, R., 2015. The First Acadian Film: Visibility, Modernity, and Landscape in Les   

 aboiteaux. Canadian Historical Review, 96:4, 507-533. 



108  

  

Rupp-Armstrong, S., Nicholls, R., 2007. Coastal and Estuarine Retreat: A Comparison of 

 the Application of Managed Realignment in England and Germany. Journal of 

 Coastal Research, 23:6, 1418-1430. 

Ryan, R.L., Erickson D.L., and De Young R., 2003. Farmers’ motivations for adopting 

 conservation practices  along riparian zones in a mid-western agricultural 

 watershed. Journal of Environmental Planning and Management, 46:1, 19e37. 

Salinger, M.J., 2005. Climate Variability and Change: Past, Present and Future – an 

  Overview. Increasing Climate Variability and Change. Springer, Dordrecht.   

Shepard, C.C., Crain, C.M., and Beck, M.W., 2011. The Protective Role of Coastal 

 Marshes: A Systematic Review and Meta-analysis. PLoS ONE, 6:11. 

Saldaña, J., (eds) 2013. The Coding Manual for Qualitative Researchers. Sage.    

Saltwire, 2021, June 29. Truro Mi'kmaw Conservation Group wins national conservation 

 award.  https://www.saltwire.com/atlantic-canada/communities/truro-mikmaw-

 conservation-group-wins-national-conservation-award-100605723/ 

Sherren, L., Logan, L., Debner, JA., 2016. Climate adaptation in ‘new world’ cultural 

 Landscapes: The case of Bay of Fundy agricultural dykelands (Nova  

 Scotia, Canada). Land Use Policy, 51, 267-280. 

Sherren, K., Bowron, T., Graham, J. M., Rahman, H. M. T., and van Proosdij, D., 2019. 

 Coastal infrastructure realignment and salt marsh restoration in Nova Scotia, 

 Canada. In Responding to Rising Seas: OECD Country Approaches to Tackling 

 Coastal Risks, p.111-135. OECD Publishing: Paris, France. 

Sherren, K., 2020. From climax thinking toward a non-equilibrium approach to public 

 good landscape change. In: Jacquet J, Haggerty J, Theodori G, editors. Energy 

 Impacts: A Multidisciplinary Exploration of North American Energy 

 Development. Social Ecology Press and Utah State University Press. 

Singh, K., Walters, B., Ollerhead, J., 2007. Climate Change, Sea-Level Rise and the Case 

 for Salt Marsh Restoration in the Bay of Fundy, Canada. Environments, 35:2, 

 71-84. 

https://www.saltwire.com/atlantic-canada/communities/truro-mikmaw-%09conservation-
https://www.saltwire.com/atlantic-canada/communities/truro-mikmaw-%09conservation-


109  

  

Ross, S., 2002. Dykes & Aboiteaux: The Acadians Turned Salt Marsh into Fertile  

 Meadows. Société Promotion Grand-Pré. 

Rudin, R., 2015. The First Acadian Film: Visibility, Modernity, and Landscape in Les 

 aboiteaux. Canadian Historical Review, 96:4, 507-533. 

Somers, G., and Nishimura, P., 2012. Managing Groundwater Resources: Assessing the 

 impact of climate change on salt-water intrusion of coastal aquifers in Atlantic 

 Canada. ACASA, Climate Change Directorate, NS Department of Environment.  

Soubry, B., Sherren, K., and Thornton, T., 2020a. Are we taking farmers seriously? A 

 review of the literature on farmer perceptions and climate change 2007-2018. 

 Journal of Rural Studies, 74, 210-222. 

Soubry, B., Sherren, K., and Thornton, T., 2020b. Farming along desire lines: Collective 

 actions and food systems adaptation to climate change. People and Nature, 00,  

 1-17. 

Spooner, T., 2009. The Economics of Resource & Environmental Management, 

 Dalhousie University, Halifax, NS. Report #MREM 56, December 8, 2009. 

Steen-Adams, M. M., S. Charnley, and M.D., Adams, 2017. Historical perspective on the 

 Influence of wildfire policy, law, and informal institutions on management and 

 forest Resilience in a multiownership, frequent-fire, coupled human and natural 

 system in Oregon, USA. Ecology and Society, 22:3.  

Sutherland, B., 1997. Nature conservation on private land in Nova Scotia. Proceedings of 

 the Nova Scotia Institute of Sciences, 41, 77-89. 

United Nations Educational, Scientific, and Cultural Organization, 2012. Landscape of 

 Grand Pré. Retrieved from the United Nations Educational, Scientific, and 

 Cultural Organization website: https://whc.unesco.org/en/list/1404/. 

van Buuren, A., G. J. Ellen, and J. F. Warner, 2016. Path-dependency and policy learning 

  in the Dutch delta: toward more resilient flood risk management in the 

 Netherlands? Ecology And Society, 21:4. 

https://whc.unesco.org/en/list/1404/


110  

  

van Proosdij, D., and Page, S. 2012. Best management practices for climate change 

 adaptation in Dykelands: Recommendations for Fundy ACAS sites. ACASA, 

 Climate Change Directorate, NS Department of Environment, 149 pp. 

van Proosdij, D., Ross, C., and Matheson, M., 2018. Risk Proofing Nova Scotia  

 Agriculture: Nova Scotia Dyke Vulnerability Assessment. Saint Mary’s 

 University. 

Virgin, S., Beck, A., Boone, L., Dykstra, A., Ollherhead, J., Barbeau, M., and McLellan, 

 N., 2020. A managed realignment in the upper Bay of Fundy: Community 

 dynamics during salt marsh restoration over 8 years in a megatidal, ice-influenced 

 environment. Ecological Engineering, 149. 

Webster, T., Kongwongthai, M., and Crowell, N., 2012. An Evaluation of Flood Risk to 

 Infrastructure Across the Chignecto Isthmus. ACASA, Climate Change 

 Directorate, NS Department of Environment, 44 pp. 

Wiles, J.L., Rosenberg, M.W., and Kearns, R.A., 2005. Narrative analysis as a strategy 

  for understanding interview talk in geographic research. Area, 37:1, 89-99. 

Wollenberg, J., Ollerhead J., Chmura, G., 2018. Rapid carbon accumulation following 

 managed realignment on the Bay of Fundy. PLoS ONE, 13:3, e0193930.  

Wong, P.P., I.J. Losada, J.-P. Gattuso, J. Hinkel, A. Khattabi, K.L. McInnes, Y. Saito, 

 and Sallenger, A., 2014. Coastal systems and low-lying areas. In: Climate Change 

 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral 

 Aspects. Contribution of Working Group II to the Fifth Assessment Report of the 

 Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J. 

 Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. 

 Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. 

 Mastrandrea, and L.L.White (eds.)]. Cambridge University Press, Cambridge, 

 United Kingdom and New York, NY, USA, pp. 361-409. 

Wynn, G., 1979. Late Eighteenth-Century Agriculture on the Bay of Fundy Marshlands. 

   Acadiensis, 8, 80-89. 



111  

  

Appendix A: Interview Questions and 

Prompts  

Q 1.  How did you come to own your land?  

Q 2.  What are some of the things you currently use the land for?  

-  How have these uses changed since you’ve owned the land?  

Q 3.  How has your land changed since you’ve owned it?  

-  Has this changed your approach in how you manage the land?  

Q 4.  Do you think your land is at risk of flooding?  

Q 5.  How well do you think the dykes in your area protect the land from flooding?  

Q 6.  What do you think should be done, if anything, to protect your land for the future?  

-  What are the best options for protecting your land in the long-term?  

Q 7.  Dyke realignment is a process where a dyke line is intentionally set back 

closer inland. This is done in order to restore tidal influence and support new 

marsh habitat. The new marsh can act as a natural buffer to sea level rise and 

storm surge flooding. This strategy has recently been used in Cumberland 

County, Nova Scotia. Are you familiar with these kinds of ideas?  

-  What do you think about these ideas?  

Q 8.  A marsh body can be defined as a body of marshland owners that is 

incorporated according to the Agricultural Marshland Conservation Act. 

According to the Act, some powers of a marsh body may include buying or 

selling marshland property and maintaining works such as dykes and ditches. 

Are you familiar with what a marsh body is?   

- Do you identify as a member of a marsh body?  

- What are some functions of the marsh body that you think are most 

important?  

- What is the biggest issue that the marsh body as a whole is facing?  

  

Q 9.  What are some things you hope to see for your land in the future?  

-           What kinds of potential do you see for your dykeland?  
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Appendix B: Recruitment letter  
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Dear Sir or Madam:     

You are being invited to participate in a research project titled “The Future of 

Nova Scotia’s Dykelands: Understanding the Landowners’ Perspective.” This research is 

part of other ongoing projects including the Natural Sciences and Engineering Research 

Council of Canada (NSERC) ResNET Project (https://www.nsercresnet.ca/landscape-1---

bay-offundy.html).     

The security of Nova Scotia’s coastline is a priority for many of us. Dykelands, or 

drained marshlands, are important to Nova Scotia’s agricultural, economic, and cultural 

livelihoods. Decisions are being made about how to protect dykelands and their 

communities in the future. I am reaching out to property owners within dykeland areas 

for their input on issues related to dykeland protection.  

As part of my masters degree at Saint Mary’s University, I am looking into how 

landowners consider climate change impacts like flooding. Specifically, I’d like to learn 

from landowners like yourself about how you manage your land, your potential 

flooding concerns, and your long-term goals for managing and protecting your land. 

Your input on these topics may help inform planners about your views on different 

approaches to protect dykelands.   

My personal interest in the dykelands is rooted in my Acadian heritage. 

Acadians were the original French settlers that dyked and farmed the marsh in Atlantic 

Canada. As an Acadian descendant from Louisiana, I have become fascinated with the 

dykelands’ history and what they have to offer today. I am equally interested to learn 

from the people who own, work, or otherwise share my interest for these dykeland 

landscapes.     

Would you be willing to talk about these topics in an informal interview? The 

interview will be roughly 30 to 60 minutes long and can be held over the phone or over 

a virtual platform like Zoom, whichever is more comfortable for you. If you are 

interested in participating or have questions related to this project, please call Brandon 

Champagne (902-700-6945) or (brandon.champagne@smu.ca). For any additional 

questions you may also contact my supervisor, Dr. Danika van Proosdij (902-420-5738) 

or (dvanproo@smu.ca). If you know anyone else who may be interested, feel free to 

share this invitation with them.     

Saint Mary’s University’s Office of Research Ethics has granted ethics clearance for this 

project. If you have any questions or concerns about ethical matters, you may contact 

the Chair of the Saint Mary’s University Research Ethics Board at ethics@smu.ca or 902-

420-5728. The Research Ethics Board file number is: 20-121   

Thank you in advance for your consideration.     

    

Brandon Champagne   
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Appendix C: Saltwire Digital Advertising Campaign  
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Appendix D: Ethics CORE Certificate  
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Appendix E  

  

INFORMED CONSENT FORM  

  

The Future of Nova Scotia’s Dykelands: Understanding the Landowners’ 

Perspective  

  

SMU REB File # 20-121  

  

Brandon Champagne, Danika van Proosdij, Ph.D., and Kate 

Sherren, Ph.D. Department of Geography and Environmental 

Studies Saint Mary’s University, 923 Robie Street, Halifax, NS 

B3H 3C3 Phone: 902-700-6945; Brandon.champagne@smu.ca  

  

You have been invited to participate in a research project titled “The Future of 

Nova Scotia’s Dykelands: Understanding the Landowners’ Perspective”. As part 

of my masters degree at Saint Mary’s University, I am conducting this research 

under the supervision of Dr. Danika van Proosdij. Your participation in this 

research is entirely voluntary.  

  

Purpose of the Research: This research project explores how dykeland 

landowners in Nova Scotia view environmental impacts of climate change such as 

flooding. The research also hopes to understand how landowners view ideas of 

how to adapt to these impacts. Planners are currently making decisions about 

protecting dykeland communities, which will include the participation of local 

stakeholders. An initial understanding of how some dykeland landowners view 

these topics will lead to more effective collaboration with planners and researchers 

working to protect dykelands and their communities.  

  

Eligibility: Any person 25 years or older who owns land registered within a marsh 

body by the Nova Scotia Department of Agriculture is considered eligible for 

participation. If you are unsure whether your land meets this criteria, please contact 

Brandon Champagne for more information.  

  

What You Will Be Asked to Do: You will be asked to participate in a one-on-one 

interview about the impacts of flooding and your thoughts on potential solutions. 

Topics will include your approach in managing your land, your views on flooding 

and environmental change, and your participation in the marsh body. The interview 

will be open-ended, meaning that I may ask follow-up questions based on your 

responses. Due to COVID-19 guidelines, interviews will take place either on the 
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phone or over a virtual platform like Zoom Pro between September and November 

of 2020. I predict it will take between 30 and 60 minutes to finish the interview.  

  

Potential Benefits: The research findings will help improve collaboration between 

stakeholders and planners working to protect dykeland communities. As an added 

bonus, participants may learn about or become more aware of efforts to protect 

dykelands and their communities.  

  

Possible Risks: While this research is considered minimal risk, there is a chance 

you experience negative reactions from questions about yourself or your history of 

owning land. However, I have tailored interview questions to avoid intimidation. 

You may also withdraw from the project at any time. Additionally, because 

confidentiality cannot be guaranteed, there is a minimal risk that your participation 

will be known to others. However, your name and information will be kept 

anonymous throughout the research and I will not share your involvement with 

anyone at any time.   

  

Information Gathered: In addition to your interview responses, I will collect 

identifiable information such as your name, phone number, and email/mailing 

address. I will only use this information to correspond with you during the study 

and will not share it with anyone at any time. During the interview I will record the 

audio to provide a more accurate account of our conversation. I will transcribe the 

recording using the Descript software. The interview audio and transcripts are kept 

confidential from Descript, but are shared with Google Cloud Speech-to-Text, Rev, 

and Amazon AWS for safe transcription and secure storage. Descript protects data 

using encryption over HTTPS, which is the industry standard for online security. 

Note that Descript’s servers are located in the United States, meaning that your 

data will be stored in another country. For more information, visit 

https://www.descript.com/security.  

Should you decide on a virtual platform for the interview, I will create and share a 

password for the interview call in order to ensure privacy. Zoom Pro uses features 

such as encryption to protect its users. More details can be found at 

https://zoom.us/docs/en-us/privacy-andsecurity.html.   

  

Confidentiality: I will make every effort to protect the confidentiality of your 

participation in the research as well as the information you provide. You will be 

assigned a random participant number throughout the research in order to protect 

your identity in reports, presentations, and publications. This will also ensure that 

any identifiable information you provide is kept separate from your interview 

responses at all times. After the interview, I will safely store your data on an 

https://www.descript.com/security
https://www.descript.com/security
https://zoom.us/docs/en-us/privacy-and-security.html
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encrypted flash drive in a locked box. After my research is complete, I will transfer 

the interview transcript to my supervisor on an encrypted flash drive, where it will 

be kept safe in a locked office. It may only be shared with her research assistants 

for future reference and will not be included in future research or publications. All 

other data will be destroyed at that time, including interview recordings.  

  

Dissemination of Research Findings: Because this research is part of my masters 

degree, I will write a thesis report that sums up my research findings. The report 

will be made publicly available online once it is submitted and accepted by Saint 

Mary’s University. I will provide you the link to access this document once it is 

available, which will be around June 2021. Additionally, the research findings may 

be presented at various research conferences, workshops, or publications.  

Compensation: While there is no monetary incentive for participating, 

compensation will be given if you have incurred a cost related to the project. The 

most likely scenario would be if you must pay an additional fee for interviewing 

over the phone. In this case, you would be compensated in cash through mail. Note 

that a toll-free number can be made available if necessary.  

  

Voluntary Participation: Your participation in this research is completely 

voluntary and you may choose to stop participating at any time. If you wish to do 

so, simply notify me that you would like to withdraw from the study. This decision 

will not affect your standing with the research team or Saint Mary’s University. If 

you decide to withdraw, all information collected from you will be destroyed. It 

would be helpful for me if you plan on withdrawing to notify me before I begin the 

writing process around January 2021. If you have any questions about the project 

or the risks involved with participating, contact me at 

Brandon.champagne@smu.ca (902-700-6945) or my supervisor at 

dvanproo@smu.ca (902-420-5738).  

  

Research participant rights and protection:  The Saint Mary’s University 

Research Ethics Board has reviewed this research with the guidance of the TCPS 

2 based on three core principles: Respect for Persons, Concern for Welfare and 

Justice.  If you have any questions or concerns at any time about ethical matters or 

would like to discuss your rights as a research participant, please contact 

ethics@smu.ca or 902-420-5728.  
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Consent:  

Do you understand what this study is about, appreciate the risks and benefits, and 

that by consenting to agree to take part in this research study, you do not waive any 

rights to legal recourse in the event of research-related harm?  

Do you understand that your participation is voluntary and that you can end your 

participation at any time without penalty?  

Have you had adequate time to think about the research study and have you had 

the opportunity to ask questions?   

                          

      
Please keep one copy of this form for your own records.  


