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INTRODUCTION 
This report provides an overview of the findings for the New Brunswick Regional 
Adaptation Collaborative (RAC) project for the Tantramar area, specifically the 
“Agricultural Adaptation Strategy for the Tantramar Region.”  The report summarizes 
how agriculture may be impacted by climate change, placing an emphasis on the climate 
change related impacts of sea-level rise and storm surge events in the area of Sackville, 
New Brunswick.  The report also includes flood risk maps indicating agricultural land 
that would be affected by storm events, and additional map scenarios for the region have 
been included in the Appendix. 

 

 
Figure 1. 
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PURPOSE AND OBJECTIVES 
This purpose of the project is make use of a resource-based analysis to look at both large 
and small-scale farming in the Tantramar region.  This look at agricultural production in 
the Tantramar region will compare several inputs and outputs of both small and large as 
well as mixed and homogenous farming techniques.  Using previously recorded data 
from Statistics Canada and on-site farm visits, an analysis of the production types and 
how they may be affected by regionalized climate change has been made. 
LiDAR land use/land cover data has been utilized to assist in the spatial analysis of 
vulnerabilities and adaptations taking place in the Tantramar Region of New Brunswick.  
A GIS map of the local Tantramar region has been created to visually reflect farm 
activities with respect to land resource use, including variables associated with climate 
change.  Finally, this component of the project will include production analysis of local 
agricultural producers highlighting impacts which local environmental and landscape 
changes may have on production. 
The objectives are to: 

1. To identify the agriculture land at risk to flooding and sea-level rise in the 
Sackville area 

2. To identify the land-use costs to the region that could occur as a result of sea-level 
rise and storm surge events 

 

 

METHODOLOGY AND PROCEDURES 

In order to gain a better understanding of local agricultural production for the region of 
the Tantramar, more specifically Sackville, N.B., the most recent Statistics Canada 
figures were used.  These results were then compared to agricultural property data from 
the Tantramar Planning Commission.  A map of the local areas producers was made 
using Geographic Information Systems (GIS) applications.  This map was then compared 
to the current 7m and 10m flood risk maps.  See Appendix 2 for the flood risk maps. 

In order to have a comprehensive analysis of the agricultural production and climate 
change impacts as a result of sea-level rise, the following analytical tools were 
implemented.   

1. Literature Review 
2. Statistical Analysis of Agricultural Activity 
3. Map Scenarios 

These components and the resultant analysis can all be found in the ‘Summary and 
Results’ section below. 
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SUMMARY AND RESULTS 

Recent news headlines and IPCC Reports indicate that farming in many areas of the 
world is facing a crisis. From Libya to the Red River Valley in Manitoba, there are 
concerns over food scarcity, rising food prices, flooded farm land, and so on; many of 
these issues, if not all of them are related to climate change.  It is for this reason that a 
study funded by the New Brunswick Regional Adaptation Collaborative (RAC) for the 
Sackville area is looking at flood risk areas and possible adaptation and mitigation 
options, including a section on agricultural production. Much of the agricultural land in 
the Sackville area is in low-lying dyked land in the direct path of storm surges and sea-
level rise, as a result the two matters are inherently linked. 

Literature Review 

Climate change is expected to have impacts on agricultural production and farming 
communities in Canada and around the world (Reid et al. 2007). The agricultural 
vulnerability to climate change is increasingly being recognized in both scientific and 
policy communities.   
 
 In a 2007 International Panel on Climate Change (IPCC) Fourth Assessment Report 
entitled “Climate Change 2007: Working Group II: Impacts, Adaption and 
Vulnerability”, the IPCC indicated that: 
 
Figure 2. 

 “Multiple stresses, such as limited availability of water 
resources, loss of biodiversity, and air pollution, are 
increasing sensitivity to climate change and reducing 
resilience in the agricultural sector (FAO, 2003a). Natural 
land resources are being degraded through soil erosion, 
salinisation of irrigated areas, dryland degradation from 
overgrazing, over-extraction of ground water, growing 
susceptibility to disease and build-up of pest resistance 
favoured by the spread of monocultures and the use of 
pesticides, and loss of biodiversity and erosion of the genetic 

resource base when modern varieties displace traditional ones (FAO, 2003b). 
Small-holder agriculturalists are especially vulnerable to a range of social and 
environmental stressors.  The total effect of these processes on agricultural 
productivity is not clear. Additionally, multiple stresses, such as forest fires and 
insect outbreaks, increase overall sensitivity.  In fisheries, overexploitation of 
stocks, loss of biodiversity, water pollution and changes in water resources, also 
increase the current sensitivity to climate” (Parry et al. 2007, 5.2.2). 

 
 
All of these environmental stresses will determine how climate change affects 
agriculture, how rural populations can cope with changing climate conditions, and how 
these will affect food security (Parry et al. 2007, 5.3).  Each region of the world will deal 
with climate change differently.  Many will experience drought, livestock production 
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could suffer due to deteriorated rangeland quality and changes in area from rangeland to 
unproductive shrub land and desert and crops once grown in a particular climate may be 
phased out because of increased carbon dioxide levels in the atmosphere (Parry et al. 
2007, 8.4.5). “There are numerous studies of the implications of future climate change 
scenarios for crop yields and production in Canada (Smit et al. 1989; Neilsen et al. 2002; 
Reid et al. 2007) but there has been less research on how it will affect farm operations 
and the ways in which the agricultural sector might adapt to changing conditions” 
(Bryant et al. 2000; Reid et al. 2007). 
 
As food supplies are threatened internationally, we will still need to fill our pantries.  
Local agriculture in South East New Brunswick also faces threats from climate change, in 
particular sea level rise.  Regionally, sea level has been rising along the coasts of New 
Brunswick, gradually flooding the Northumberland Strait and the seaward reaches of 
rivers, pushing the shoreline landward and causing vertical growth and landward 
migration of salt marshes (Environment Canada, 2006).  
 
Global sea level has continued to rise, accelerating in the second half of the 20th century 
to a current rate of about 17 cm per century. For the New Brunswick municipalities of 
Saint John, Moncton, Sackville, Richibucto, Shippagan, Caraquet and Le Goulet – 
projections for how much we can expect the sea to rise regionally has been calculated by 
combining estimates of global sea level rise and local subsidence, to provide an estimate 
of the anticipated change in relative sea level (in cm with error bars) from present values 
(i.e. 2000) for the years 2025, 2055 and 2085 (i.e. the centre point of the 2020s, 2050s 
and 2080s periods) (Daigle 2011).   For Sackville based on projections for years 2025, 
2055, 2085 and 2100, the following sea-level changes are estimated: 
 
• 2025: 13 cm ± 3 (Total includes linear increase of vertical motion (25%) + prorated 
non-linear increase of 100-year global sea-level rise)  
• 2055: 42 cm ± 12 (Total includes linear increase of vertical motion (55%) + prorated 
non-linear increase of 100-year global sea-level rise)  
• 2085: 80 cm ± 28 
• 2100: 100 cm ± 38  

 
Figure 3. 
 

Both residential and agricultural land is 
located directly on the coast in south east 
New Brunswick, making farms at risk of 
flooding from both sea-level rise and storm 
surge events.  The Port Elgin storm event 
of December 6 and 21, 2010 indicated to 
the region the vulnerability of the local 
infrastructure and coastline. 
 
 
 

Reports like “Impacts of Sea-Level Rise and Climate Change on the Coastal Zone of 
Southeastern New Brunswick” and “Sea-Level Rise Estimates for New Brunswick 
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Municipalities” (Daigle, 2011 and Environment Canada, 2006) were issued in 2006 and 
2011 respectively, both encompass details on the localized impacts of climate change 
related events for coastal communities.  Also, institutes and research bodies are currently 
addressing the climate change impacts Canada as a country will face.  Meanwhile, more 
regionalized studies are required in order to assess mitigation and adaptation options 
farmers in all regions of the country have, as well as in New Brunswick.   
 
The nature of the relationship between the agriculture industry and climatic conditions 
that vary over space and time dictates that food production will be susceptible to climatic 
variations and farmers will be required to adapt (Reid et al., 2007).  For the Atlantic 
region, data has been collected for selected agroclimatic indices, the result of which 
indicate that the climatic changes in the Atlantic region within the next 50 year, projected 
by the Canadian GCM model and a “business as usual” emission scenario for GHGs, are 
likely to have significant impacts on agroclimatic indices which affect crop production in 
the region (Bootsma et al., 2005).   
 
The Sackville region will not be a region exempt from increased levels of carbon dioxide 
in the atmosphere and increased temperatures.  Additionally, it will experience coastal 
flooding if maintenance to the current dike system is not incorporated into a climate 
change mitigation strategy for the region.  
 
As the figure on the following page indicates, it will not only be carbon dioxide 
concentration change and temperature change, but coastal areas also have to deal with 
storms, waves, sea-level rise and run-off.  “In addition to local drivers and interactions, 
coasts are subject to external events that pose a hazard to human activities and may 
compromise the natural functioning of coastal systems. Terrestrial-sourced hazards 
include river floods and inputs of sediment or pollutants; marine-sourced hazards include 
storm surges, energetic swell and tsunamis. Given that there are strong interactions both 
within and between the natural and human sub-systems in the coastal system” Parry et al. 
2007, 6.1). 
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Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Parry et al. 2007. IPCC Report Figure 6.1 Climate change and the coastal system 
showing the major climate change factors, including external marine and terrestrial 
influences. 
 
As farm producers become increasingly aware of the risk their farms face regarding 
increased climatic variability and pests and diseases, and decreased market prices, 
coupled with increased input costs, concerns will need to be addressed regarding the local 
farm economy and future of farming in the area. Economics may be the driver in 
accomplishing any adaptation and mitigation practises.  

Figure 5. The figure on the left 
indicates how changes will have to be 
made in crop and livestock, business 
models and off-farm employment or 
incentives. 

As the climate changes, pests and 
disease will play an increasing role in 
the need for diversification on the 
farm.  Crops and livestock may need 
to be altered in order to adapt to local 
climate changes or new infrastructure 
may be required to regulate 
temperatures in farm buildings that 
hold animals or food, etc. 

 
Source: Incorporating Adaptation to Climate Chane into Farm Management and 
Agricultural Policy. Ben Bradshaw, Barry Smit, Ellen Wall & Suzanne Belliveau. MSU 
ESPP Symposium – March 15 &16, 2007 Climate Change in the Great Lakes Region. 
 
Market prices will also affect diversification on farms.  If the market price is low for 
certain goods, which has been a recent trend for many food commodities (especially 
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wheat), many farm employees and farm managers are forced to find off-farm 
employment, in addition to their farm labour.  This is very much related to input costs; 
expenditures for running a farm in the future are expected to increase.  As pests and 
disease increase, the need for chemical inputs of pesticides and insecticides will as well.  
Also in regions where rainfall increases or decreases, irrigation or drainage systems may 
need to be put into place.  These costs, when added up, become very costly for both small 
and large-scale operation. 
 
In the meantime, changes and adaptation in the farming world in Canada are not new. 
“Between 2001 and 2006, both the number of census farms in Canada and the number of 
farm operators continued their long-term decline” (Statistics Canada, May 16, 2007).  
The number of farms fell in each province.  This is the new face of farming in Canada, 
more corporate owned farms.  As well, the average Canadian farmer or farm manager had 
the highest median age of all occupations in the country. The median age of all farm 
operators was 51.0 years, while the median for the labour force was 41.2 years (Statistics 
Canada, 2008). 
 

The amount of farms is dropping, but the area farmed is remaining relatively the same.  
However, with recent spring rain and floods that have inundated nearly every part of the 
country, some of that prime farmland has not even been seeded.  Many farms face 
bankruptcy because crop insurance only applies when a field has actually been seeded 
(Perreaux).  Crop insurance, even it if were applicable, cannot feed the Canadian 
population. 

Clearly adaptation and mitigation will need to be made around the globe, and Sackville is 
no exception. Production risks on the farm are managed via a wide array of farm level 
strategies, and adaptations are seldom directed at only climatic risks (Bradshaw et al. 
2007). Over and above economic slow-downs and aging populations, Canadian farms 
will be served up an entirely different set of issues: those that are climate change related. 
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“Hope (is) in a stalk of grain: It is a hope the world needs these days, for the great 
agricultural system that feeds the human race is in trouble” -Justin Gillis. 

 

Statistical Analysis of Agricultural Activity 

The Statistical Analysis component of the project will be divided into two major sections: 

1. Quantitative Analysis: A summary of Statistics Canada, Census data that relates 
specifically to Sackville agricultural producers and to climate change 

2. Qualitative: An impacts analysis on agriculture and climate change  

Quantitative Analysis 

For the community of Sackville, with a population of 6,585 (according to 2006 Census 
Figures), there are 80 farm operators.  Comprising a total area in hectares of 8,436 and 
worth a total of $26,127,037 (based on total farm capital – market value in dollars).  A 
complete list of farm activity can be found in the chart and data table below. 

The data below indicates the breakdown of farm types for the Sackville region (based on 
North American Industry Group Classification) for the 2006 Census Year, where Series 1 
is equal to the number of farms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Farms classified by Industry Group for Sackville, NB 
Census Year 2006 

 

Total 
Farms 
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ranching 

and 
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productio
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and 

melon 
farming 
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farming 

Greenhou
se, 

nursery 
and 
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e 
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crop 

farming 

Series1 58 29 0 0 1 8 0 1 12 2 5 
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The data for the table on the previous page was taken from “Table 2 Farms classified by 
Industry Group (North American Industry Classification).” Statistics Canada. 27 June 
2011.  
www26.statcan.ca:8080/AgrProfiles/cp06/Table.action?prov=00&geog_id_amal=130307
008&tab_id=3&search=search&offname=Sackville&placename=sackville&loccode=734
3&placestart=0&geog_id=130307008 

Regarding the local economy, the table below indicates the number of farms and the 
breakdown of revenue.  The majority of the farms are under $500,000 income range, with 
only two farms in the Sackville area (compared to 11 for the entire Westmorland County) 
bringing in from 2 to 3.5 million of total farm capital annually. 

Table 32 Farms classified by total farm capital, census year 2006, for Sackville. 

  Sackville Westmorland 
Agricultural 
Region 3  

New 
Brunswick Canada 

Total number of farms  58 357 633 2779 229373 

Under $100,000 11 34 66 301 7583 

$100,000 to $199,999 11 74 139 547 19289 

$200,000 to $349,999 14 80 143 622 38307 

$350,000 to $499,999 7 46 87 355 32327 

$500,000 to $999,999 8 76 121 506 63081 

$1,000,000 to 
$1,499,999 5 28 45 170 27609 

$1,500,000 to 
$1,999,999 0 4 11 97 13623 

$2,000,000 to 
$3,499,999 2 11 16 110 16682 

$3,500,000 and over 0 4 5 68 10,872 

 

Regarding land inputs, the chart below indicates, herbicides, pesticides, fungicide and 
commercial lime usage and for the Sackville region, and the total number of farms 
currently use chemical inputs. 

 

 

Land Inputs, 
Sackville, New 
Brunswick 
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80 

3216 

1774 

0 500 1000 1500 2000 2500 3000 3500 

Acres with Herbicides  

Acreswith Insecticides 

Acres with Fungicides 

Acres with Commercial fertilizer 

Acres with Lime  

Land inputs for calendar year prior to the census, 2005 Sackville, 
N.B. 
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Land statistics Table 9: Land inputs for calendar year prior to the census, 2005 

 

 
The data for the chart and table above is from Land statistics Table 9: Land inputs for 
calendar year prior to the census, 2005. Statistics Canada. 27 June 2011. May 23, 2011. 
http://www26.statcan.ca:8080/AgrProfiles/cp06/Table.action?prov=00&geog_id_amal=1
30307008&tab_id=9&search=search&loccode=7343&placename=sackville&placestart=
0&geog_id=130307008&offname=Sackville 
 

Of importance to note about this particular data set, is how many farms in the region use 
some form of chemical input of one type or another.  This is not uncommon in 
conventional farming practises.  However, to be noted is climate change predictions point 

 Sackville Westmorland 
Agricultural 
Region 3 New Brunswick Canada 

Herbicides           

Farms reporting 14 82 148 843 1034 

Acres 663 5558 8422 136289 61332083 

Hectares 268 2249 3408 55154 24820210 

Insecticides           

Farms reporting 4 30 66 508 23874 

Acres 7 2526 3830 71235 5916647 

Hectares 31 1022 1550 28828 2394382 

Fungicides           

Farms reporting 4 26 44 402 19629 

Acres 80 2626 3395 74851 7066716 

Hectares 32 1063 1374 30291 2859798 

Commercial 
fertilizer           

Farms reporting 31 179 302 1436 118226 

Acres 3216 24123 33870 217748 62636313 

Hectares 1301 9762 13707 88119 25348013 

Lime           

Farms reporting 12 75 120 600 11861 

Acres 1774 6653 7794 54521 937329 

Hectares 718 2692 3154 22064 379324 
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to an increased risk of pests and disease in the future.  Therefore, farmers that stick to the 
their current methods of input application will undoubtedly have to increase application 
and that will also increase how much farms spend on fertilizer, lime and so on.  
Meanwhile, there have been proven ways to deal with nutrient applications that involve 
using less chemical inputs, and one way is using a crop rotation strategy or another type 
of soil conservation strategy that benefits the farmland and can also benefit the farmers 
financial situation.  The table below indicates some of the crop rotation strategies already 
in practise in the Sackville area. 

 
Land statistics, Table 11 Soil conservation practices and land features, census year 2006 

  Sackville Westmorland Agricultural 
Region 3 New Brunswick Canada 

Total farms 58 357 633 2776 229373 

Crop rotation 22 143 267 1311 141322 

Winter cover crops 2 18 41 243 17272 

Plowing down green 
crops 5 46 80 486 24192 

Rotational grazing 15 110 192 781 70798 

Windbreaks or 
shelterbelts 12 77 143 651 84722 

Buffer zones around 
water bodies 10 77 143 636 449188 

 

The final dataset that will be looked at in this section is one on irrigation.  The table 
below indicates that currently zero farms in the Sackville area use irrigation systems.  
This is could prove to be very beneficial for local farmers in the future, compared to other 
regions of the world and of Canada that will experience water shortage as a result of 
climate change related events.  Though the area will experience increased storm events 
and weather related impacts on farmland, water shortages, at least up until now have not 
been a problem.   

There are a few farms in the Westmorland county that use irrigation systems, but for the 
most part, this area of country is lucky in that dry land may not be a problem in the 
coming years.  The data for the rest of Canada has been included below in order to serve 
as a comparison between Sackville’s irrigated farmland and the amount of farmland in 
the rest of the country. 
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Table 13 Irrigation by type of land use for calendar year prior to the census, 2005  

  Sackville Westmorland 
Agricultural 
Region 3 

New 
Brunswick Canada 

Total area irrigated       

farms reporting 0 14 33 177 16667 

acres 0 381 683 2122 2087980 

hectares 0 154 276 859 844975 

Irrigatd field crops       

farms reporting 0 3 4 16 4859 

acres 0 x 157 596 1197289 

hectares 0 x 64 241 484526 

Irrigated hay and pasture       

farms reporting 0 0 0 2 6175 

acres 0 0 0 x 670293 

hectares 0 0 0 x 271528 

Irrigated vegetables       

farms reporting 0 4 10 41 3092 

acres 0 119 x 456 107566 

hectares 0 48 x 185 43530 

Irrigated fruit       

farms reporting 0 9 21 62 4726 

acres 0 x 299 812 75106 

hectares 0 x 121 329 30394 

Other irrigated areas 
(nursery, sod, etc.)       

farms reporting 0 1 2 18 1458 

acres 0 x x x 37726 

hectares 0 x x x 15267 

 
Source: “Table 13 Irrigation by type of land use for calendar year prior to the census, 
2005.” Statistics Canada. 28 June, 2011. www26.statcan.ca:8080/AgrProfiles/cp06/Table. 

Cont… 
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action?prov=00&geog_id_amal=130307008&tab_id=13&search=search&offname=Sack
ville&placename=sackville&loccode=7343&placestart=0&geog_id=130307008 
 

Qualitative Data 

This section will highlight the potential impacts on agriculture and food supply in the 
Sackville area. To begin, predicted changes in world climate, fresh water distribution, and 
sea levels are projected to reduce some of the land area currently under irrigation 
worldwide and pressure areas with sufficient natural rainfall, such as New Brunswick and 
the other Atlantic Provinces, for greater production (Nova Scotia Agricultural Land 
Review Committee, 2010). Adverse climatic effects in some of the world's main grain 
producing and exporting areas have already begun to create shortages in other parts of the 
world.   Additionally, rising sea levels could put some of the world's important rice 
production areas, like the Ganges River Delta, Mekong Delta, etc. increasingly 
underwater. 
 
In the area of climate change science, questions are still unanswered as to which regions 
are most likely to benefit and which are most likely to suffer from food shortages and 
socioeconomic crisis? And if the beneficial effects of increasing atmospheric carbon 
dioxide (CO2) on plants will counteract some of the negative effects of climate change 
(Wolfe, 2011).  What we do know is that most plant processes related to growth and yield 
are highly temperature dependent.  “The particular crop varieties currently being grown 
in major production areas are usually those best-adapted to the current climate” (Wolfe, 
2011).   
 
A significant increase in growing season temperatures will require shifts to new varieties 
that are more heat tolerant, do not mature too quickly, and have a higher temperature 
optimum for photosynthesis.  In many cases some crops will have be to be abandoned, 
and in cooler, more temperate zones like the New Brunswick climate, where the currently 
climate actually limits what can be grown, global warming may actually benefit local 
farmers, by giving them an opportunity to grow a wider-range of crops and long-
growing-season, high-yielding varieties (Wolfe, 2011). 
 
Figure 6. 

With shortages of grain in places like the 
China, Russia, the US Mid-West and as close 
to home as the Prairies, local Atlantic 
Provinces could potentially increase wheat 
production.  In the Sackville area wheat and 
grain in the 1800’s was produced on a much 
larger scale.  But because of commodity 
prices at the beginning for the 20th century, 
the area could not be competitive with the 
global market and the breadstuffs imported 
from places like the United States.  As a 

result, Tantramar marsh farmers switched to farming cattle, and hay for lumber and 
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timber camps in the New Brunswick region.   
 
A longer growing season and market demand may allow farmers to experiment with new 
crops, however many traditional farm operations in the region will become unsustainable 
without adaptation strategies that could be quite costly in some cases (Frumhoff et al. 
2007).  As indicated earlier, the average age of the New Brunswick farmer is 
approximately 55 years old; many of these farmers are heading towards retirement and do 
not have family succession farm plans. Also purchasing combines and other new farm 
equipment is a costly venture and one that many farms already struggling will not be able 
to pursue. 
 

Ecologically, an increase in atmospheric CO2 is just as likely to increase the growth rate 
of weed species, as it is to affect cash crops.  On livestock, a temperature increase can 
have a positive or negative impact relative to regional climates. The figure on the 
following page indicates how animal species differ in temperature optimum range.  

Figure 7. 

 

Source: Wolfe, Potential Impact of Climate Change on Agriculture and Food Supply. 

Without adaptation measures, increasing summer heat stress depresses milk production 
under the high-emissions scenarios (Frumhoff et al. 2007).   Cows performance is 
optimal at 0 to 15C, as the regional temperature gets warmer, the dairy industry could 
suffer.   
 
Dairy is not a major part of the agricultural production in the Sackville region, but 
vegetable, field and hay crops are.  According to the Hay and Crop dataset from Census 
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Canada 2006, the numbers indicate that there are currently: 
 

• 7 farms producing oats (177 acres) 
• 3 farms producing barley (80 acres) 
• 2 farms producing mixed grain (acres unknown) 
• 7 farms producing corn (523 acres) 
• 7 farms producing corn for silage (523 acres) 
• 6 farms producing alfalfa (613 acres) 
• 35 farms producing hay (4, 657 acres)1 
 

Adapting to climate change related impacts on these crops will be costly.  “Costs at the 
farm level will include increased use of water, fertilizer and pesticides to maximize 
beneficial effects of higher CO2, and investment in new farm equipment and storage 
facilities as shifts are made to new crop varieties and new crops” (Wolfe 2011).  
Furthermore, an increasing number of storms producing heavy rainfall may delay spring 
planting and damage crops and soils, while more frequent droughts during the growing 
season—particularly under the higher-emissions scenario—could make irrigation 
essential for most high-value crops (Frumhoff et al. 2007). 
 
Various agroclimatic indices have been used in the past to assess the climatic conditions 
for production of cultivated crops in Canada.  Growing degree days above 5 degrees 
Celsius (GDD) are commonly used as an index for general plant growth and 
development, although the base temperature will vary for specific crops (Chapman and 
Brown, 1978).  Bootsma et al. completed a study on agroclimatic indices and annual 
crops in the Atlantic Canada region.  They used baseline climate data from thirty-year 
monthly climate normals for the 1961-90 period (Bootsma et al. 2005) for the daily 
maximum and minimum air temperatures and total precipitation.  Climate change and 
scenarios for temperature and precipitation for the periods of 2010-39 and 2040-69 were 
constructed, based on the output of the first-generation coupled Canadian General 
Circulation Model  (CGCM1-A) (Boer et al. 2000b).  
 
What Gameda et al. concluded, is that “climate changes expected to occur in the Atlantic 
region within the next fifty years or so, based on GCM experiments and a ‘business as 

                                                
1 This information is taken from Statistics Canada. Crop Statistics Table 15 Hay and field 
crops, Census Year 2006, for Sackville, New Brunswick. 
http://www26.statcan.ca:8080/AgrProfiles/cp06/Table.action?prov=00&geog_id_amal=1
30307008&tab_id=15&search=search&offname=Sackville&placename=sackville&locco
de=7343&placestart=0&geog_id=130307008  
Important to note: These numbers do not appear to be included in the Industry Group 
Classification for the Sackville area, represented on page 7.  The dataset there indicates 
that there are zero “Oilseed and Grain farming” and 5 farms classified under “Other 
Crops”.    
 
 



 16 

usual’ emission scenario for the greenhouse gas emissions (GHGs) are likely to have 
significant impacts on crop production in the region.”   Based on their projections, they 
expect increases of 54 percent and 29 percent in average yields of corn and soybeans, for 
the period of 2040-69, compared with the mid 1990s, in area where corn is presently 
grown (Bootsma et al. 2005). Yields of barley are like to change only slightly, and 
overall, “the crop productivity will be increased by increased yields and the switch to 
high-energy and high-protein content crops (corn and soybeans) that are better adapted to 
warmer climates” (Bootsma et al. 2005). 
 
Temperature for crop growth and for beef and dairy production are immensely important, 
and so too is precipitation.  Heavy spring rainfalls, like those experienced in Spring 2011 
in the South East region of New Brunswick, can delay planting and jeopardize profits.  
“As these storms occur more frequently, they will likely cause more field flooding, 
possible crop losses due to a lack of oxygen for plant roots in waterlogged fields, 
increased crop susceptibility to root diseases, increased soil compaction when heavy 
equipment is used on wet fields, and more runoff and leaching of nutrients and 
agricultural chemicals into ground and surface water (Frumhoff et al. 2007). For 
temperature change predictions for the Atlantic Region see Appendix 2. 
 
With the expected temperature increases in the summer, farmers may be required to water 
crops more.  Evidently, the “future of crop productivity of both crops and natural 
vegetation in a changing climate depends on a complex interplay of temperature and 
rainfall averages, daily seasonal extremes in weather, changing atmospheric CO2 
concentrations, and competition from weeds, pests, and invasive species” (Frumhoff et al 
2007). 
 
There will be winners and losers for agricultural production in the Tantramar region of 
New Brunswick: 

•  A longer growing season may allow farmers to experiment with new crops, but many 
traditional farm operations in the region will become unsustainable without adaptation 
strategies that could be quite costly in many cases (Frumhoff et al. 2007). 
• Without appropriate adaptation measures, the local dairy producers could really suffer 
as a result of heat stress on the herds 
• Weeds and pests are likely to increase, resulting in increasing pressures for farmers to 
use more herbicides and pesticides. 
• Too much rain in the spring, and too little precipitation and warm temperatures in the 
summer could result in a need for irrigation, especially for crops like potatoes 

 
In summary, it is a mixed bag of good news and bad news for the local agricultural 
producers, coastal flooding could impact agricultural land, leaving fields flooded for days 
with salt-water, alternatively climate change could open up a door in the market for 
farmers to plant different varieties of crops and for longer seasons.  Dealing with pests 
and setting into place adaption strategies will go hand-in-hand, but there are opportunities 
in the region to feed the growing amounts of people that require their daily bread, at least 
on the local scale, and use it as a way to combat the increasing cost of food, on the global 
scale. 
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Maps 

Below is a map representing the agricultural parcels of land in the Sackville, New 
Brunswick area currently occupied by farm activity.  The tables below represent the 
amount of agricultural land that would be affected based on flood events of 7m, 9m and 
9.9m.  
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Table 1.1: Agriculture in 
Westmorland County Affected by 7 
Metre Flood 

 

 

 

 

 

 

 

 

 

Table 1.2: Agriculture in 
Westmorland County Affected by 9 
Metre Flood 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Type of Land Total Area 
(km2) 

Total Area 
Affected (km2) 

Percentage of 
Area Affected 
(%) 

Community 
Pasture 7.33 0.00 0.00 

Pasture 12.41 5.90 47.57 

Formed Land 11.91 4.09 34.30 

Formed Marsh 3.08 0.25 8.09 

Hay 10.19 1.86 18.28 

Ducks 
Unlimited 1.78 0.77 43.33 

Not Cropped 0.24 0.24 99.99 

Not Used 16.38 8.96 54.72 

Total 63.31 22.08   

 

Type of Land 
Total Area 

(km2) 

Total Area 
Affected (km2) 

Percentage of 
Area Affected 

(%) 

Community 
Pasture 7.33 7.33 100.00 

Pasture 12.41 11.13 89.73 

Formed Land 11.91 11.36 95.36 

Formed Marsh 3.08 3.00 97.57 

Hay 10.19 9.98 97.99 

Ducks 
Unlimited 1.78 1.67 93.65 

Not Cropped 0.24 0.24 100.00 

Not Used 16.38 13.98 85.37 

Total 63.31 58.70   
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Table 1.3: 
Agriculture in 
Westmorland 
County 
Affected by 9.9 
Metre Flood 

 

 

 

 

 

 

 

 

Table 1.4: 
Agricultural 
Land Affected 
by Various 
Flood Levels 
in 
Westmorland 
County 

 

 

 

 

 

The data above indicates that with a 7m flood roughly 35% of the agricultural land in and 
around the town of Sackville would be flooded.  This number jumps dramatically with a 
9m flood event, where close to 93% of the farm land would be affected.  The figure 
below indicates that the majority of the current the dikes in the Sackville is between 8.5 
and 8.7m.  These dikes would be affected in the event of a storm surge of 9m, and there 
are not many dikes in the area that have an elevation higher then 9.1.  Figure 10 shows 
that the agricultural properties that would be affected under 4 different flood scenarios.  
From 335 to 625 parcels of land could be affected given flood events from 7 to 10ms 

Type of Land Total Area (km2) 
Total Area Affected 

(km2) 
Percentage of 

Area Affected (%) 

Community 
Pasture 7.33 7.33 100.00 

Pasture 12.41 11.31 91.15 

Formed Land 11.91 11.40 95.73 

Formed Marsh 3.08 3.02 98.23 

Hay 10.19 10.04 98.57 

Ducks 
Unlimited 1.78 1.70 95.44 

Not Cropped 0.24 0.24 100.00 

Not Used 16.38 14.14 86.33 

Total 63.31 59.18   

Type of Land Area Affected - 7 m 
Flood (%) 

Area Affected - 9 m 
Flood (%) 

Area Affected - 9.9 
m Flood (%) 

Community 
Pasture 0.00 100.00 100.00 

Pasture 47.57 89.73 91.15 

Formed Land 34.30 95.36 95.73 
Formed 
Marsh 8.09 97.57 98.23 

Hay 18.28 97.99 98.57 

Ducks 
Unlimited 43.33 93.65 95.44 

Not Cropped 99.99 100.00 100.00 

Not Used 54.72 85.37 86.33 

Total Land 34.87 92.71 93.48 
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high.  These storms events of that magnitude are not unlikely and Figure 11 indicates the 
2055 predictions of various storm events.  What has been found is that even a 1:10 year 
storm would topple the majority of the dike system in Sackville. 

 

Figure 8. 

 

Figure 9. 
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Figure 10. 

 

 

Figure 11. 
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NEXT STEPS 

• Economic analysis:  In order to estimate the value of local agricultural production, 
property values for each parcel of land currently pursuing agricultural businesses 
would be useful to determine the losses in the region if the current agricultural fields 
were flooded. 
 
• Farmer surveys:  In order to gain a better understanding of what local farmers are 
experiencing in relation to climate change and what, if any new practises they are 
incorporating, a surveys should be sent out.  

 

CONCLUSION 

“Adaptation means not clinging to fixed methods, but changing appropriately according 
to events, acting as is suitable.” Zhang Yu (Sung Dynasty 960-1278) 
 
As a result of the New Brunswick RAC (Regional Adaptation Collaborative) Project in 
the Tantramar area, we now know the vulnerable nature of the dyke system.  Due to 
future flooding, social, cultural, environmental, and built systems area all at risk.  
Agriculture is a part of those systems – it is one that many people in the region rely on for 
both livelihood and for their primary food sources.  Mitigation and adaptation are 
required at both the farm level and at the municipal level; in order to deal with the 
coming climate change related impacts. 

“The nature of some of these changes, particularly those that operate on extended 
timescales, are highly uncertain, yet decisions still have to be taken” (Merz et al. 2010).  
As outlined in a recent International Symposium on Flood Defense, 6-8 May 2008, in 
Toronto outlined “…the threat from climate change continues to grow and changes the 
frequency and severity of flood and coastal storms” (ISDF4, 2008 in Merz et al. 2010).  
In an area like Sackville, where mitigation, in terms of dyke repair is still possible, the 
reduction of potential damage should be a top priority.  

To facilitate any changes that are required immediately and in the future, looking at the 
opportunities possible in the area is the best approach.  By repairing the dyke system 
before it is completely irreparable could save the government at all levels hundreds of 
thousands of dollars.  Subsequently, if local producers take advantage of the temperate 
climate, where luckily, we do not face major irrigation and water-shortage issues, farms 
in this area can at least keep their holding in a market that has been troubled over the past 
few decades as a result of globalization. 
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Appendix 1 

Flood Risk Maps 
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Maps courtesy of James Bornemann, Mount Allison University. Department of 
Geography and Environment. 2011. 
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Appendix 2 
 

The following table indicates various mean temperature and precipitation change 
projections for the 2040 to 2069.  These figures are compared to 1961 to 1990 data for 
CGCMI grid box.   

 

 Source: Bootsma, A., Gameda, S., McKenney, D.W. Impacts of potential climate change on   
selected agroclimatic indices in Atlantic Canada Canadian Journal of Soil Science Volume 85, 
Issue 2, May 2005, pp.336. 
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Figure 4. IPCC Report Figure 6.1 Climate change and the coastal system. 
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Figure 5. Incorporating Adaptation to Climate Change into Farm Management and 
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This report was prepared by Mel Jellett for the New Brunswick Regional Adaptation 
Collaborative (RAC). The material in it reflects Mel Jellett’s best judgement in light of 
the information available to her at the time of preparation. Any use which a third party 
makes of this report, or any reliance on or decisions to be made on it, are the 
responsibility of such third parties. Mel Jellett accepts no responsibility for damages, if 
any, suffered by any third party as a result of decisions made or actions based on this 
report. 
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APPENDIX A 
Pre-Workshop Questionnaire 

Tantramar Flood Risk Assessment Study 

 

Please complete this questionnaire before the beginning of the workshop. It should take you no longer than 5 
minutes to complete. 

Your feedback will help us evaluate the focus group. Your responses will be anonymous and confidential.  

In order for us to match your pre- and post-questionnaire, please provide us with a code word that you will 
remember to use after the workshop.  

1. Which perspective(s) are you representing? (please check all that apply) 
 Municipal Government 
 Researcher 
 Federal Government 

 Provincial Government 
 Conservationist 
 Policy maker 

 Student 
 Educator 
 Other:     

2. What is one thing you want to get out of this workshop?              
 

                    

 

3. How would you rate your current level of experience, skills or knowledge in 
each of these content areas? 

Novice / Little 
or None 

Beginner / 
Limited 

Competent 
Somewhat 

Proficient 
/Considerable 

Expert / 
Extensive 

Understanding of the influence of climate change on regional sea levels. 1 2 3 4 5 

Understanding of the area at risk to flooding in the event of a compromise of the dyke 
system. 1 2 3 4 5 

Understanding of the impact of flooding on the regional communities and 
infrastructure. 

1 2 3 4 5 

Understanding of the ability of the region to “bounce back” from a flood event. 1 2 3 4 5 

Understanding of regional adaptation strategies and their feasibility. 1 2 3 4 5 

CODE WORD: 

     

______________________________ 
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Post-Workshop Questionnaire 
Tantramar Flood Risk Assessment Study 

 
Please complete this questionnaire prior to the workshop. It should take you no longer than 5 minutes to complete. 
Your feedback will help us evaluate the focus group. Your responses will be anonymous and 
confidential.  
 
In order for us to match your pre- and post-questionnaire, please provide us with the 
same code word that you used before the workshop.  
1. Please name your top three take-home messages from this focus group: 

a)           

       

b)                  

c)                  

 

2. How would you rate your current level of experience, 
skills or knowledge in each of these content areas? 

Novice / 
Little or 

None 
Beginner / 

Limited 
Competent 
Somewhat 

Proficient 
/Considerabl

e 
Expert / 

Extensive 

Understanding of the influence of climate change on regional sea levels. 1 2 3 4 5 

Understanding of the area at risk to flooding in the event of a compromise of the dyke 
system. 1 2 3 4 5 

Understanding of the impact of flooding on the regional communities and 
infrastructure. 1 2 3 4 5 

Understanding of the ability of the region to “bounce back” from a flood event. 1 2 3 4 5 

Understanding of regional adaptation strategies and their feasibility. 1 2 3 4 5 

 

CODE WORD: 

     

____________________________
__ 
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Please circle one 

3. Please indicate your agreement with the following statements: Strongly 
Agree Agree Neutral Disagre

e 
Strongly 
Disagree 

Participating in this workshop was a good use of my time. 5 4 3 2 1 

The workshop was well organized. 5 4 3 2 1 

There was adequate opportunity for discussion. 5 4 3 2 1 

There was adequate opportunity for networking. 5 4 3 2 1 

I would like to participate in future discussions about climate change impacts. 5 4 3 2 1 

 
 

 
 

4. What topics would you recommend for future workshops?  
 

              
 
              

 
5. Any other comments? 
 
               
 

Thank you very much for completing this questionnaire, and thanks for your participation in the Focus Group
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Appendix B 
 

Focus Group: Questions for Discussion 
Tantramar Flood Risk Assessment Study 

 
James Bornemann, Dr. D. Lieske, and Melanie Jellett 

Department of Geography and Environment 
Mount Allison University 

2. What would you identify as the main uses of the dykelands? Consider economic, 
subsistence, recreational, cultural, and conservation uses. Please consider also the 
perspectives of others not present. Are there additional uses that they might add to the list? 

3. Who are the key stakeholders and what role(s) do they play? 

4. What threats pose the greatest threat to the dylelands? If you indicated any changes in 
disturbances over time (e.g., changes in magnitude or frequency), do you know what might 
be driving these changes? 

5. What and where are the most vulnerable areas i.e. those most prone to flooding, sea-level 
rise and storm surges? 

5.  Regarding infrastructure, what would you identify as the areas most at risk? 

6. What types of natural and built, community assets should be maintained in area, regardless 
of changes that might occur as a result of flooding? 

7.  Given current flood level predictions, there is a huge potential for major local impacts: at 
what point are we at a state of emergency?  

8.  Looking more at the long-term, what do you see as potential impacts that could take place, 
for example, land being taken out of production, roads out of usage, etc. that would make 
the community uninhabitable? What are some indicators could be used to monitor if we are 
approaching an undesirable state? 

9.  What are some of the possible changes that we could see in the future, that when we reach 
the point of them occurring, we know we need to do something?  How prepared do you 
think we are for dealing with a predicted increase in storm surge events? What are some of 
the mitigation and adaptation options to deal with these changes? 
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 Appendix C 

The following figure represents level of experience, skills and knowledge in specific 
content areas.  The results have been taken from Pre-Workshop Question 3 and Post 
Workshop Question 2. 
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