
CLIMATE CHANGE

“No challenge poses a greater 
threat to future generations 

than climate change.”
- President Barack Obama
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Background & 
Context

A warming climate will bring changes that 
can affect our water supply, agriculture, 

power and transportation systems, the natural 
environment and human health and safety. 
Although it is difficult to predict the exact 
impacts of climate change, what is clear is that 
the climate we are accustomed to is no longer a 
reliable guide for what to expect in the future. 
Impacts at the local level will vary. It is important 
that we assess potential risks, challenges and 
opportunities that may result from climate 
change.  In this section, we are asking two 
questions:

● What are the local impacts of climate 
change?
● Is Lethbridge prepared to adapt to 
climate change? 

The US Environmental Protection Agency 
defines climate change as “any significant 
change in the measures of climate lasting for an 
extended period of time.” In other words, climate 
change includes major changes in temperature, 
precipitation or wind patterns, among other 
effects, that occur over several decades or longer1.  
Climate change is different from weather, which 
is a short term change in conditions that occurs 
day to day or over a season or year2. 

Global warming refers to recent and ongoing 
rise in global average temperature near Earth’s 
surface. It is caused, mostly, by increasing 
concentrations of greenhouse gases in the 
atmosphere. Greenhouse gases, such as 
carbon dioxide, methane and ozone act like a 
blanket around the Earth, trapping energy in 
the atmosphere and causing it to warm. This 
is known as the Greenhouse Gas Effect. This 
buildup of greenhouse gases can change the 
Earth’s climate and result in dangerous effects 
to the environment and human health3. 

Climate change caused by global warming is 
accelerating, with temperature records showing 
that 2016 was the hottest year on record since 18804  
(see Figure 1). Concern about the implications 
of climate change continue to increase as well, 
with the World Economic Forum declaring that 
extreme weather caused by climate change was 
the greatest risk facing the planet in 20175. 

Over the past century, human activities have 
released large amounts of CO2 and other 
greenhouse gases into the atmosphere. At 
present, this amounts to over 1500 gigatons of 
CO2 since 1850, with a third of that entering 
the atmosphere since 20006. The majority of 
greenhouse gases come from burning fossil 
fuels to produce energy, although deforestation, 
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Figure 1. Global Mean Surface 
Temperature 1880-2016. Graph 
courtesy NASA.

industrial processes and some agricultural 
practices also emit gases into the atmosphere. 
Human activities have increased the net 
emissions of greenhouse gases by 35% (between 
1990 and 2010). Emissions of CO2 increased by 
42% over this period. 

The consequences of climate change are already 
measurable. The global average temperature 
in 2015 was 1°C warmer than pre-industrial 
periods7. While a single year cannot accurately 
show a trend, since 1880, 16 of the past 17 years 

between 1999 and 2016 have been the hottest 
years on record8.

Although climate and weather are different, 
they are obviously related. One of the projected 
impacts of climate change will be an increase in 
severe, unpredictable weather events including 
wildfires, hurricanes, and other storms9. In 
southern Alberta, climate change is expected to 
have impacts on water supply, increasing the 
probabilty of severe drought.
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Canadian Climate 
Policy

Climate change is a global challenge that 
requires action from federal and provincial 

governments. While municipal governments 
can support the reduction of carbon emissions, 
national and provincial commitments are 
required to ensure effective action is taken.

In October 2016, the government of Canada 
ratified its commitment to the Paris Agreement. 
This includes a commitment to reduce our 
greenhouse gas emissions by 30% from 2005 
levels by 203010. The Paris Agreement includes 
a global commitment, by participating countries 
,to limit the average rise in global temperatures 
to 2°C, with a target to make a best effort to limit 
temperature increase to 1.5°C.

The differences in impacts between 1.5°C and 
2°C are not insignificant. At 2°C, sea level rise 
may cause island nations to disappear, droughts 
may become longer and more severe and coral 
reefs may be irreparably damaged11. Specific 
impacts will vary across the planet, and although 
impacts in distant countries may not seem 
directly relevant to us in southern Alberta, it is 
likely that everyone could see impacts on our 
food supply and immigration to our province 
and community.

As part of Canada’s efforts to take action to meet 
our commitments under the Paris Agreement, the 
federal government is requiring the provinces to 
adopt either a carbon tax or cap and trade model 

by 2018. Provinces that fail 
to implement either of these 
models will be subject to a 
federal carbon tax12. In Alberta, 
the provincial government 
has  adopted its own carbon 
tax model prior to the federal 
government’s legislation, so 
will not be subject a federal 
carbon tax unless it chooses to 
repeal its existing legislation.

Figure 2. Coral reefs are among the 
ecosystems that may  be damaged by 

the impacts of climate change.
Photo  courtesy: Silke Barron/Flickr.
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In 2015, Alberta released its Climate Leadership 
Plan, which is designed to balance Alberta’s 

economic growth with reduced greenhouse 
gas emissions13. The Climate Leadership Plan 
includes several targets and strategies14:

• implementing a new carbon price on 
greenhouse gas emissions
• ending pollution from coal-generated 
electricity by 2030
• developing more renewable energy 
production
• capping oil sands emissions to 100 
megatonnes per year
• reducing methane emissions by 45% by 2025

Included in the Climate Leadership Plan is a 
carbon levy that will tax carbon polluters by 
putting a price on carbon emissions. The carbon 
levy will increase from $20 per tonne in 2017 
to $30 per tonne in 2018 and will apply to most 
fuels including gasoline, diesel and natural 
gas. In order to alleviate the burden on Alberta 
households, families will receive a tax rebate15. 
In Lethbridge, it is estimated that 70-80% of 
households will be eligible for the tax rebate16.
The remainder of the funds generated by the 
carbon levy will be reinvested in projects that 
will benefit the economy and reduce carbon 
emissions such as renewable energy and green 
infrastructure17.

Alberta Climate 
Policy

Table 1: Estimated Costs and Rebate Amounts for Alberta Carbon Tax15

ESTIMATED COSTS & 
REBATES

DESCRIPTION SINGLE COUPLE COUPLE WITH 2 
CHILDREN

2017 Natural gas cost (est) $101 $124 $136

Gasoline cost (est) $90 $135 $202
Total estimated cost $191 $259 $338
Rebate amount $200 $300 $360

2018 Natural gas cost (est) $152 $186 $205
Gasoline cost (est) $134 $202 $303
Total estimated cost $286 $388 $508
Rebate amount $300 $400 $540
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Climate modelling involves scientific 
projections about the impacts of climate 

change over time. Because our climate is still 
changing and the amounts of carbon emissions 
continue to increase, climate modelling typically 
involves creating multiple scenarios based on 
best and worst case temperature increases.

Climate modelling for southern Alberta 
suggests that as the temperature increases, the 
availability of water will increasingly become 
a limiting factor. As this occurs, the ecological 
conditions of the local area will shift, resulting 
in plant communities that are more drought 
tolerant. Under extreme scenarios, our climate 
may become most suitable for sagebrush-
dominated ecosystems that are currently found 
in Wyoming and Idaho18.

Decreases in the availability of water are 
projected to be caused by two factors. Firstly, an 
increase in evaporation rates related to increased 
temperatures that will result in less water being 
stored in the soil as groundwater. Secondly, 
increases in rainfall amounts and decreases in 
snowfall amounts will result in greater levels 
of spring runoff that will occur earlier in the 
season. This will mean that precipitation that 
is currently stored as snowpack and released 
slowly during the spring and early summer will 
instead fall as rain and will run off instead of 
being stored in the soil19. Drier soil conditions 
will also be more susceptable to degradation 
and erosion20. Related to the decrease in water 
availability is the projected impact on local 
wetlands. As less water is stored in the soil, the 
level of wetlands is expected to drop21. Changes 
in forest composition and species distribution 
are also anticipated with lower elevations 
unable to provide suitable habitat for some tree 
species22. This may have a negative impact on 
the headwaters of our watershed.

Climate models also show that as winter 
temperatures rise, insect and other pest species 
may increase their ranges23.
 
The severity of these impacts and our ability to 
adapt will depend on the speed and intensity of 
temperatures increases from climate change.

Climate Modelling

Figure 3. Extreme climate modelling 
scenarios show that southern Alberta’s 

climate could shift to become similar 
to conditions currently found in Idaho 

and Wyoming. Photo courtesy Matt 
Lavin/Flickr.
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Professors and students at the University of 
Lethbridge have created the Alberta Climate 

Records24 website, which looks at temperature 
and precipitation trends in Alberta. Since 1950, 
climate stations across Alberta have been logging 
daily temperatures. This has allowed us to look 
at changes and trends across Alberta. Alberta 
Climate Records provides a compelling picture 
of overall warming and changes of weather 
extremes. 

In Lethbridge, the trend indicates that mean 
temperature has increased by 1.3°C since 
1950 (see Figure 4). The trend has indicated 
that most of the warming has occurred in the 
winter, where the mean winter temperature has 
increased by 4.1°C since 1950. In 1950 the mean 
winter temperature was -7.4°C by 2010 it had 
increased to -3.3°C. The trend also indicates that 
the mean summer temperature has increased by 
0.7°C since 1950.

Indicator: 
Temperature

Figure 4. Average mean temperature 
for Lethbridge 1950-2010. Graph 
courtesy Alberta Climate Records.

Temperature records 
for Lethbridge show 
an increase in mean 
temperature over the 
past 60 years.
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Changes can be seen in the number of extremely 
cold (below -20°C) and extremely hot (above 
30°C) days that Lethbridge has experienced. On 
average, the number of extremely cold days has 
decreased from 30.9 days in 1950 to 15.9 days in 
2010 (see Figure 5). Conversely, the number of 
extremely hot days has increased from 12.1 days 
in 1950 to 18.1 days in 2010 (see Figure 6).

The length of the growing season in Lethbridge 
has also increased from an average of 187.7 days 
in 1950 to 210.7 days in 2010 (see Figure 7). 

These temperature trends are to likely continue 
and accelerate. Reviewing historical temperature 
data provides evidence that climate change is 
occurring locally. 

Figure 5. Number of extremely cold 
days (below -20°C) for Lethbridge 

1950-2010. Graph courtesy Alberta 
Climate Records.
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Figure 6. Number of hot days (above 
30°C) for Lethbridge 1950-2010. Graph 
courtesy Alberta Climate Records.

Figure 7. Growing season length (days) 
for Lethbridge 1950-2010. Graph 
courtesy Alberta Climate Records.
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In Lethbridge, local government, businesses, 
and citizens must all be prepared for climate 

changes as we experience drier and hotter 
conditions and an increased number of extreme 
weather events. Extreme weather events will 
include hail, thunder and lightning storms, 
tornadoes, wind, flooding and forest fires. 
Insurance companies have been preparing for 
climate change for decades as “catastrophic 
losses due to natural disasters have increased 
dramatically over the last decade.25” The 
Insurance Bureau of Canada (IBC) reported that 
insurance claims due to severe weather have 
doubled every 5-10 years since the 1980s26 (see 
Figure 8).  

IBC states that a disaster lowers economic 
growth by around 1% and GDP by around 2%27.  
This could be damaging to our local economy 
and community. As these events become more 
frequent, there will be an increase in insurance 
premiums as more claims are being made. 
Last year was a record year for crop insurance 
applications. In previous years around 50% of 
farmers took out crop insurance. Last year, this 
number increased to an all-time high of 57%28.  
By the end of June 2016, 1,200 claims had been 
made29.  These numbers will continue to increase 
as we experience weather changes. Other types 
of insurance have also experienced increased 
losses. Auto and home insurance have recently 
seen increases due to extreme weather. In 

2014, Southern 
Alberta had 
$170 million 
in claims from 
hail storms to 
motor vehicles. 
For home 
insurance these 
events have also 
become a major 
concern30. 

Focus Area: Severe 
Weather Events

Figure 8. Catastrophic Losses in Canada 
due to severe weather. Graph courtesy 

Intact Insurance.
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A 2008 climate change report written by the 
Government of Alberta stated that increases 

in water scarcity resulting from climate change 
presents the greatest risk to Prairie Provinces, 
including Alberta. As patterns of temperature 
and precipitation change, Southern Alberta 
is expected to face increased competition for 
water resources for use by homes, businesses, 
agriculture and energy production. 

Water scarcity is already a concern in Lethbridge 
as our watershed currently has a lot of competition 
for existing water resources. Drought conditions 
may be exacerbated by changes in precipitation 

patterns, such as increased rainfall replacing 
snowfall precipitation. Precipitation from 
rainfall is less likely to be stored as groundwater 
or in the soil, increasing the potential severity of 
droughts31. There have been 35 drought disasters 
in Alberta between 1900 and 2005. Drought 
conditions could have serious implications for 
the agricultural economy, as demonstrated 
by the 2002 drought, which severely affected 
crops and resulted in livestock feed shortages32.  
With current water allocations in the Oldman 
River exceeding supply, water shortages may 
have significant impacts on residents and our 
economy.

Climate Impact: 
Water

Figure 9. Local wetlands may be 
negatively affected by decreasing 
water levels due to climate change. 
Photo courtesy Debby Gregorash/
Oldman Watershed Council.

- 208 -



Increases in temperature due to climate 
change are expected to impact both species 

and ecosystems that are less tolerant of both 
warmer temperatures and increases in drought 
conditions. This will likely cause the species 
and ecosystems of the Dry Mixedgrass Natural 
Sub-Region that we currently see locally to be 
replaced by other species and communities33. 

Climate change may increase occurrences 
of wildfires, which will displace species and 
destroy habitats. Changes in temperature, 
precipitation, snow pack and glaciers will 
affect the rate of stream flow and the timing 
of peak flows. This will affect ecosystems that 
are dependent on access to water as well as 
aquatic ecosystems, including the availability 
of water for wetland ecosystems34, which will 
negatively affect many species that depend on 
them. Changes in the temperature of streams 
and lakes is also a major issue caused by climate 
change. As the temperature of water changes, the 
habitats for cool and cold water fish species are 
changing35. Often cold water aquatic species are 
being displaced and are retreating to upstream 
locations within watersheds.

Land development for urban sprawl, agriculture 
and energy production are increasing habitat 
fragmentation. This lessens the ability of plants 

and animals to adapt to climate change by 
moving to new areas in response to warmer 
temperatures or changes in water availability.

Climate change is also affecting bird wintering 
ranges. Some bird species have shifted their 
ranges or altered their migration habits as they 
adapt to changes in temperature and other 
environmental conditions. This is occurring with 
other species as well, such as marine species 
that are shifting their ranges further north36.  In 
addition to changes in the distribution of native 
species, it is also likely that new and existing 
invasive species will increase due to climate 
change37. 

These changes have the potential to disrupt 
ecosystems in a significant way. It is likely that 
some species will be able to adapt better than 
others potentially affecting food webs and other 
lifecycle relationships. For example, prey species 
may expand their ranges beyond that of their 
natural predators while pollinator ranges may 
decrease leaving specific plant species without 
pollination.

Climate change is also expected to cause stress 
for urban forests, increasingly their susceptibility 
to disease and pests38. 

Climate Impact: 
Biodiversity
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Scientists project that warmer temperatures 
from climate change will increase the 

frequency of days with unsafe levels of ground-
level ozone, a main component of smog. 
Unless aggressive changes are made to reduce 
greenhouse gas emissions, there will be increased 
instances of air quality health advisories and 
increases in respiratory and cardiovascular 

illnesses. Warmer temperatures and shifting 
weather patterns can also worsen air quality39. 

It is anticipated that there will be an increase in 
the frequency of wildfires due to extreme heat 
and dry conditions. This will also significantly 
impact air quality and create major struggles for 
people with asthma and respiratory illnesses. 

Climate Impact:
Air Quality

Figure 10. Increased forest fire risk will 
have an impact on air quality. Photo 
courtesy Oldman Watershed Council.
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Climate change will have several impacts 
on our society including affects to human 

health, infrastructure and transportation systems 
as well as energy, food and water supplies. Some 
of these vulnerabilities include: 
● An increase in frost-free days have 
lengthened the pollen season for common 
allergens increasing the likelihood of allergic 
reactions and associated health impacts; 
● Different geographic locations will face 
different challenges. Locally, changing climate 
patterns are expected to exacerbate drought 
conditions;
● People who live in poverty, older adults and 
immigrant communities have been found to 
be at an increased risk of facing challenges 
to climate change as they will face increased 
exposure;
● Warmer temperatures and extreme heat 
will have great impacts on children and older 
adults;
● Warmer temperatures and shifting weather 

patterns can worsen air quality, which can lead 
to asthma attacks and other respiratory and 
cardiovascular health effects;
● Reduction in access to safe food and drinking 
water;
● Damage to infrastructure;
● Increase in stomach and intestinal diseases 
(particularity following power outages); and
● Increase in the geographic regions where 
vector borne diseases (diseases spread by 
mosquitoes, ticks and fleas) can spread.

The economic impacts of climate change could 
be significant. The annual cost could be as much 
as 5% of global GDP40. It is likely that some 
aspects of the economy will be impacted more 
than others. In particular, those industries that 
rely on certain weather conditions, such as 
agriculture and winter tourism (eg. Skiing) are 
potentially more vulnerable41. 

Climate change is expected to impact our 
economy as well as our environment. In 
particular, the impacts of climate change 
on industries such as agriculture could be 
significant40. If Alberta experiences increased 
drought conditions, as climate models predict, 
decreased precipitation could have negative 
impacts on the local agricultural industry. 
Additional analyses are needed to examine the 
regional economic impacts of climate change.

Climate Impact: 
Health & Economy

Figure 11. Weather dependent 
industries, such as agriculture, are at 

the greatest risk from climate change. 
Photo courtesy Jeremey Wind/Oldman 

Watershed Council.
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Much of the attention that is paid to climate 
change rightfully focuses on the reduction 

of carbon emissions to slow the continued impact 
of climate change. Managing and reducing 
carbon emissions is a large scale problem that 
requires policy changes on the national or 
provincial level. However, the impacts of climate 
change will be felt locally, within communities 
and municipalities. Therefore, it falls to local 

governments, such as the City of Lethbridge, 
to take the lead on planning and implementing 
strategies for climate adaptation.

An important component of climate adaptation 
is resiliency. Communities with higher levels of 
resiliency are better able to respond to disaster 
events, in a shorter time frame and with lower 
costs43.  Adapting to Climate 

Change

Figure 12. Urban gardens can play an 
important role in helping community 
residents adapt to climate change. 
Photo courtesy Jennifer Tarnowsky.
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As we experience increased loss due to extreme 
weather and other impacts of climate change, 
there are several steps that we can take to adapt 
to climate change. The US Environmental 
Protection Agency suggests a number of 
strategies to increase our adaptation to climate 
change44 including: 

● Farmers planting more drought-resistant 
crops; 
● Develop crop varieties that are more tolerant 
of heat, drought or flooding from heavy rains;
● Provide more shade and air flow in barns 
to protect livestock from high summer 
temperatures;
● Preserve wetlands and open spaces to protect 
communities from flooding and erosion from 
storms and water levels rising; 
● Restore riparian vegetation to keep streams 
cool 
● Improve evacuation planning for low-lying 
areas to prepare for increased storm surge and 
flooding;
● Protect and expand wildlife habitats to allow 
species to migrate as the climate changes;
● Reduce pollution, habitat loss and other 
stressors that make ecosystems more 
vulnerable to climate change; 
● Increased energy efficiency to help offset the 
rise in energy consumption; 
● Strengthen energy production facilities to 

withstand increased flood, wind, lightning, and 
other storm-related stresses;
● Set up early warning systems and energy 
response plans to prepare for more extreme 
weather events;
● Educate people to help them avoid diseases 
that could become more prevalent as the 
climate changes, such as those carried by 
mosquitoes or ticks;
● Plant trees and expand green spaces in cities 
to reduce the “urban heat island” effect;
● Improve water use efficiency and build 
additional water storage capacity; 
● Protect and restore stream and river banks to 
provide wildlife habitat and safeguard water 
resources; and
● Increase household food security through 
urban gardens, preserving food, and enhance 
distribution networks.

Developing local risk assessments and 
adaptation plans to deal with the predicted 
impacts of climate change is a key way in which 
local governments can respond to this issue. The 
recent spike in extreme weather-related events 
has resulted in social and economic consequences 
for individuals, governments, home and business 
insurers around the country. It is important that 
we have as much information as possible so that 
we can make informed decisions to address the 
challenges of climate change. 
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Conclusion & 
Recommendations

We began this section by asking two 
questions:

● What are the local impacts of climate 
change?
● Is Lethbridge prepared to adapt to 
climate change? 

The Earth is projected to warm by another 1.5 °C 
by 2050. This change in the climate is expected 
to have varying impacts on temperature, 
precipitation and extreme weather trends.  
Locally, water availability is expected to be an 
increasing concern. Climate change will also 
impact biodiversity and air quality as well as 

our health and economy.

Adapting to climate change and building 
resiliency at the local level will require both 
planning and action by municipal government 
and community members. Because of the 
diversity of possible impacts from climate change, 
proactive planning can assist in developing an 
effective response to climate change impacts.We 
offer the following recommendation for climate 
change:
1. That the City of Lethbridge consider 
developing a Climate Adaptation Plan to aid in 
future response to climate change.

Figure 13. Severe weather events can 
cause damage to local infrastructure 
such as roads and bridges.Photo 
courtesy Connie Simmons/Oldman 
Watershed Council.
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