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ABSTRACT 
 

Scientific research shows that sea-level rise will have profound impacts for 

coastal regions of the Tantramar Region in south-eastern New Brunswick. Little policy or 

action has been taken to mitigate, legislate or adapt to these forecasted changes, despite 

the fact that there is the potential for major implications for coastal areas in this part of 
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New Brunswick. It is the purpose of this research initiative to identify current risks in the 

Tantramar Region associated with sea-level rise and a flooding scenario based on known 

facts about the physical geography of this region. The paper is not intended to be an 

overly descriptive or scientific analysis; rather, it is generalization and broad assessment 

of vulnerabilities of the Tantramar Region, given changes associated with climate change 

and other factors compounding the situation. This research also provides a basic analysis 

of preparedness for a predicted flooding event. It also recommends means through which 

the above mentioned theoretical models might be applied within the context of climate 

change risks in the Tantramar Region and suggests ways that theoretical models for this 

case study might be more widely applied in Bay of Fundy coastal regions.  
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CHAPTER ONE – INTRODUCTION 

1.1 – Introduction: The Landscape of Tantramar  

 

A vast and open plain of grasslands extends as far as one can see; large bails of 

hay and the occasional old barn are the lone objects that interrupt the seemingly unending 

plain. This is the Tantramar marsh; lands protected from the sea by dykes built by the 

Acadians in the early 1630s. While the dykes were originally intended to reclaim land 

from the sea to be used for agricultural purposes, the dykes now serve a different function. 

In modern times these dykes protect roads, buildings and the homes and towns that have 

been built since the days of the Acadians. Much of the land behind the dykes is now 

below sea-level due to changes in the physical geography which have occurred over time. 

Sea-level is rising and land behind the dykes is geologically submerging, creating a 

scenario where it is becoming increasingly difficult for the dykes to hold back the 

encroaching seas.  

Given these known conditions, there are vulnerabilities for all that lies behind the 

dykes as this land that was once used for agricultural purposes now is used for many 

other things. Many factors which would contribute to an event that would breech the 

existing dyke system and cause wide spread flooding of the Tantramar region – these 

include a severe low pressure system, an associated storm surge event, the height of the 

current tide and even the season of the year.  

 

There is a long and fascinating history associated with this dyke system in the 

Upper Bay of Fundy. It can be argued, however, that we have neglected to adequately 
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prepare this system for the changes in the landscape that have occurred since the dykes 

were first built. This current scenario, the impending threat of a mass flooding event in 

the Tantramar region, inspired and motivated this research initiative. While there are 

many complexities associated with this scenario, this report attempts to present a series of 

recommendations about how this situation might best be managed. With the intention of 

minimizing the loss that would occur in the event of a wide spread flooding event in the 

Tantramar region.  

 

1.2 Orienting Concepts and Terms  

 

There are several concepts and terms that are relevant to understanding this particular 

scenario. Although there are many lenses through which this situation can be interpreted, 

a primarily human geographic perspective has been exercised through this research 

process. However, there are also elements of physical geography which provide the 

foundations to many of the themes that unite this project. 

One of the most important concepts of this work is that of climate change and the 

associated impacts in the coastal zone. Climate change is a multi-faceted and highly 

complex issue “involving social, economic and environmental concerns”; it is a debated 

issue which some argue remains unresolved (Wall and Marzall, 2006: 374). According to 

the Intergovernmental Panel on Climate Change (IPCC), climate change refers to:  

 
a statistically significant variation in either the mean state of the climate or in its 
variability, persisting for an extended period (typically decades or longer).  
Climate change may be due to natural internal processes or external forcing, or 
to persistent anthropogenic changes in the composition of the atmosphere or in 
land use (IPCC, 2001: 20).  
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There is an increasing attitude of acceptance that climate is in fact changing and 

that these changes are fueled by human activity. However, policy, programs and other 

associated actions are still riddled with indecisiveness and confusion about how to 

address this growing problem (Wall and Marzall, 2006: 374).   

Changes in climate have will have a profound effect on coastal areas. One of the 

greatest changes that will impact our coastal area in the Upper Bay of Fundy is that of 

sea-level rise. It is know that overall global sea-level is currently rising at a rate of about 

1.0 – 2.0 mm/yr (IPCC, 2001; Bryant, 2005: 155). According to the IPCC this increase is 

projected to continue, as the global mean sea-level between 1990 and 2100 is estimated 

to rise by 0.09 to 0.88 metres (IPCC, 2001; 16). Currently, local sea-level rise can be 

primarily attributed to thermal expansion and melting of both glaciers and ice caps - 

climate projection models forecast that this trend is likely to continue for years to come 

(IPCC Summary, 2001). It is difficult for global averages of sea-level rise to adequately 

predict regional delineations and associated impacts of rising waters on coastal 

landscapes. This is due to the range of characteristics that define a coastal area (Bryant 

2005: 167).  

A second theme which runs throughout this paper is that of human adaptation to 

the changing landscape. By definition adaptation is, “the ability or capacity of 

individuals, communities and nations to handle the impacts and/or take advantage of 

opportunities from altered conditions” (Wall and Marzall, 2006: 374).  This is not a new 

concept - “humans have always adapted to change, and will continue to do so in the 

future” (Lemmen and Warren, 2004: 9). Adaptation can occur on different scales – from 
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individual through to larger social units such as a community, region, province, country 

etc. (Wall and Marzall, 2006: 378). When associated with climate change, adaptation 

refers to “any action that reduces the negative impact of climate or takes advantage of 

potential new opportunities” (Medhi, 2006:8). 

 For the purposes of this project the term “dyke” refers to a human constructed 

wall, made from natural materials such as dirt and clay intended to reclaim and protect 

land from the sea. Dykes serve as a barrier which ensures that land and sea remain 

separate. The practice of dyke construction in the Upper Bay of Fundy region originated 

with the French settlers, Acadians, who brought this practice with them from their 

homeland of France in the 1600s (Mount Allison University Archives, 2004). The 

function and maintenance practices associated with dyke management have evolved 

significantly over time, although the main elements remain intact. As the land behind the 

dykes dries, it becomes fertile and ideal for agricultural purposes or other modern land 

uses.  

 

1.2.1 The Bay of Fundy, and the Tantramar Region 

 

The Bay of Fundy can be best described as a large macro-tidal embayment as it is 

linked to the Gulf of Maine, the Scotian Shelf and the North-Western Atlantic Ocean. 

The Bay receives water from a watershed that includes 44 major rivers and countless 

smaller river systems. The Bay is bound by two provinces – New Brunswick and Nova 

Scotia (See Figure 1: Tantramar Planning District), which have a joint population of 

about 1.5 – 2 million people, not all of whom reside in coastal areas. It fulfills a number 
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of important functions for those inhabiting its coasts including uses in the fishing, 

shipping and aquaculture industries (Wells, 2002: 5).  

The majority of dyked lands in the Bay of Fundy are found at the head of the Cumberland 

Basin – this the central arm of the three arms at the head of the Bay of Fundy. There are 

147km2  of dykelands which line this Basin. The Tantramar salt-marshes, which are 

found to the east of Sackville, New Brunswick along the estuaries of both the Aulac and 

Tantramar Rivers – have been identified as the largest in the world (Griffiths, 1992 in 

Desplanque and Mossman, 2004: 94). It has also been identified that the surface of much 

of the land behind the dykes in this area are now at least two metres (or more) below the 

highest tides. The elevation of the dykes is also of course subject to “the geologically 

recent submergence of the landmass relative to sea level in the Maritimes” (Desplanque 

and Mossman, 2004: 94). 
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Figure 1: Tantramar Planning District (Tantramar Planning Commission: 2005)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

1.3 Objectives of this Study  

 

This thesis will examine the current state of preparedness within the Tantramar 

Planning Region, specifically the community of Sackville, New Brunswick, in the event 
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of a mass flooding event. It will also development a set of recommendations for ways in 

which current levels of preparedness may be enhanced.  

The central analytical tool being employed in this study is a forecasted scenario – 

a storm event that results in breeching of the dykes and subsequent flooding of the 

Tantramar region. This is a scenario that will affect many stakeholders in the Sackville 

area and could possibly compromise many current land-uses in the designated dykeland 

region. This report will present a series of policy related solutions, or adaptive strategies, 

that will be designed to enhance the ways in which the Tantramar region might wish to 

respond to this known risk.  

There are four main objectives for this research report. The first objective is to 

introduce relevant background information on climate change and sea-level rise as it 

pertains to coastal areas of the Upper Bay of Fundy in the Tantramar Region of New 

Brunswick. This will include a brief presentation of scientific evidence that confirms the 

vulnerability of coastal zones in this region to forces of sea-level rise.  

The second objective of this report is to showcase current theoretical models 

associated with vulnerability assessment, adaptive strategies to climate change and 

evaluation of preparedness relevant to the known risks identified in the coastal zones of 

the Tantramar Region. Models presented are based on existing literature on this topics 

have been drawn from both Canadian and international sources.  

The third objective of this report is to identify current risks in the Tantramar 

Region associated with sea-level rise and a flooding scenario based on known facts about 

the physical geography of this region. This is not intended to be a descriptive or scientific 

analysis; rather, it is a broad assessment of vulnerabilities of the Tantramar Region, given 
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changes associated with climate change. This part of the report will also incorporate a 

basic analysis of preparedness for the predicted flooding event using data collected from 

a daylong workshop entitled It was a Dark and Stormy Night. This event featured a 

meeting where stakeholders discussed risks associated with sea level rise and a flooding 

scenario in the Sackville, New Brunswick. 

Finally, this report will recommend means through which the above mentioned 

theoretical models might be applied within the context of climate change risks in 

Sackville and the Tantramar Region. This report will also seek to identify areas which are 

currently  lacking, in terms of the area’s preparedness for forecasted changes in the 

coastal zone associated with climate change.  

 

1.4 Orienting Questions and Initial Speculations 

 

The most prominent orienting questions associated with this research are: What is 

Sackville’s current level of preparedness for a mass flooding event? What measures have 

been taken to minimize known risks associated with a major breech of dykes in the 

region? Who is responsible for carrying out and funding dyke management? Is this a 

situation unique to the Tantramar region? Have other regions responded with active 

adaptation similar scenarios?  

 The central theme of this thesis discusses the fact that there are many adaptive 

strategies that exist for adaptation in coastal regions; however, these theoretical models 

have not been embraced by decision makers in the Tantramar region. This hypothesis is 

based on initial research and interviews at the local level, which indicated that little was 
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known about this scenario and that little had been done to prepare for this forecasted 

mass flooding event. While there are case studies of other areas in Maritime Canada that 

have addressed concerns related to changes in the coastal zone such as sea-level rise and 

increased risk of flooding, this type of initiative has not yet been carried out in the 

Tantramar region.   

 

1.5 Research Methods 

 

Due to the fact that this is a forecasted scenario, much of the research for this project 

was limited to considering written sources of other similar projects and best practices. 

Literature on climate changes, adaptation to climate change, assessing coastal 

vulnerabilities, policy recommendations and coastal management documents were all 

considered throughout this research endeavor. Secondly, interviews and discussion data 

were collected from several local stakeholders and decision makers who all have vested 

interests in enhancing adaptive capacity in the coastal zone of the Tantramar region. 

Examination of maps and photographs of previous flooding events in the Tantramar 

region (such as the Saxby Gale of 1869), were also a part of the research process as 

graphic depiction provided a deeper understanding of the magnitude and complexity of a 

possible wide spread flooding event in the Tantramar Region.  
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CHAPTER TWO – The Science of Climate Change and Physical Geography of the 
Tantramar Region  
 
2.1 Introduction 

 “Coastal ecosystems and communities around the world are widely recognized to 
be vulnerable to rising sea levels and other climate-change impacts” (Daigle, 2006:1). 

 

While predictive modeling and analysis have created an array of potential 

scenarios relating to the rates of ‘climate change’, one thing is now certain – global 

warming is happening and sea-level is rising.  The rate at which these changes are taking 

place is still being debated in the realm of academia and policy development. However, 

what is clear is the fact that sea-level rise will have a profound impact on coastal areas 

around the world. An increased understanding of Earth’s warming has created bleak 

predictions for the destiny of coastal areas world-wide. Elevated sea-levels are associated 

with a plethora of problems for low-lying coastal regions, the main risk being flooding.  

Internationally, some governments and organizations have noted risks associated 

with sea-level rise and have responded accordingly. In some cases, this has taken the 

form of proactive or adaptive strategies – while others who will also be affected by these 

changes have not reacted at all. At present, despite the increasing body of scientific 

knowledge identifying the impacts and risks associated with sea-level rise, there 

continues to be an overall lack of specific, coordinated policies and practices regarding 

coastal management at geographic scales that would facilitate meaningful management 

and practices in addressing the risks associated with changes to coastal environments due 

to climate change.  
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Drastic sea-level rise as a result of climate change has the potential to profoundly 

alter life for those in many coastal communities of Atlantic Canada (BoFEP, 2001). The 

Bay of Fundy region is particularly susceptible to increases in sea-level due to the 

prominence of gently sloping shores which make a large area of coastline vulnerable to 

the risk of flooding (BoFEP 2001: 6). Lands currently protected by dykes in the Bay of 

Fundy are also particularly at risk due to the fact that, 

the average sea level in the Bay has risen about 1.3 metres since the 
Acadians first built their dykes here in the 1630s… the rising sea level will 
eventually top the dykes unless they are continually raised and repaired, a 
mammoth and expensive undertaking (BoFEP 2001).  
 

The coastlines of the Bay of Fundy are constantly changing. There are several processes 

that are perpetuating this evolution which have occurred over extended periods of 

geological time and include tidally-driven processes (Desplanque and Mossman, 82).  

 

2.2 Our Changing Planet: Warming Temperatures and Rising Seas 

 

The notion of ‘climate change’ encapsulates a number of indicators which include 

such factors such as averages of temperature, precipitation, soil moisture and the 

frequency of variation of these indicators (National Assessment Synthesis Team , 

2001:14). While climate change is often marked as being a new phenomenon it is 

important to note that at no time in the history of the Earth has climate been a linear 

system - there is always a dimension of variability in Earth’s climate (Gupta 2001: 15). 

For instance, the current trend of warming has not progressed at a consistent rate over the 

past 150 years; rather, there have been trends of both warming and cooling. However, the 
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trend which is currently being experienced in the long-term trend is a trend of global 

warming (Environment Canada, 2005).   

There are a number of factors that perpetuate climatic variability (Lemmen and 

Warren, 2004: 3). Both natural factors, such as changes in Earth’s orbit, changes in solar 

output, the sunspot cycle, and volcanic eruptions, and more recently anthropogenic 

greenhouse gas emissions and anthropogenic factors which have contributed to climate 

change (Lemmen and Warren, 2004: 3). Sufficient evidence now exists which indicates 

that fluctuations in Earth's surface temperature are not stochastic occurrences, rather, can 

be directly related to anthropogenic forces (IPCC, 2007).  

Scientific research has thus satisfied the hypothesis that a correlation exists 

between the increase in greenhouse gases in the atmosphere over the last century and 

warming temperatures (BoFEP 2001: 4). This process is known as ‘human induced’ 

climate change and is caused by a direct increase in the emissions of greenhouse gases 

such as carbon dioxide, methane and nitrous oxide (Mehdi, B., 2006: 6). The process of 

global warming is initiated by the interaction between greenhouse gases and solar 

radiation. These gases act as ‘heat trapping’ forces which accelerate the natural 

greenhouse effect that regulates the Earth’s surface temperature. In essence 

anthropogenic greenhouse gas emissions are altering Earth’s global radiative equilibrium 

and are subsequently causing an increase in temperatures world-wide (Coward H. and 

Weaver, 2004: 18; Mehdi, B., 2006: 6). 

Over the course of the last century, there has been an overall increase of 0.6°C in 

Earth’s temperature (Lemmen and Warren, 2004: 4). This warming has sparked a chain 

of environment responses which include, but are not restricted to retreating of alpine 
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glaciers, shifting of climatic zones and the rising of global sea-level (Environment 

Canada, 2005). Further environmental changes that are occurring include a loss of snow 

and ice cover, reduction in permafrost thickness, increase in annual precipitation in the 

Northern hemisphere and heavy precipitation events which have become more frequent 

(Lemmen and Warren, 2004; 4). These changes in climate can only be understood when 

impacts of “increasing atmospheric concentrations of greenhouse gases are taken into 

account” (Lemmen and Warren, 2004; 4).  

The International Panel on Climate Change estimates that climate change will 

continue to have a profound impact on the sea-level around the globe. It is estimated that 

waters will rise between 0.09 to 0.88 metres between 1990 – 2100 (IPCC, 2001: 16).   

Local change in sea-level rise at a specific coastal site is dependent upon the sum 

of both regional and local factors including changes due to regional atmospheric and sea-

level changes and movement of crustal plates  (Nicholls and Klein, 2000; Lemmen and 

Warren, 2001: 115). Local sea-level change is also referred to as isostatic rise and is 

caused by crustal subsidence or rebound. During the last period of glacial activity, this 

region of North America was covered with massive ice sheets, which forced enormous 

amounts of pressure on the land beneath (Desplanque and Mossman, 82). The huge 

amounts of ice which formed these glaciers were composed primarily of water from the 

world’s oceans, meaning that global mean sea-level dropped between 100 – 130m during 

this ice age (Desplanque and Mossman, 82). As the ice receded at the end of the ice age 

the land beneath the massive ice sheets has begun the process of rebounding. This 

process of rebounding continues today.  
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In the Bay of Fundy region, over the course of the past century there has been a 

rise in sea-level of about 40 centimetres. This is a combination of eustatic (actual 

increase in ocean level) sea-level rise and the simultaneous subsistence of the land of 

about 30 centimeters (BoFEP, 2001).  

Related to this increase in sea-level are a number of sea-level rise and climate 

change issues in the coastal zone. These include: 

higher and more frequent flooding of wetlands and adjacent shores, 
expanded flooding during severe storms and high tides, increased wave 
energy in the near-shore area, upward and land-ward migration of beaches, 
accelerated coastal retreat, including dune and cliff erosion, breaching of 
coastal barriers, and destabilization of coastal inlets, salt water intrusion 
into coastal freshwater aquifers, damage to coastal infrastructure—like 
bridges, wharves and roads, impacts on coastal ecosystems, broad impacts 
on the coastal economy, decreased sea ice protection leading to increased 
wave attack and coastal erosion (Daigle, 2006).  
 

Impacts of sea-level rise are not exclusive to the physical environment, socioeconomic 

impacts will also result. These effects include: increased loss of property and coastal 

habitats, increased flood risk and potential loss of life, and loss of natural tourist 

attractions, recreational facilities, and transportation routes as well as impacts on 

agricultural lands through decline in soil and water quality (IPCC 2001:6.4.1).  

 

2.2.1 Sea-Level Rise and Storm Surge Events 

 

The potential for sea-level rise to infiltrate the realm of human existence will be 

further perpetuated by other natural occurring events such as storm activity and 

specifically storm-surge events. Rising ocean waters will have the capacity to move 

further inland at accelerated rates due to the potential influences of storm surge event 
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(Environment Canada, 2005). This is forecasted to have an affect on many coastal 

regions of New Brunswick (See Figure 2).  

 

 

 

 

 

Figure 2: Sensitivity of the Coasts to Sea-Level Rise (Shaw et al., 1998) 

 

 

 

 

 

 

 

 

 

A large proportion of damage which occurs in coastal areas during major storm 

events can be attributed to storm surges. Surges occur when forceful winds push water up 

onto the shoreline, especially in an instance where a hurricane makes landfall (NOAA, 

2006).  The vulnerability of the coastal zone is compounded by the risk associated with a 

storm surge event coinciding with an exceptionally high tide. In this case the potential for 

Upper Bay of 
Fundy 
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damages to both human infrastructure and natural coastal systems are enormously 

magnified (BoFEP, 2001; 7).  

While there is presently no scientific evidence to indicate that current 

characteristics of tropical storms have changed, there is evidence to suggest that the 

impact of storm activity will be intensified as a result of sea-level rise (IPCC, 2001: B6, 

Francis and Hengeveld, 1998: 3). Storm surges in years to come will be a growing 

concern around the globe for coastal communities, despite the fact that it is only recently 

that storm surges have been seriously considered by those involved in coastal planning 

processes (BoFEP, 2001:7).  

 

2.3 Case Studies: Coastal Management and Adaptive Strategies  

 

 In many documented cases of coastal communities responding to climate change, 

initiatives which have been deemed most successful are those which have involved a 

response from communities members, various local organizations and governments. 

There is a growing body of literature that reports adaptive measures being implemented 

in Maritime Canada, with a wide range of activities that have been undertaken by various 

coastal communities, each addressing risks and vulnerabilities specific to their location. 

However, much can be learned through the processes by which communities have 

assessed their situations and implemented adaptive strategies. The specific instances 

where communities have addressed coastal vulnerabilities associated with climate change 

will now be considered in greater detail.  
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2.3.1 Tidal Surge Project: Annapolis Royal, Nova Scotia  

 

 Annapolis Royal is located on the southern shore of the Bay of Fundy. This 

coastal community has realized the risk of a tidal storm surge for their community and 

have subsequently developed plans to reduce their vulnerability to this threat. Like the 

Tantramar Region, this is a community that is protected from the sea by dykes that were 

constructed in the seventeenth century by Acadian settlers to the region. Given that sea-

level is rising and an associated flooding event had been forecasted, this community was 

interested in knowing whether or not the “risk of flooding would increase in the future 

and what infrastructure, such as roads, bridges and buildings, would be vulnerable” 

(Medhi, 2006: 24).  

 In 1998 a community based group, the Clean Annapolis River Project (CARP), 

undertook this vulnerability assessment – researching the current risks to the town in the 

event of a mass flooding scenario. Information from this analysis was then used to 

develop emergency measures planning and procedures.  

 What CARP discovered was that while the risk of a severe storm surge event was 

not an immediate threat, it did present a risk of flooding, destruction and compromised 

land-use in their community. This risk would be intensified if this storm event were to 

occur concurrently with an unusually high tide (Medhi, 2006: 24). CARP also mapped 

storm surge floods at both four and six metres above mean sea-level. With this data 

collected and analysed, areas of high risk were identified and possible implications of this 

flooding on the infrastructure and people of Annapolis Royal were identified 1:100000 
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mapping series maps were developed to complete this research (Medhi, 2006: 24) (See 

Figure 3). 

 

 

Figure 3: Flood-Zone Mapping in Annapolis Royal, Nova Scotia (Medhi, 2006)  

 

 

 

  

 

 

 

 

 

 

 

 From this assessment, a series of responses have been pursued by the community. 

Dyke maintenance (elevating current dykes) was raised as being an issue of great 

importance in reducing vulnerability in a storm surge event. Areas of specific concern 

such as buildings or roads that were likely to be damaged or made inaccessible were 

identified and various measures were taken to reduce potential economic loss and human 

harm in these locations (Medhi, 2006: 24).  
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 This example demonstrates that even a low-budget vulnerability assessment can 

demonstrate risks and can allow for communities to develop unique response to climate 

change effects.  

 
Annapolis Royal is sinking and storm surges have been known to cause floods in 
the past, the adaptations recommended by this vulnerability assessment (raising 
the dykes, relocating emergency equipment, revising and practicing emergency 
response plans, etc.) will provide benefits regardless of impacts brought on by 
climate change (Medhi, 2006: 25).   
 
 
2.3.2 Impacts of Sea-Level Rise and Climate Change on the Coastal Zone of 

Southeastern New Brunswick  
 

 
This recent study done by Environment Canada and a number of other research 

associates provides scientific analysis of sea-level rise, regional subsidence, storm-surge, 

wind, wave and ice climatology for the New Brunswick coast of the Gulf of St. Lawrence 

between Point Escuminac and Cape Jourmaine. Additionally, this region was also 

analysed with respect to storm-surges and meteorological modelling. Profiles were 

created for this region using LiDAR Digital Elevation Models were used to created 

detailed flood-risk maps (See Figure 4). The purpose of this research was to create a 

detailed profile of this region in order to assess its vulnerabilities to climate change, 

specifically storm-surge flooding events, and coastal erosion. The Digital Elevation 

Modelling that was done in conjunction with this report provides a highly precise 

illustration of how specific areas, roads, properties etc. will be affected by a given 

flooding event. Consideration was given to both forecasted changes in the physical 

geography of the region, as well as impacts on ecosystems, and socio-economic impacts 

associated with this changing landscape. Beyond these identified impacts, this study then 
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provides recommendations in terms of appropriate adaptive strategies as well as means 

through which adaptive capacity in this region can be built.  

 

Figure 4: Jan. 21, 2000 Flood Extent Shediac Cape (3) (Daigle, 2006) 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
Blue line: Flood Limits with current Sea Levels (2003) 

 
Red line: Flood limits with 60cm sea level rise scenario 

 
LiDAR mapping valid May 2003. Vertical accuracy ± 30 cm
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Adaptive strategies will take on many forms and will encompass many 

components at different scales. Both “hard and soft engineering, land-use regulation, 

innovative development policies and designs, land trading and institutional arrangements 

to promote exchange of ideas are among the many options that communities may 

consider to reduce future impacts and costs” (Daigle, 2006: 22). Whatever adaptive 

strategy that is selected, it is imperative that there is vested community interest in 

strategies employed.  

 This report provides detailed theoretical models in terms of how adaptive capacity 

can be enhanced in this region, rather than providing examples of how communities in 

this region have addressed risks that have been identified. It would seem that there is 

some disconnect between the theoretical models that exist and the actual implementation 

of these ideas in the areas.  

 This research also seeks to provide specific information on rates of erosion and 

storm surge impacts for specific locations within the study area. A model was also 

developed to show the movement of a storm surge through Atlantic Canada. All of these 

individual aspects of the study allow for a more thorough understanding of forecasted 

vulnerabilities and risks in the coastal zone. It will also seek to show the value of 

applying various technologies to derive meaningful solutions for an at risk coastal zone. 

It also shows how risks and vulnerabilities can be minimized by assessing risks through 

predictive modelling.  

Certainly there are other such studies that exist in the coastal zones of the 

Maritime Provinces of Canada; however, these studies represent the two extremes of how 

analysis of current vulnerabilities might be pursued. It is clear in both of these case 
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studies that there is a real risk in coastal areas of the Maritimes that should act as a 

warning for other regions (such as the Tantramar region), especially those who share 

many similar coastal zone traits.  
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CHAPTER THREE – The Human Response 

3.1 Introduction 

 

Literature associated with climate change vulnerability and adaptation has, in 

recent years, been saturated with theories and frameworks dictating various approaches to 

community sustainability and capacity development (Wall and Marzall, 2006: 378). 

Frameworks and theories presented here have been carefully considered and selected as 

they have valuable applications for the study area of the Tantramar Region of New 

Brunswick. 

 

3.2 The Human Response: What now? 

 

Given that our climate is changing, humans are now faced with the stark realities 

of this global phenomenon and how they might react to these changes. The fact that large 

uncertainties still exist about future climates suggest that adaptive management (as in 

learning by doing) approaches will have great potential (Nicholls, R. J., Klein, R. 

Adaptation Frameworks 2000: 1). There are many forms that this reaction can take 

around the world and specifically here in Canada.  

The means through which the results of climate change are addressed is an area of 

study and concern for researchers around the world. This is primarily of interest due to 

the fact that global warming is a dynamic and complex occurrence to which there are no 

simple adaptive solutions. Strategies employed will have to vary according to geographic 

location. It is also known that, as humans respond to climate change, it is becoming 



 29 

increasingly evident that our response requires a two-pronged approach involving 

dimensions of both mitigative and adaptive strategies (Lemmen and Warren 2004: 9). 

Mitigation refers to activities aimed at decreasing “the rate and the magnitude of global 

climate change”, meaning for example the reduction of greenhouse gas emissions 

(Lemmen and Warren 2004: 9 and Mehdi ed. 2006: 6). Mitigative strategies must be 

accompanied by adaptive strategies which are activities that “minimize negative impacts 

of climate change and or position us to take advantage of new opportunities that may be 

presented” (Lemmen and Warren 2004: 9). 

As a precursor to the exploration of coastal adaptation options, is it essential for a 

vulnerability assessment to occur. While there are many parallels to the framework 

outlined earlier, there are important specifics that relate to coastal areas, given 

uncertainties associated with sea-level rise. Vulnerability to the impacts associated with 

climate change encompasses biogeophysical, economic, institutional and socio-cultural 

factors. However, the vulnerabilities of coastal zones also encompass the ability of a 

given coastal zone to adapt naturally to consequences of climate change and specifically 

sea-level rise (Nicholls and Klein, 2000: 3). Vulnerability assessments of coastal areas 

must include “both anticipated impacts and available adaptation options” (Nicholls and 

Klein, 2000: 3). Coastal vulnerabilities are not confined to coastal inundation and erosion, 

other more dynamic processes such as wetland response must also be considered in the 

risk assessment analysis (Nicholls and Klein, 2000:4). 
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3.3 Vulnerability Assessment 

 

 Vulnerability, in this context, is a factor of two main forces, the first being “the 

severity of the specific stressful event” and the second being “the degree of adaptive 

capacity,” meaning the ability of the system to cope with the impacts of this particular 

event (Wall and Marzall, 2006: 377). Particular emphasis is placed on how a community 

has organized itself in relation to its resource base, other communities, and even other 

historical and structural processes (Wall and Marzall, 2006: 378). “If a society cannot 

withstand major damage and disruption by a predictable feature of its environment, that 

society has not developed in a sustainable way” (Oliver-Smith, 1996:304).   

 

3.3.1 Framework for Community Vulnerability Assessment 

 

 One of the most essential aspects of determining the human response to risks 

associated with climate change is the actual process through which the vulnerability or 

risk to effects of forecasted change is evaluated. Through an assessment of the 

vulnerability of infrastructure (built, human and natural systems) appropriate strategies 

for adaptation can be determined. A thorough understanding of the “level of vulnerability 

contributes to decision-making and policy development by providing a basis for 

establishing priorities” (NRCan 2004 in Mehdi, 2006:10). It is critical to consider both 

the biophysical impacts and socio-economic impacts which must be recognized in the 

process of assessing vulnerability (Lemmen and Warren, 2004: xvii).  
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 A number of frameworks for analysis have been created in order to establish 

parameters for this type of assessment. Among the most comprehensive is a structure 

created by Natural Resource Canada (NRCan, 2004 in Medhi, 2006). This framework has 

particularly relevant applications at the municipal level.  

Step 1: Engage Affected Parties 

 Through this process, parties who are involved in all levels of decision making are 

encouraged to participate in discussion with those who will be potential affected by 

climate change. This includes those who are the most involved in the management of 

day-to-day community operations in establishing a municipality’s existing vulnerability 

to climate (Medhi 2006:11). To elaborate further – those who would be particularly 

affected in a given sector (farmers) would be encouraged to discuss this issue with major 

decision makers in their sector (Provincial Department of Agricultural).  

Step 2: Assess Current Vulnerability  

 Episodic events of the past as well as other previous weather events can be used 

as a ‘yardstick’ to assess current vulnerabilities. In essence, reviewing where a particular 

community has been vulnerable in the past can provide insight about sectors, areas etc. 

which will inevitably also be at risk in the future. Other current vulnerabilities should be 

identified in environmental (extreme weather events), social (policy changes), and 

economic (market changes) sectors (Medhi, 2006: 11). This assessment should take into 

consideration that “a sector or area’s current vulnerability to climate will likely increase 

in the future” (Medhi, 2006:11).  
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Step 3: Estimate Future Conditions 

 Predictive modeling for social, economic and future climate change scenarios 

should all be considered. The impacts of these forecasted conditions should be evaluated 

as they will relate to environmental, social and economic systems (Medhi, 2006: 11).  

Step 4: Estimate Future Vulnerability and Identify Adaptation Strategies 

 This phase marks the transition from the process of evaluation of vulnerabilities 

into enhancing existing adaptive capacity. In the two previous stages, stakeholders are 

encouraged to consider current levels of vulnerability and estimate future risks. It is from 

this phase that stakeholders must seek to develop adaptive approaches in response to 

increased vulnerabilities or new opportunities (Medhi, 2006:12).  

Step 5: Decisions and Implementation  

 The final step in this process is to incorporate the results of the previous phases to 

“risk-management strategies” or adaptive approaches. New materials should be 

incorporated into programs and policies which already exist and should also be used to 

recommend research where information gaps exist (Medhi, 2006:12).  

It is intended that this be an ongoing reflective process, whereby involved 

stakeholders continually revisit issues associated with this framework (vulnerabilities, 

enhancing adaptive capacity, risks associated with changing economic, social and 

environmental conditions etc.). This process will enable a community to identify areas of 

infrastructure that require attention, either changes in policy, capital development or other 

aspects. It is crucial that “once vulnerable areas have been determined… full climate 

change adaptation measures can be developed and implemented” (Medhi, 2006:12).  
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3.3.2 Conceptual Framework for Assessment of Coastal Vulnerability   

 

 Nicholls and Klein (2000) have developed A Conceptual Framework for Coastal 

Vulnerability Assessment. This framework to be applied to assess coastal vulnerability, 

begins with a notion of the natural system’s susceptibility “to the biogeophysical effects 

of sea-level rise, and of its natural capacity to cope with these effects (resilience and 

resistance)” (Nicholls and Klein, 2000: 3). There are three factors, susceptibility, 

resilience and resistance which, when considered together, dictate a coastal system’s 

natural vulnerability to forces of sea-level rise (Nicholls and Klein, 2000: 3).  

 

3.4 Adaptation  

 

The theoretical and practical goal of adaptation is “to enhance adaptive capacity” 

where adaptive capacity is intended to mean “the ability of a system to adjust to climate 

change… to moderate potential damages, to take advantage of opportunities, or to cope 

with the consequences” (Lemmen and Warren 2004: 10). 

Lemmen and Warren present a range of adaptive strategies that include 

“anticipatory adaptation, activities taken before impacts are observed; reactive 

adaptation, activities taken after impacts have been felt; planned adaptation, activities 

taken as a result of deliberate policy decisions and autonomous adaptation, activities 

taken which occur” (Lemmen and Warren, 2004: 10). 

Generally, autonomous adaptation is thought to be generally unmanaged 

adaptation that will occur in natural systems and not occur as a result of human 
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interference (Lemmen and Warren, 2004: 10). Managed systems will benefit enormously 

from anticipatory, planned adaptation strategies. Planned adaptation can be further 

broken down into one of three general approaches when considered in relation to the 

climate change impact of sea-level rise: protection, accommodation and planned retreat 

are activities which emphasize the importance of pre-emptive adaptation (Nicholls and 

Klein, 2004: 5). The most effective and cost-efficient adaptive responses will generally 

be anticipatory it will be essential that these approaches effectively assess the “realistic 

magnitude of the initial and residual impacts” of climate change (Nicholls and Klein, 

2004: 5).   

In the coastal zone there are three main adaptive strategies that can be employed 

in order to minimize loss or even damage to existing coastal systems. These strategies are 

intended to employ human activity to facilitate, accelerate and enhance coastal protection. 

There are, three main ways that these forms of coastal protection can be subdivided: 

protect , accommodate and finally retreat. These categories of adaptation to sea-level rise 

are generally based on past methods of dealing with changes in water level. In many 

situations these adaptive techniques would be applied in combination with each other, as 

these strategies have been proven effective in previous coastal management situations 

(Lemmen and Warren 2004: xviii).  

 To protect a coastal area is to pursue a management practice characterized by the 

construction of structures such as a beach wall and even such activities such as providing 

beach nourishment to existing beaches. The goals of these response options are to prevent 

the sea from having a profound impact on the land. In essence, this management practice 

seeks to maintain the existing delineations between the land and sea. This type of coastal 
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fortification compromises and affects many naturally occurring coastal processes and has 

varying degrees of success of bringing natural coastal systems to a halt (Lemmen and 

Warren, 2004: xvii).  

 Accommodation is the second response option presented by Lemmen and Warren 

(2004). This strategy has a more open approach to coastal management. In essence, 

changes in the coastal zone are acknowledged as inevitable, however existing human 

activities and infrastructure are modified in order to accommodate changes in current sea 

levels. This strategy would be employed in carrying out such activities as the construction 

of buildings on elevated piles of soils (to minimize impacts of flooding) or changing 

agricultural production to a crop that might be more drought tolerant or ‘salt-resistant’ 

produce (Lemmen and Warren, 2004: xvii).  

  Retreat in the coastal zone means that there is no attempt made for any coastal 

protection to be employed; land is abandoned when it becomes unsustainable due to 

changes in the coastal zone (Lemmen and Warren, 2004: xvii).  

 Each of these strategies have a variety of strengths and weaknesses associated 

with them. There are great expenses, both monetary as and resource based in pursuing 

any of these strategies. It is important to acknowledge that each coastal zone presents a 

unique set of natural systems, and thus must be adapted individually adapted. There is no 

universal response that can ensure that human systems remain unscathed from changes 

attributed to climate changes which are occurring in the coastal zone.  

Before adaptive strategies can be employed there must be a conscious decision 

made by the actors engaged in the process. As is discussed earlier, there are a range of 

options for adaptation. At one end of the spectrum is simply bearing the cost of the 
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climate changes, whatever those may be, and at the other is making the decision to 

enhance adaptive capacity ( Lemmen and Warren 2004: 10).  

To bear the cost – this option involves choosing not to manipulate existing 

systems in order to enhance adaptive capacity. Also associated with this processes is the 

responsibility of absorbing losses that might ensue from not accommodating climate 

change. An example of this would be a community that decides not to move elements of 

its infrastructure, such as roads, that are at risk of being destroyed by beach erosion or 

storm surge events. In this case, the risk must at least be understood in order that the 

community consciously make the decision to bear the cost of climate change.  

To prevent the loss - this strategy requires various measures be undertaken with 

the intention of reducing the vulnerabilities of coastal areas. There are a number of 

possible activities that can be undertaken in order for this type of adaptation to be 

adopted. A community that makes a decision to shift or abandon a boardwalk that is at 

risk of coastal erosion would be engaging in this form of adaptive strategy.  

 Spread or share the loss – the goal of this type of adaptation is to minimize the 

burden that climate change impacts will have on one specific system and attempts to 

disperse losses across various parties who ‘share the burden’. A series of communities 

that each repair or reinforce their section of a dyke system along a shared coastline 

demonstrate a shared strategy for adaptation.  

 Change the activity and change the location – are strategies that simply require a 

change in the human behaviours that are at risk due to climate change. This approach 

requires that activities that are unsustainable be stopped and replaced with other activities 

that are deemed to be more sustainable. In conjunction with this strategy, the location 
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where this activity had previously taken place could also be moved; to eliminate its 

vulnerability to the specific risk. An activity such as walking or climbing on dunes is a 

human behaviour that could be stopped in order to preserve coastal dunes that serve as 

natural protection from climate change.  

 Enhance adaptive capacity – the goal of this strategy is to improve a systems 

ability to deal with stress associated with climate change. This is best done when the 

vulnerabilities and risks of a system are fully understood and can be adequately addressed. 

This might require that a variety of mechanisms be employed in order that all  risks are 

addressed. The construction of a sea-wall as well as the re-routing of existing roadways 

would be a multi-faceted approach, allowing a system to more effectively deal with stress 

associated with sea-level rise.  

 

3.4.1 Evaluating Community Adaptive Capacity  

 

An evaluation of the adaptive capacity of a given system is essential in assessing its 

vulnerabilities to climate change impacts and to setting goals for strengthening current 

adaptive capacity. Adaptive capacity is dictated by infrastructure, wealth, existing 

institutions, access to resources, education about the issue and skills of a population. This 

often will determine which approach to climate change will be embraced (autonomous, 

reactive etc.) (Coward H. and Weaver ed. 2004: 153).  

 Given forecasted impacts associated with climate change, there is a need to 

enhance current adaptive strategies. This is associated with changes that must occur at all 

levels of societal organization. Humans must seek to take action to minimize future 
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impacts of these climatic changes (Nicholls and Klein, 2000: 4). Theoretical questions 

such as: Where to adapt? How to adapt? and When to adapt? should be considered in all 

adaptive initiatives (Nicholls and Klein, 2000: 5). 

Following the identification of these sites in which adaptation is deemed to be 

appropriate emphasis must be on ‘whole systems’ that will be affected by impacts of 

climate change. The interconnectedness of identified systems (ex. Eco-systems, 

watersheds etc.) must also then be carefully considered. Regionally, site specific 

responses are essential in creating lasting solutions.  

 Unique adaptive strategies and approaches are needed for each and every system 

that is at risk. A wide spectrum of approaches to adaptation need to be implemented and 

all must have a site specific community driven focus (Environment Canada, 2006: 22). 

There are an infinite number of adaptive responses for dealing with climate change: 

 
Adaptation measures are very specific to a particular location and 
situations. What may work in one place or with one socio-economic 
group may not work or may not be feasible elsewhere. Furthermore, 
there is a need to tailor adaptations to fit each case and circumstance. 
This means that it is essentially impossible to specify or develop 
appropriate and applicable adaptation means without detailed 
knowledge of the system or community for which the adaptation is 
intended. This knowledge would need to include the nature of the 
vulnerability and how it is dealt with now to avoid proposing naively 
inapplicable, or even harmful or maladaptive, measures (Smit and 
Pilifosova, 2003: 10).  

 

At the municipal level, adaptive capacity encompasses the level of preparedness 

which a given community possesses for dealing with potential impacts of climate change 

(Mehdi ed. 2006: 9). The vulnerability of infrastructure systems must be assessed both as 

a part of municipal risk management, as well as decision making. Through this process 
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the level of adaptation required to decrease climate change vulnerability can be 

established and parameters of preparedness can also be defined (Mehdi ed. 2006: 9). The 

importance of this approach is two-fold: firstly it allows for current and future 

vulnerability to climate, and secondly, it then allows for municipal governments to 

incorporate climate change considerations into other vulnerability assessments (ex. 

emergency management evaluations) (Mehdi ed. 2006: 10).   

Currently one of the greatest deficiencies that exists in the process of enhancing 

adaptive capacity is the implementation of these theoretical frameworks in communities 

and regions that are most susceptible to the impacts of climate change. While there has 

been research and development completed to create some adaptive solutions, there is 

often a disconnect between adaptive strategies and the communities that require these 

adaptive measures.  
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CHAPTER FOUR – The Policy Context 

4.1 Policy Context: Climate Change in New Brunswick 

 

 In Canada the responsibility for climate change related policy is shared between 

all three levels of the Canadian system of government. Climate change policy has been an 

issue of particular complexity due to the fact that while many aspects of this issue are 

attributed to the provincial government, it is actually the federal government who is 

responsible for negotiating international agreements (Policy Context, 2006).  

 Beyond this initial issue, there are also many other major players who have a 

strong hand in policies and management strategies associated with climate change. These 

players include:  

Environmental public interest organizations, academic and 
scientific institutions, industry and business associations, labour 
and religious organizations, media, health and consumer groups, 
municipal governments and many individual corporations (Policy 
Context, 2006).  

 

The unique interests and perspectives of these entities creates a highly politically charged 

environment in which policy decisions regarding climate change are made. In Canada, 

each provincial government has the freedom to develop their own policies relating to 

climate change. These policies generally emphasize mitigation for climate change, rather 

than anticipatory adaptation.  

 In New Brunswick, a consultation for a provincial climate change plan was 

launched in January 2003. A discussion paper accompanied this process which was 

entitled New Brunswick and Climate Change. The report asks questions such as how 

could New Brunswick be affected by climate change? Why should New Brunswickers be 
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concerned about climate change? What about adaptations to climate change in New 

Brunswick? What are the key public issues for developing a climate change strategies? 

How can New Brunswickers be involved in planning for climate change actions?  

(Government of New Brunswick, 2003: 1-3).  

This discussion acknowledges that current levels of greenhouse gases will take a 

great deal of time to be reabsorbed by the Earth. Reducing emissions now will take many 

years to create noticeable reductions to current levels of greenhouse gases in the 

atmosphere. Given this timing, mitigative strategies will not have immediate impacts that 

will curb trends associated with climate change. The publication Discussion: New 

Brunswick and Climate Change acknowledges that the province must be prepared to 

adapt to climate change. Adaptation for New Brunswick will encompass things such as 

“adopting new planning processes for our coastal areas, engineering structures to 

withstand higher storm surges or more violent weather” (Discussion Paper, 2003, 1-3).  

 An advisory document was also created by the Government of New Brunswick 

relating to the management of coastal areas, entitled A Coastal Areas Protection Policy 

for New Brunswick. While this document is not considered to be legally binding, it is 

intended to guide coastal management in the province. Aspects of this policy should be 

formally adopted into the provincial legislation (Government of New Brunswick, 13). 

This policy document does consider changes to coastal areas that will be experience due 

to climate change, but does not formally state the province’s response to climate change. 

A Coastal Areas Protection Policy for New Brunswick is intended to manage “land-based 

coastal resources through sustainable development to ensure a balance between growth 

and environmental integrity” (Government of New Brunswick, 6).  
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 There are few regulatory policies for coastal management at the municipal level. 

For the Tantramar region of New Brunswick, the greatest threat from coastal activity is 

flooding. Thus, the most relevant aspect of coastal management relating to climate 

change and sea-level rise here in the Tantramar region is dyke management. Despite the 

fact that dykes are responsible for protecting land that falls within the Town of Sackville, 

the municipal government does not have formal jurisdiction over the management of 

dykes. 

 Both the Government of Canada and the Government of New Brunswick have 

identified a portion of Sackville as a “Flood Risk Area” – or a ‘floodplain’. The Town 

has passed legislation that dictates that development in this designated area “will be 

subject to flood proofing measures” which are prescribed in The Town of Sackville 

Zoning By-Law (Town of Sackville Municipal Plan, By-Law No. 180, 6.1.6). The 

outlined measures are intended to diminish the extent of damage in a given flood 

situation.  

 In the Tantramar Region, primary responsibility for dyke management falls under 

the jurisdiction of the New Brunswick Department of Agriculture and Aquaculture (NB 

DoAA). At present there are serious issues associated with funding for dyke management 

initiatives. There is also said to be a lack of proper tools for the evaluation of dykes that 

extend through this region. Dykes have not been topped at all since the 1990s – not due 

to the lack of need for this type of project to be pursued, but rather, due to lack of 

financial capacity (It was a Dark and Stormy Night, 2006:5). The NBDoAA has ~ 88km 

of dykes for which they are responsible for managing in both Albert and Westmorland 

Counties. This maintenance is expected to be conducted on a budget of $400, 000 (total 



 43 

annual operating budget – not exclusively intended for purposes of dyke management) 

(Dark and Stormy Night, 2006:4). Funding for such things as dyke repairs and other 

associated emergencies have traditionally been made available only after an emergency 

situation occurs – however it is clear that there is a great need for increased funds to 

ensure that ongoing dyke management is carried out (Dark and Stormy Night, 2006:4). 

Currently funding for dyke management comes exclusively from DoAA however, it is 

evident that dyke management, especially in Sackville, is not an issue exclusive to the 

agricultural sector (Dark and Stormy Night, 2006:4).  

 The Tantramar Planning District Commission also has a role to play in the 

management of coastal areas in this region. The Tantramar Planning District Commission 

(TPDC) is the entity responsible for community planning in the Tantramar region. It was 

established in 1990 by the government of New Brunswick under the provisions of the 

New Brunswick Community Planning Act.  The Commission is regulated by a board of 

seventeen members who are representative of municipalities, local service districts and 

rural areas in the region. Four staff members employed by the Commission are 

responsible for providing technical advice on development requests to the Commissioners, 

as well as carrying out daily tasks of the Commission (Tantramar Planning District 

Commission, 2006).  

 Currently a rural plan is being developed for the Tantramar Region by the TPDC. 

Many aspects of coastal management have previously been neglected by community 

planning regulations. However, both zoning and land-use issues will be addressed in 

association with the research and development process of creating a rural plan.  
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CHAPTER FIVE – Past, Present and Future  

5.1 The Saxby Gale, 1869 

 On the afternoon of October 4, in Saint John, New Brunswick, the wind had 
increased to a gale. Rain began falling at 6:00 PM. By 8:30 PM, the wind was blowing at 
hurricane force and reached its maximum velocity at about 9:00 PM. By 10:00 PM the 
wind began to subside and shifted to the southwest (Environment Canada, 2005).  

This storm was responsible for causing extensive coastal flooding. Dykes were 

overtopped, cows drowned and barns were even washed away. It is also recorded that 

many ships sunk or were damaged in the Bay of Fundy during this event. Over 130 years 

later, we now know that there were many factors responsible for creating this powerful 

and destructive storm. A rare combination of an extreme weather system, a storm surge 

and tides at the highest high tide level, all were responsible for producing this destructive 

event. It is also now known that the majority of damage caused by this storm can be 

attributed to the storm-surge a two metre tidal surge which resulted in extensive flooding. 

Lowlands at the head of the Bay of Fundy are particularly vulnerable to coastal flooding 

due to the natural, gently sloping banks and dyked shoreline characteristic of this region.  

The massive flooding and destructive nature of this system are the worst ever 

recorded in Maritime Canada. The Saxby Gale is identified as being a ‘benchmark’ storm 

whose destruction has not been matched since October 5, 1869. 

 Modern day techniques associated with coastal zone and flood mapping provide 

an accurate portrait of the vast damage caused by this storm. Given the known changes in 

physical geography (erosion, sea-level rise etc.) that have transformed Maritime coasts 

since this event, it is forecast that a modern day system similar to the Saxby Gale would 

have a much more profound impacts on this region of Canada than did the storm of 1869. 
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Land-uses of dykelands have been transformed since the seventeenth century when dykes 

were used exclusively for agricultural purposes.  Modern day dykes are responsible for 

protecting various land uses and forms of infrastructure. Research indicates that, unless 

dykes are “raised to Saxby-type levels, their overflow will raise the flood levels in the 

dyked areas that much higher” (Desplanque and Mossman, 2004: 102). 

 
5.2 It was a Dark and Stormy Night: Dykelands Flooding Scenario, Fall 2006 

 

While there has not yet been a specific study carried out in the Tantramar region 

to evaluate and assess the scientifically forecast impacts and vulnerabilities of sea-level 

rise on the region, it has been established that there is sufficient evidence to indicate that 

this region is at significant risk.  

In Fall 2006, a one-day workshop was hosted by the Mount Allison Rural and 

Small Town Programme which presented a hypothetical dykeland flooding scenario used 

to assess the level of adaptive capacity and preparedness in the Tantramar region. 

Particular emphasis was focused on flooding, associated with sea-level rise and 

forecasted increased severity of storms in the Bay of Fundy. During the workshop a 

Measuring Adaptive Capacity Tool was developed and  tested.  The background scenario 

presented was as follows: 

After two days of heavy rain, an extremely high fall tide coincides with a 
violent storm moving up the Eastern Seaboard. The storm heads for the 
Upper Bay of Fundy and the Tantramar Marshes. On the night of 
November 23rd, 2006 the sea level in Chignecto Bay and the 
Cumberland Basin rises to levels not seen since the Saxby Gale. During 
the night, the storm surge causes some of the dykes protecting the 
Tantramar Marshes to overflow. Other dykes erode and disappear.  
Sea water floods all low lying areas right up to the head of the marshes 
and out toward the Northumberland Strait. High Marsh Road is under 
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water, some marsh barns are destroyed, fences float away, cattle and 
horses drown. Roads and bridges are washed out. Many basements are 
flooded and downtown Sackville is under water. There is damage and 
destruction everywhere. Many ponds and wells are inundated with salt 
water. Two deadly car accidents and sixteen drownings have already 
been linked to the storm. There is no electricity and Nova Scotia is 
quickly becoming an island as roads to the province and the Trans-
Canada Highway are impassable. On the morning of November 24th a 
State of Emergency is called for Sackville and the surrounding areas. 
Local officials begin to figure out how this could have happened and 
what to do next. 

 

On Friday, November 24th, 2006, stakeholders met to discuss the risks associated 

with sea level rise and a flooding scenario in the Sackville, New Brunswick area. 

Participants also discussed developing methods to decrease the negative impact and risk 

associated with a major flooding event. Ways of measuring adaptive community capacity 

and building capacity were examined in order to enhance plans aimed at reducing risks. 

The eighteen workshop participants included representatives from the Town of Sackville, 

Dorchester Emergency Measures Organization (EMO), New Brunswick Power, Canadian 

National  Railway (CN), New Brunswick Department of Transportation (NB DoT), New 

Brunswick Department of Agriculture and Aquaculture (NB DoAA), Environment 

Canada, Mount Allison Department of Geography, the Coastal Wetlands Institute, the 

Rural and Small Town Programme, and the Tantramar District Planning Commission. 

The day consisted of a few short presentations and two group discussion sessions.  

 Adaptation, preparedness and measuring capacity were all identified as being 

major themes of the workshop. Discussions were focused around these three broad topics 

which and also emphasized reducing potential negative impacts of a future flood. 

Discussion also focused on how to measure the Town’s capacity to plan ahead to reduce 

negative impacts of a dykeland flood disaster.  
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Participants were informed about the three main possible adaptations, with respect 

to dyke management, including those most relevant in the Tantramar Region:  

Leave the dykes as they are – associated with this alternative are two separate 

options. The first is to maintain the dykes in a more regular fashion. It is likely if this 

option were to be selected then extensive review of existing dyke management strategies 

would need to be undertaken. Secondly, associated with this alternative a decision 

leaving the dykes as they are. This alternative does not adhere to the strategy of 

anticipatory adaptation. However, it could also be considered as a strategy for managing 

the coastal zone. If human infrastructure were to be moved from its current location, this 

alternative could be considered as an adaptive strategy. 

Move the dykes back (realignment) – this practice of dyke management requires 

that dykes be relocated from their current position. This would be established as being the 

best adaptive strategy following an assessment of existing dyke infrastructure. If it were 

determined that dykes in an existing location would be breached, regardless of the 

amount of maintenance put into current dyke systems, thus moving the dykes back would 

provide a more effective defense mechanism against the surging sea.  

Abandon dykes and restore salt- marshes -  this is identified as being a viable 

alternative in this region. This option is best suited for locations where the dykes are no 

longer actively protecting any infrastructure or dykelands used by human activity. Sites 

that are well suited for this function are usually dykes that are already not well kept and 

not functioning as a form of coastal protection. The area behind these dykes can often be 

restored to a salt marsh wetland system which is an environment rich in biological 

diversity and is a unique habitat for many species of plants, animals, birds and fish. This 
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is not an adaptive strategy that is well suited to all locations. However, salt marshes are 

highly important environments and should be restored in locations where this is a viable 

adaptive strategy.   

Thus, adaptation responses and strategies can range from planning for the worst to 

doing nothing at all. There is also the added need to identify relevant stakeholders in 

these decision-making and policy-based processes. Participants were asked: Who are the 

stakeholders? How do you bring them together? Do they have the proper information to 

make relevant decisions? What are the costs? We need to ask ourselves as a community, 

“Where are we in our ability to deal with a major flood situation?”. It was explained that 

we are seeking to move beyond the science and look at political and economic 

repercussions of a possible flood. The following sections outline some of the responses 

from the group feedback.   

 

5.3 Workshop Response Data and Feedback 

 

Assessing stakeholder feedback and recommending appropriate adaptive 

strategies for the Tantramar Region is a complex task, in which many factors must be 

considered. There is no formalized, unified approach to coastal management related to 

climate change in the Tantramar Region. When various stakeholders were consulted as 

part of the Dark and Stormy Night: Dykeland Flooding Scenario, each were asked to 

reveal plans and ideas relating to how their specific department or organization would 

handle the disaster scenario, should an extreme flooding event were to occur.  
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Each representative was asked to share informal response strategies to the scenario 

provided at the workshop. Stakeholder feedback is detailed below.  

 

New Brunswick Power 

 The representative from N.B. Power was able to provide a brief overview 

regarding the ‘Emergency Response Plan’ for this company. These emergency 

procedures are well established, given the fact that power-outages are a normal 

occurrence. However, due to the challenges and added risks associated with a mass 

flooding event, it is likely that there would be added barriers to response efforts. 

Transportation routes are an essential aspect to the response plan of N.B. Power and if 

these routes were to be compromised, there would be significant repercussions for 

emergency response. There is little that the power company can do until water recedes 

from the affected area. The reason for this is two fold – one, the immediate safety risks 

for power company workers is paramount, and two, electricity presents a huge safety 

threat when mixed with water. N.B. Power would also be concerned about underground 

infrastructure and the need to assess localized effects of mass flooding for specific 

facilities in the affected area.  

While a wide-spread power outage would have profound impacts for NB Power, 

there are significant limitations that prevent further adaptive measures from being 

adopted. Aside from running power lines underground there are very few things that NB 

Power could do to actually prevent damage and loss during a major storm event. Once 

services were interrupted or shut down due to a storm event, there would be several 

barriers that would effect the ability for NB Power to respond to these challenges. For 
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example, in a flooded area NB Power would be unable to restore power to this area until 

water was drained. There are many safety concerns and logistics that are associated with 

restoring services in such a scenario.  

 

Canadian National Railway 

CN Rail also has a fairly developed flood risk management plan. Current 

preparations for dealing with a potential flood include placing rock-filled cars on rail 

bridges and monitoring infrastructure. This would, in theory, make the rail less 

susceptible to being washed out. Monitoring would also make up a large part of the initial 

emergency measures phase of response for CN Rail. An assessment of the scope and 

nature of the damage would allow for the best possible plans to be developed. If the rail 

line were to be completely washed out tides would be a significant factor in 

reconstruction efforts. Two tides a day would cause significant erosion would, limit 

access to the washed out section and cause more flooding.  

The CN Rail Line’s vulnerability to a storm surge event in the Upper Bay of 

Fundy is critical as the main rail line that connects the Halifax Harbor to the rest of 

Canada runs through the Tantramar region, which is already located close to present sea 

level, as well as being located at the head of Cumberland Basin where wave attack could 

be significant in a storm event. This section of track is highly reliant on the dykes to 

protect the rail line from the sea. In the presented scenario it is likely that there would be 

extensive damage done to the rail line, and in all likelihood, sections of the dyke would 

be washed out completely. Beyond the initial impacts of this forecasted storm activity, 

reconstruction initiatives would be considerably hindered by tidal cycles.  
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New Brunswick Department of Agricultural and Aquaculture 

The initial concern of the N.B. Department of Agricultural and Aquaculture 

would be to monitor the state dykes throughout the region. A breach of the dykes 

anywhere in the region would trigger action from the Department. There would be many 

factors to consider in developing a reactive response to this event, such as seasonal 

factors, such as ice which would hinder the ability for the water to drain from behind the 

dykes. Department staff would have the authority to hire local resources to fix immediate 

problems as soon as possible. Currently a reserve of sand bags are not kept on hand, 

rather a contractor is hired to patch a dyke. It is also now customary that emergency 

response is done on a case by case basis rather than through anticipatory adaptation 

management approach. 

 As the Department of Agricultural and Aquaculture are the ones who are 

responsible for dyke maintenance in the Tantramar region it is important that their 

Emergency Response strategy be reviewed with specific attention to a mass flooding 

event. Currently, there are few measures being taken to reduce the risk or to prepare the 

dykes for a significant storm event that would be likely to cause mass flooding. The 

reconstruction efforts would be hindered by the tidal cycles which would only provide 

small windows of time for reconstruction efforts to be pursued each day. It is likely that a 

temporary solution would have to be developed before dykes could be reconstructed in a 

formalized way.  
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The Town of Sackville 

Initial response would involve extensive monitoring of roads, storm drains and 

overall the state of the Town. There would be some anticipatory adaptations that made, 

such as moving vehicles out of the Sackville Public Works building if a severe storm 

system were predicted for the region. However, essentially a ‘wait and see’ strategy 

would be employed. In the event that the situation elevated to a mass flooding event the 

Town’s Emergency Measures Organization would be mobilized and communication with 

necessary contacts initiated. In the event that a State of Emergency could be called – 

Town officials are given certain powers to manage the situation and co-ordinate relief 

efforts and emergency management.  

 In terms of emergency plans relating to this specific type of wide spread flooding 

event, it would seem that the Town’s plans are currently quite limited and even 

inappropriate to deal with the magnitude of the forecasted event. In the predicted scenario 

there would be several repercussions, both in terms of the logistics associated with coping 

with a wide spread flooding event, as well as the human impacts. If the Town were not to 

be serviced with electricity, there would be concern for the elderly in the community, and 

others in need of medical assistance. While these factors are generally taken into account 

in the current state of emergency planning, there would be far more complicating factors 

in a mass flooding event (such as assess out the Wood Point Road) which should be more 

thoroughly considered. Finally, the resources, or even plans to minimize loss and damage 

in a mass flooding event, is significantly lacking and needs to be dealt with and planned 

for in a more formalized way.  
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New Brunswick Department of Transportation 

There would be several initial responses to this type of scenario from the N.B. 

DoT. First and foremost, the N.B. DoT would monitor weather forecasts, necessary roads 

would be blocked off to minimize the number of people getting themselves into a 

dangerous situation. Extensive communication with both the RCMP and Fire Department 

would be necessary. It is likely that there would be many disturbances to transportation in 

the Region, as this flooding scenario would be associated with a severe weather system. 

There is a ‘Snow Storm Plan’ that exists in Nova Scotia and New Brunswick. This plan is 

updated annually and relies upon the collaboration and cooperation of both Departments 

of Transportation. In this plan, The Trans-Canada Highway would be the first concern, 

due to the volume of traffic on this highway. If flooding was wide spread Sackville would 

be forced to call on neighboring towns to elicit support. The main role of the DoT in the 

predicted flooding scenario would be to ensure that other emergency crews would be able 

to gain assess to affected/ flooded areas quickly and safely. N.B. DoT is linked to a 

provincial communication system.  

 The DoT would play a crucial role in providing access to the affected area. In the 

event that roads were completely washed out or damaged, the DofT would be hindered in 

their reconstruction efforts by the tidal cycles that would inhibit the ability of the DofT to 

repair roads. It is evident that the Department is well networked throughout New 

Brunswick and Nova Scotia. In the forecasted event it would be likely that many crews 

from outside of the Tantramar Region would be called upon to assist emergency and 

reconstruction efforts.  
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Conclusions 

 Consideration of the responses of the various stakeholders to this type of flooding 

scenario was an important part of the research process because it allowed for current 

strengthens and weaknesses associated with preparedness to be assessed. From these 

different perspectives recommendations could also be derived to address current 

shortcomings in emergency response strategies.  

 It is also interesting to consider that, while many of these stakeholders share 

common risks in the event of a mass flooding situation, there is currently little 

collaboration, communication or cooperation amongst affected parties with respect to this 

issue. The fact that little attention has been awarded to preparing for risks associated with 

the predicted flooding scenario is indicative of the overall lack of knowledge regarding 

vulnerabilities associated with sea-level rise and a forecasted mass flooding event.     

 

5.4 Measuring Adaptive Capacity  

 

 For the purposes of this workshop a Measuring Adaptive Capacity Tool was 

developed by the Mount Allison University Rural and Small Town Programme (Marlin et 

al., 2007). By incorporating capacity elements from relevant literature, as well as key 

informant interviews and other workshop data, this working tool was developed as a way 

of addressing how a community would identify and react to the choices following one of 

these major storm events. This tool is used to measure a community’s adaptive capacity 

to take action, as well as to “adopt strategies that deal with sea level rise and reduce 
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negative impacts and risks associated with a major flooding event” (Marlin et. al, 2006: 

41). This resource was first tested at the November 2006 It was a Dark and Stormy Night: 

Dykelands Flooding Scenario.   

 The final exercise of the research workshop consisted of a discussion about the 

collective capacity for advanced planning and action in the Tantramar region. Participants 

were invited to work through a Measuring Adaptive Capacity Table worksheet designed 

to measure the adaptive capacity of the Sackville area. One way to deal with flood impact 

reduction is to adapt and change by taking action in advance to reduce the potential 

negative consequences. In order to understand “our capacity” for adaptation, there is a 

need to understand or measure our current capacity to do so. This may provide clues 

about what we need to do as a community to build our capacity for taking action. It also 

served to provide assessment of the collective ability to make choices, plan ahead, and 

take certain actions to decrease risks. Participants commented on the presence of various 

measures of capacity in Sackville - their current quality or status, and how important each 

indicator is for reducing the risks associated with a major flooding event. Capacity 

indicators were grouped into a number of theme areas including: Human Resources, 

Knowledge Resources, Social Resources, Institutional Resources, Infrastructure 

Resources, Economic Resources, Natural Resources. After participants completed the 

table, a group discussion revolved around the capacity areas that are lacking and what can 

be done to build adaptive capacity. 

There were a number of conclusions that were drawn which were association with 

feedback collected from this tool. It would seem that one of the major barriers currently 

preventing the further exploration of issues associated with preparedness for a dykeland 
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flooding event is that of communication and co-operation between various stakeholders. 

This is also associated with a general lack of funds to address issues associated with 

emergency preparedness; this likely has a strong relationship with the lack of political 

will to move this issue forward. It was also found that there is a need to provide more 

readily available data to the general public – not about climate change broadly speaking 

rather climate change and associated risks to the Sackville community. A need for a 

unified and cohesive approach to managing this type of situation as no one entity will 

have the capacity to cope with a flooding scenario of the forecasted proportions. 

Stakeholders also indicated that there is currently existing infrastructure that is at risk 

given the proposed flooding scenario (ex. Buildings on Lorne Street, the Trans Canada 

highway, the CN rail line, even the Radio Canada International towers on the marsh). 

According to a tally of the capacity tables collected from participants, other areas 

of low capacity are: general leadership skills, communication tools, external social 

networks, Available technology to reinforce dykes and Ability to restore salt marshes. 

Most participants agreed that many of the capacity items suggested in the Table are 

necessary for measuring adaptive capacity for reducing flood related risks. However, a 

few items were deemed to be less relevant to this issue (scores of 1 or 2 on a scale of 1 to 

5 for importance), including dependency ratio, knowledge about salt marshes, and 

knowledge about adaptation options. 

Finally, there was general consensus that there is a need to challenge the current 

‘belief’ that dykes exist only for agricultural purposes as this is clearly not the case. 

Dykes are important for protecting the land on which the Town of Sackville has been 

developed and thus their integrity is of critical importance to the prevention of an 
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extensive flooding event.  “Political pressure and the development of potential solutions 

may work best when the issue is framed around the many non-agricultural concerns and 

infrastructure that are directly affected by the quality of dyke management” (Dark and 

Stormy Night, 2006:4). Overall, it was apparent that there is a great need for these 

concerns to be emphasized and responded to in municipal policy and planning.  

Of course, there is a need to make the transition from this discussion surrounding 

issues of vulnerability in Sackville to a mass flooding event to policy formulation and 

action. Perhaps one of the best starting places for the Town would be to form a working 

group, involving a broad spectrum of ‘stakeholders’ or ‘actors’ that would have a vested 

interest in this vulnerability assessment process and development of an adaptive strategy. 

This group should be presented with the forecasted flooding situation and should use an 

existing theoretical framework for a planned response. The literature suggests that 

adaptive responses that are both effective and cost-efficient are anticipatory and engage 

and collaborate with a wide range of affected groups (Lemmen and Warren, 2006:10).  

 

5.4.1 Methods of Building Adaptive Capacity 

 

The main methods of building capacity surrounded public awareness campaigns. 

The public should be made aware of the concern that exists and have a better appreciation 

for the importance of the dykes. There is a need to challenge the mentality that dykes are 

only there to protect agricultural land. In addition, impacts need to be presented in a way 

that demonstrates how people will be individually and personally impacted. People would 

likely be interested to know the impacts and threats to their personal property. Individuals 
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need to know how the dykes protect their life. Ideas for the campaign included 

demonstrations, brochures, local mail outs, and using local media such as the Mount 

Allison University radio station. Another idea was to hear the stories by older residents, 

in order to capitalize on the relationship between understanding and experience. Older 

people in the community have a different knowledge base due to living through past 

floods, compared to newcomers and younger residents. Also, education should start in the 

school system. This could also act as a way to create buy-in from both the University and 

community to create solutions. More scientific and local data are needed to help 

communicate the present risks. It was also suggested that the next mock EMO disaster be 

a major flooding event. Furthermore, Emergency Preparedness Awareness Week in the 

spring (usually held in mid-May) presents an opportunity for the town and local EMO to 

focus on public education related to flood risks associated with climate change, sea level 

rise, and storm surges. Apart from building public awareness, it would be ideal to make a 

presentation to the local Member of the Legislative Assembly (MLA) and cabinet 

ministers (especially those responsible for Agriculture, Transportation, Public Safety, 

Energy, Local Government, Environment, Health and Wellness) to provide detailed 

information about the potential risks of sea level rise for Tantramar. This could include 

visual representation of what the potential flood risk would look like. Increased public 

awareness might also assist in lobbying the government for financial support for 

preventative initiatives. The Tantramar Planning District Commission plays the lead role 

in land use planning. In an upcoming public questionnaire regarding the new municipal 

plan, there will be a question about climate change. This information will be used in the 

development of a new municipal land use plan that can help to minimize risk. Finally, it 
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was commented that increased networking and collaboration are needed to develop 

solutions and proactive measures which can be taken by the Town as a whole. 

 It is important to remember that there is a vast range of adaptive strategies that 

may be employed, which can range from anticipatory responses to reactive responses. 

Adaptation also can be the result of planned adaptation or it can occur without planning 

in a more spontaneous fashion known as autonomous adaptation. For natural unmanaged 

systems, reactive and autonomous adaptation is anticipated. However for managed 

systems such as a community it is beneficial for anticipatory, planned adaptation 

strategies to be employed (Lemmen and Warren, 2006:10).  

 

5.5 Recommendations  

 

 From these research activities there are three primary recommendations which 

should be embraced and employed by the Town of Sackville and the Tantramar Planning 

District Commission. Currently there are many theoretical models and technologies 

which are appropriate for the forecasted situation in Sackville. It is important at this point 

that changes in policy reflect changes that are occurring in the natural landscape. The 

solutions and adaptive strategies which could be used to reduce vulnerabilities in 

Sackville are not necessarily approaches which are expensive but can be adaptive 

strategies that simply aim to reduce risk.  

 In this context there are practical applications for the theoretical models presented 

earlier in the report. The model for approaching a Vulnerability Assessment has five 

distinct phases associated with this process: engage affected parties, assess current 
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vulnerability, estimate future conditions, estimate future vulnerability and identify 

adaptation strategies, and decisions and implementation (NRCan 2004 in Medhi, 2006).  

This model can be applied to the current situation in the Town of Sackville. These five 

steps should be put into practice in the Town of Sackville to accurately assess the current 

level or state of vulnerability to changes in sea-level rise and the risk of a mass flooding 

event.  

 Engage affected parties: similar to what occurred during the It Was a Dark and 

Stormy Night workshop a group should be formed with representatives from a vast array 

of affected parties from the Town of Sackville. Those who will potentially be affected by 

a mass flooding event and evolving land-uses in Sackville should be included in this 

group. Local decision makers, such as representatives from the municipal government, as 

well as representatives from the provincial government should be included in this process. 

Other branches such as Environment Canada, the Department of Transportation, the 

Department of Agriculture and Aquaculture should also be actively involved as affected 

parties. There is also a large role for those parties that do not play a role in government, 

but who will still be affected by sea-level rise in Sackville. Certainly, representatives who 

are private land owners, farmers, and from organizations such as CN Rail and Radio 

Canada International should also be engaged in this process. Non-governmental 

organizations at the local level who have invested interest in this situation as issues 

associated with climate change also have a role to play in planning to adapt to future 

climate change. Finally, representation from the scientific and academic community will 

also be essential in this process of assessing vulnerability, to collect and interpret 

scientific data on behalf of the other affected parties.  
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 Assess Current Vulnerability: there is a huge role for technology to play in this 

step of the vulnerability assessment. As it was identified in both the Annapolis Royal and 

New Brunswick Sea-Level Rise studies technology allows for future flooding models to 

be developed and analyzed. In these studies, both LiDAR and Digital Elevation 

Modelling were employed to forecast impacts of flooding on specific communities. 

Available technology can be accurate in its predictions ± 30cm in vertical elevation. 

Flood mapping can then be employed for further analysis and can also be used to better 

understand current adaptive capacity, as well as critical thresholds and coping ranges. 

Impacts of such a flooding event should also be considered in relation to not only to 

impacts on the biophysical environment, but also to socio-economic impacts which will 

have a profound impact on life for people in the community of Sackville. Various terms 

and boundaries will also need to be defined by the collective, for example what levels of 

vulnerability is the Town willing to assume? And how long will known risks be ignored 

in the realm of municipal policy making? Finally, an excellent resource has recently been 

developed by researchers at Mount Allison University for the purpose of providing a 

criteria to be used to assess dykes in New Brunswick. A New Brunswick Dyke Assessment 

Framework:  Taking the First Steps (Marlin et al., 2007), is a tool which would be highly 

instrumental in the Tantramar Region, and should be employed to evaluate the current 

state of dykes in the region.  

 Estimate Future Conditions: again the role of predictive modeling cannot be 

overlooked in this instance. Climate modeling should be employed to investigate various 

scenarios associated with sea-level rise for the Town of Sackville. Modeling should be 

used to determine how much sea-level is predicted to continue to rise in the next 10, 25, 
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50, and 100 years. Certainly, speculation indicates that sea-level rise will continue to pose 

a threat to the Town of Sackville and primitive forecasts indicate that there will be 

increased risk to the Town given factors such as climate change, sea-level rise, subsiding 

land, and poorly cared for dykes. While there is an inability to completely, accurately 

predict exact future conditions in the Upper Bay of Fundy region this type of modeling 

can be used help anticipate and minimize loss and damage in the future.  

Estimate future vulnerability and identify adaptive strategies: using the two 

previous steps in the Vulnerability Assessment process identify both the future 

vulnerability as well as the adaptation strategies that would be most appropriate for this 

particular situation. There is a need to identify the a wide range of adaptive strategies that 

could be considered appropriate and then evaluate those strategies to determine which 

would be the most effective in minimizing the impacts of a mass flooding event. There 

are several factors that must be identified and used to measure the overall success of an 

adaptive strategy. One of the most important factors to be taken into consideration is the 

overall cost associated with an adaptive strategy, a cost-benefit analysis of adaptive 

strategies being employed. This step would take into account flooding models and use 

that resource to identify whether dykes should be maintained more effectively, moved, 

abandoned completely or other possible forms of coastal fortification should be employed. 

Other considerations such as the relocation of building in the floodplain or re-routing of 

transportation routes should be evaluated.  

Decisions and Implementation: this step in the process requires that the results of 

the previous four steps be incorporated into risk-management strategies for the Town of 

Sackville. This is the stage through which policy becomes translated into action and that 
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theory becomes practice and can be implemented to promote change. Among the first 

actions recommended for the Town of Sackville would be to undergo a series of Town 

consultations, provide background information to the people of Sackville and to then 

lobby for more scientific in depth study of this region to be undertaken. There is a 

desperate need for education, and it is both a long and necessary process. Much of the 

theory and process that was used in the Impacts of Sea-Level Rise and Climate Change 

on the Coastal Zone of Southeastern New Brunswick study could be applied to the Upper 

Bay of Fundy region. However – in addition to the processes of this study it would be 

recommended that a more integrated adaptation approach to be implemented into the 

research process. This would be to ensure that both policy makers and the people of the 

Town of Sackville would be fully integrated into the decision making process as well as 

adaptive strategies that would be implemented following the Vulnerability Assessment.  

 

5.6 Conclusions 

 

 Currently there is a policy that exists for coastal management in New Brunswick. 

This plan A Coastal Areas Protection Policy for New Brunswick provides 

recommendations for how the 5,501 kilometres of coastline in New Brunswick, however 

this document is certainly not sufficient in addressing current coastal issues in the Upper 

Bay of Fundy region. This report identifies that “more heavily rainfalls that can trigger 

flooding and more intense storms which, when accompanied with high water levels, high 

winds and high tides, will trigger strong surges, placing people and infrastructure at risk 

(Government of New Brunswick, 2003: 4). While this document provides policy for the 
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province of New Brunswick it does not provide a legal framework through which this 

policy can be upheld. There is a need for more aggressive policy to address current issues 

associated with coastal management in New Brunswick.  

 Communities such as Sackville need to have this sort of legislation in order to be 

able to create coastal management plans that would be able to adequately adapt coastal 

areas. Climate change is occurring and there needs to be response from the Provincial 

government in order to allow for smaller communities to follow this lead. There is a great 

need for the Government of New Brunswick to aid smaller communities, and to provide a 

framework for adaptation in which communities can prepare for impacts associated with 

climate change. Thus, it is especially important that this document is reviewed and that 

legislation be developed to address the current needs of coastal management in the 

province. 

 It is clear that problems and challenges associated with climate change and rising 

sea-levels will have profound impacts on the coastal zone of the Upper Bay of Fundy. A 

mass flooding event has been forecasted for this area, and given this bleak forecast it is 

now of critical importance that the Town of Sackville and even the whole Upper Bay of 

Fundy region, responds with quick and decisive action on this issue.  
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