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Executive Summary 
Climate affects people and the places where they live. Seasons, temperatures, precipitation 

types and amounts, and extreme weather conditions all contribute to the identity of a region 

or city. A key factor in many aspects of community planning is adapting to the local climate, 

and designing and maintaining the infrastructure needed to serve those that live there. If the 

climate of an area is expected to change, a community will need to proactively consider the 

impact on land use decisions and how infrastructure systems are managed. 

 

The Intergovernmental Panel on Climate Change projects that Canada will continue to 

experience warming trends and changes in precipitation over the next hundred years, even if 

societies drastically reduce their carbon emissions. This means that communities must plan to 

adapt to the impacts of a changing climate, as well as mitigate their contribution to climate 

change. Proactive adaptation means planning to account for both the positive and negative 

effects of climate change, rather than simply reacting to the changes as they occur. Whenever 

possible, climate change adaptation should occur in such a way that it is complementary with 

mitigation actions. 

 

In the 2008 Prince George Quality of Life Survey, 54% of survey respondents indicated that 

they were extremely or definitely concerned about the issue of climate change. Over 80% of 

respondents indicated that they and their family were likely to be affected by climate change, 

and 88% of people thought that Prince George, as a City, would be affected. This shows that 

Prince George citizens are aware of climate change and are concerned about its impacts on 

the community.  

 

North-central British Columbia is highly susceptible to climate change. Analysis of climate 

information in Prince George shows an average warming trend of 1.3 o C over the past 100 

years. Minimum temperatures have increased at a faster rate of 2.2 o C while maximum 

temperatures only increased at 0.4 o C over the 100 year period. This means that Prince 

George has become óless coldô, and that more precipitation has been falling as rain rather 

than snow. The rise in minimum winter temperatures has had a huge impact on the region 

with the recent mountain pine beetle epidemic. Sectors in BC that are already being impacted 

by climate change include forestry, water resources, tourism and health.  

  

Annual temperatures in the Prince George region are projected to increase by 1.4° C to  

2.1 ° C over the next 50 years, and precipitation is projected to increase by 3% to 9% over 

this time period. A greater increase in temperature and precipitation is predicted to occur in 

winter months, and even more precipitation will fall  as rain. These projected changes in 

precipitation and temperature imply complex adjustments to stream flow in the area. Changes 

in temperature of this magnitude will likely have a serious impact as they are above the 

historical range in variability for this region and hence will create conditions that Prince 

George has not experienced before in its history. More instances of floods and extreme 

weather are predicted. 

 

The purpose of this document is to outline the climate change adaptation priorities for the 

City of Prince George. The City has partnered with the University of Northern British 

Columbia (UNBC) to determine the priorities for adaptation in Prince George, and to begin 

to recommend actions and next steps towards implementation. Many activities have occurred 
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in the City in collaboration with other organizations such as the Pacific Climate Impacts 

Consortium (PCIC), the Fraser Basin Council and Smart Growth on the Ground (SGOG). 

This report summarizes and draws upon results from the following documents and events:  

 the ñClimate Change in Prince George: Summary of Past Trends and Future 

Projectionsò report; 

 the ñPlanning for Climate Changeò workshop at the 2008 Planning Institute of British 

Columbia annual conference; 

 the ñAdapting to Climate Change in Prince Georgeò workshop for City of Prince 

George staff in 2008; 

 feedback from the SGOG downtown revitalization process in 2008 and 2009; and 

 the 2008 Prince George Quality of Life (QOL) survey. 

 

The climate information from the report ñClimate Change in Prince George: Summary of 

Past Trends and Future Projectionsò was used to inform the two workshops and the exercise 

at the SGOG event. This allowed participants to consider past climate information and future 

projections as they discussed adaptation. The outcomes of the aforementioned exercises were 

analyzed along with the QOL survey to come up with a list of adaptation priorities for the 

City. Each of the events indicated the same general priorities for adaptation. The list of 

impacts that City representatives and local stakeholders feel pose the biggest threat to Prince 

George appears below in Table 1.  

 

Table 1: Priority i mpacts that will affect Prince George. 

Level of Priority Impact 

Top Priorities 
Forests 

Flooding 

High Priorities 

Transportation infrastructure 

Severe weather / emergency response 

Water supply 

Medium Priorities 

Slope stability 

Stormwater 

Buildings and utilities 

Other Priorities 

Health  

Agriculture 

New residents and businesses 

 

The order in which the impacts should be addressed by Prince George is not the same as the 

order shown in the priority impacts table. This is because for some impacts (such as flooding 

and forests) Prince George has already started to identify and implement adaptation actions. 

For other impacts (such as stormwater) the City has only begun to consider climate change 

adaptation in its planning and operations. Impacts in the óOther Prioritiesô category were 

ranked lower because they tend to be more positive and socially oriented, and the risk 

analysis framework used in this research focuses on negative physical impacts. These 

priorities should be further considered, especially because there are potential positive 
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implications associated with some of these changes that can be exploited to the Cityôs benefit 

(such as longer growing seasons for agriculture).  

 

An overview of what is currently taking place in the City concerning priority impacts is as 

follows: 

ü Forests: the City has initiated wildfire hazard mitigation work on both municipal 

lands and within its Community Forest Agreement, and has a wildfire management 

strategy in place that accounts for changing ecosystems. 

ü Flooding: the City has retained a team of consultants who have finalized a flood risk 

evaluation, in consideration of flood protection measures, that takes climate change 

into account.  

ü Transportation infrastructure : Prince George is implicitly adapting to 

transportation impacts, but has not explicitly stated climate change in its plans.   

ü Severe weather / emergency response: City and provincial emergency response 

plans are in place, but the plans do not currently consider climate change. 

ü Water supply: The City has initiated a water smart program to protect water quality 

and quantity that can be built upon in a climate change adaptation strategy. 

ü Slope stability: Although there are strict regulations regarding development on 

slopes, climate change has not yet been a consideration when investigating slope 

stability and erosion.  

ü Storm water: Hydrological analyses for storm sewer infrastructure and overland 

flow and storm detention ponds are now requested to consider larger storm events. 

ü Buildings and Utilities: There are currently no codes and practices to account for the 

impacts of climate change on buildings and utilities. 

 

Strategies to address these priorities should be incorporated into the upcoming Integrated 

Community Sustainability Plan (now called Smart Plan for Communities) and the Official 

Community Plan (OCP) review process for the City. Some of the impacts can be addressed in 

the Annual Provisional Financial Plan and/or the Asset Management and Performance 

Measures document. Committees or groups should be established to assess the impact 

priorities in more detail, identify adaptation strategies and communicate with the public. In 

many cases these tasks can be incorporated into the mandates of groups that will be created 

as part of the ICSP (Smart Plan) and OCP processes, or groups that are already in place.  

 

The impacts identified are interrelated, and there is significant overlap in many of the 

solutions (e.g. many strategies will address more than one impact). As such, adaptation 

strategies should be created in an integrated fashion with maximum communication between 

the groups. To incorporate climate change adaptation into community plans effective 

communication of climate information, and a detailed understanding of the impacts in Prince 

George is required. Local topical experts, academics, community members, and 

representatives from other levels of government should participate in creating adaptation 

strategies.  

 

This document can be utilized as a basis to establish and then implement effective long term 

strategies to adapt to climate change. Further research and collaboration needs to occur 

regarding all of the priorities identified. Prince George is well positioned to become a 

national leader in community climate change adaptation. The City can implement effective 

adaptation actions ensuring that its residents maintain a high quality of life in a changing 

world. In order to support this continued work the City should seek funding opportunities, 

grants, and (new and continued) partnerships. 
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1. Introduction to Report 
 

This report is the culmination of nearly two years of work by the University of Northern 

British Columbia (UNBC) in partnership with the City of Prince George. Extensive 

assistance has been provided by many outside individuals and groups. In particular, the 

Pacific Climate Impacts Consortium (PCIC) and the Fraser Basin Council have both 

provided a large amount of support to this project. 

 

This is not intended to be the final step in this research, but to be a report that educates 

readers on climate change and identifies priorities for adaptation in Prince George. 

Further action needs to be taken regarding all of the priorities identified, so that the City 

can implement effective adaptation measures to make it a better place to live in a 

changing world. Public engagement activities must be a part of the process so that the 

citizens of Prince George have a chance to comment on, contribute to, and evaluate this 

process. These initiatives should be implemented alongside extensive climate change 

mitigation action. 

 

The adaptation strategy ideas identified in this document are not intended to be viewed as 

a list of appropriate solutions or expert opinion. They are examples of actions that have 

been successful in other regions and are included to demonstrate possible solutions and 

creative ideas. An independent process of validation should precede the implementation 

of the strategies mentioned herein, or of others. 

Some of the material contained in this report is adapted from other documents and 

articles prepared by the author as part of post-graduate studies at UNBC. These other 

documents are as follows: 

Picketts, I., Curry, J. and Rapaport, E. 2009. Raising Awareness of Climate Change Adaptation 
in Planningõ. Plan Canada. 49(1): 41-44. 
 
Picketts, I.M., Werner, A.T. and Murdock,T.Q. 2009. Climate change in Prince George: summary 
of past trends and future projections. Pacific Climate Impacts Consortium, University of Victoria, 
Victoria BC. 

Picketts, I. 2008. Adapting to climate change workshop. Planning West. 50(3): 12-13. 

The material in this document is intended to be incorporated into the upcoming Official 

Community Plan (OCP) review and Phase II of the Integrated Community Sustainability 

Plan (ICSP); which is now known as the Smart Plan for Communities (Smart Plan). The 

ICSP for Prince George has been named ómyPGô. 
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2. Climate Change Awareness 
 

According to the Intergovernmental Panel on Climate Change (IPCC) (2007a), the 

average air temperature of earthôs surface increased by 0.74°C over the twentieth century. 

This temperature rise has had a strong influence on the global hydrological cycle, 

resulting in significant increases in precipitation in some areas of the world, and extreme 

droughts in others. Increasing evidence shows that most of this temperature rise can be 

attributed to greenhouse gas emissions generated by human activities, and not to natural 

climatic oscillations. The activities that are primarily responsible for the increased levels 

of greenhouse gases are fossil fuel production and use, livestock rearing and deforestation 

(Davidson et al. 2003), all of which are very relevant to the economy of Prince George 

and British Columbia.  

 

There are many sobering statistics from a huge variety of sources that provide very strong 

support for the notion that the climate is changing at an unprecedented and unnatural rate, 

and that this is affecting more than simply the surface temperature of the earth. Examples 

of these statistics include: 

 eleven of the twelve warmest years on earth between 1850 and 2006 (since 

detailed records have been kept) occurred between 1995 and 2006 (IPCC 2007a); 

 the loss of volume, and sometimes complete disappearance, of glaciers from 

around the world over the twentieth century (Dyurgerov and Meier, 2000); 

 a substantial increase of great floods during the 20
th
 century (Milly et al. 2002); 

 an estimated nine-fold global increase in economic losses from natural disasters 

between the 1960s and the 1990s (Kovacs and Kunreuther 2001); and 

 worldwide observed changes in biological functions such as earlier timing of 

spring events like plant leaf unfolding, bird egg-laying and animal migrations 

(IPCC 2007a). 

2.1. Global Implications of Climate Change 

Although climate change is a global issue, its impacts are most readily observable at the 

local and regional scale (Smith & Smith 2009). Many of the experiences that the City of 

Prince George has undergone with regards to climate change are similar to those that 

communities around the world are experiencing. Impacts such as flooding and forest fires 

are affecting regions and countries across the globe, accumulating in serious short long 

term problems (McLamb 2009).  

 

This section outlines some major climate change impacts at the global level. These 

impacts are closely interrelated, multifaceted, and complicated by many factors. This 

discussion is relevant to the City's adaptation strategy because it provides examples of 

problems that Prince George may directly encounter, or be affected by as other regions of 

the world encounter them. It is intended that this section provide a global perspective and 

context within which the City's climate change actions can be framed. 
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Food Systems & Security 

In 2008, the Food and Agricultural Organization (FAO) formally recognized the 

implications of climate change on food and agriculture production and supply. As a 

fundamental pillar in human survival, the threat of negative impacts on food security is 

applicable to everyone. Climate is described by the FAO (2008) as an integral factor in 

food performance that affects the quality, types and value of food that is grown. Extreme 

weather events, including drought and floods, can damage or destroy crops or 

infrastructure, and affect the transport and distribution of the food supply system (FAO 

2008; United Nations 2008). Ironically, other emerging demands such as the market for 

biofuels (as a low-carbon fuel source) are also competing against the demands of food 

security. Crops (such as sugar, maize and palm oil) are affected by this competing 

demand, amidst rising oil prices that further compound problems (United Nations 2008; 

Laurence 2006)). 

Health 

Another important factor in human survival affected by climate change is health. Global 

climate change can affect human health through a range of mediums at multiple levels. 

Climate change alters regional weather through extremes in temperature and precipitation 

(Patz et al. 2005). A report completed by the World Health Organization (WHO) explains 

that local factors (such as contamination pathways and transmission dynamics) affected 

by climate change can result in impacts such as air-pollution-related health problems, and 

various types of diseases (McMichael et al. 2003; Martens 1998). Indirect climate change 

impacts on health include increased cases of skin cancers and water-borne diseases. 

Direct impacts include storm related injuries or deaths. Another close relationship to 

health is water scarcity, which impairs human health and development (McMichael et al. 

2003). 

Economy   

According to the International Monetary Fund (2007), the economic impacts of climate 

change can be divided into two major categories: 

1. Market Category: includes effects on climate-sensitive sectors such as 

agriculture, forestry, fisheries and tourism. It also includes damage to coastal 

areas from sea-level rise, changes in energy expenditures (for heating or cooling) 

and changes in water resources.  

2. Nonmarket Category: includes effects on health (such as the spread of infectious 

diseases and increased water shortages and pollution), leisure activities (e.g. 

sports, recreation, and outdoor activities), ecosystems (e.g. the loss of 

biodiversity) and human settlements. 

 

An additional socio-economic impact includes increasing conflicts over how fossil fuels 

should be managed, allotted and reduced (Newell & Paterson 1998). Also there is the 

ñdoublingò up of climate change and economic globalization vulnerabilities in certain 

regions of the globe. Research shows that poor residents in urban and rural areas are more 

vulnerable to shifts in markets and capital. These poorer residents also tend to live in 

geographical locations such as hillsides, floodplains, or dry arid areas that are susceptible 

to geophysical climate change impacts, which make them even more vulnerable (O'brien 

& Leichenko 2000).  
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Ecosystems 

Climate change is influencing all aspects of ecosystems. This includes everything from 

birth, death, and growth rates of populations, community structures, and the cycling of 

nutrients. Climate change is directly altering water availability which affects the 

distribution and abundance of plant and animal species (Smith & Smith 2009). Various 

changes to ecosystems have already been noted such as shifts in biodiversity richness 

toward the north and the salinization of lands next to estuaries due to sea level rise (Smith 

& Smith 2009; Currie 2001). While it is difficult to plan for the uncertainties of climate 

change and its impacts on humans, it is as hard if not harder to consider the uncertainties 

related to its impacts on the natural environment (Smith & Smith 2009). This is of 

paramount importance, as humans are completely reliant on the resources the natural 

environment provides. 

2.2. Community Adaptation to Climate Change: 

Climate is a key factor in almost all components associated with community planning and 

operations, and affects most land use decisions. Canada will continue to experience 

warming trends and changes in precipitation over the next hundred years regardless of 

even the most severe mitigative actions (IPCC 2007b). Some of the sectors already 

affected by climate change in British Columbia (BC) communities include water 

resources, forestry, agriculture, transportation, tourism and health (Walker & 

Sydneysmith 2008). Planning issues that are affected by climate change and that must be 

accounted for in community decisions, as outlined in King County (2007), Parks (2007), 

BC Government (2006a), the BC Ministry of Water Land and Air  Protection. (2004) and 

the Federation of BC Naturalists (2006) include: 

ü energy costs 

ü natural area preservation 

ü sea level rise 

ü severe weather events 

ü air quality 

ü inland flooding 

ü river flows 

ü storm water management 

ü erosion  

ü river ice and ice jams 

ü aquifers 

ü surface waters 

ü forest fires 

ü wildlife  

ü water shortages 

ü transportation costs 

ü permafrost degradation 

ü food supply 

ü agriculture 

ü hunting 

ü tourism  

ü human migration 

ü building infrastructure 

ü transportation infrastructure 

ü emergency response 

ü wastewater management 

ü forest species conservation 

ü human health 

ü energy transmission 

 

The IPCC (2007b) defines adaptation as óthe adjustment in natural or human systems in 

response to actual or expected climatic stimuli or their effects, which moderates harm or 

exploits beneficial opportunities.ô This means that adaptation is planning (either 

reactively or proactively) to account for the positive and negative effects of climate 

change. Mitigation is defined by the IPCC (2007c) as, óan anthropogenic intervention to 

reduce the anthropogenic forcing of the climate system; it includes strategies to reduce 

greenhouse gas sources and emissions and enhancing greenhouse gas sinks. This means 
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that mitigation consists of actions that reduce the amount of greenhouse gases into the 

atmosphere, or increase the earthôs abilities to absorb these gases. 

 

Climate change adaptation is by no means new, as climate is inherently variable and 

societies have been adapting to changes throughout all of modern history (Adger et al. 

2006).  While climate change adaptation has a long social history, communities will 

encounter climatic conditions and climate change rates that have yet to be experienced in 

modern human history (Füssel 2007). However, there have been huge advances in 

humansô abilities to respond. Modern society now has the knowledge to determine the 

causes of climate change and to predict the extent of changes. This gives communities the 

opportunity to plan for and implement more effective and proactive adaptation strategies 

(Hay and Mimura 2006). 

 

Historically, more attention has been focused on mitigation than adaptation in the climate 

change world. One major reason is the fact that mitigation reduces all of the long term 

impacts of climate change whereas there are some impacts that are difficult or impossible 

to adapt to (such as rising sea levels on small island nations). Mitigation reduces the root 

causes of climate change problems, but adaptation depends on the accuracy of models 

and impact projections. Also, measuring and reducing greenhouse gas emissions is much 

more straightforward than adapting to uncertain changes in the environment (Füssel 

2007).  

 

Over the last number of years the attention has shifted in the climate change world 

towards adaptation as well as mitigation. Adaptation is now accepted as an unavoidable 

reality that communities must seriously consider and plan for. This is because 

anthropogenic greenhouse emissions, already in the atmosphere, are currently affecting 

the climate and will continue to do so for the foreseeable future, even if there is a 

successful global mitigation effort (Hergel and Zwiers, 2007). Climate change will 

impose large impacts on communities and natural systems for generations (IPCC 2007b).  

 

Adaptation can be an effective response to climate change at a regional scale. Some 

supporting reasons for this, as summarized by Jacques (2006), include: 

 smaller, local organizations can move quickly to influence local adaptation to 

specific problems whereas large organizations, which are needed for large scale 

mitigation, move very slowly: 

 adaptation can be created for specific needs of an area. These needs may be 

obscured when looking at a larger picture; and 

 small scale adaptation may occur ófrom the bottom upô or with the input and 

participation of local stakeholders. 

 

Table 2-1 provides a summary of the definitions of climate change mitigation and 

adaptation, and some of their key similarities and differences: 
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Table 2-1 Definitions, differences and similarities between mitigation and adaptation. Adapted from 

Swart and Raes 2007. 

Definition 

Mitigation Adaptation 

Anthropogenic intervention to reduce the 
sources or enhance the sinks of 

greenhouse gases 

Adjustment in natural or human systems in 
response to actual or expected stimuli or their 

effects, which moderate harm or exploits 
beneficial opportunities 

D
if
fe

re
n

c
es

 

Issue Dominant focus Examples of exceptions Dominant focus Examples of exceptions 

Cause / 
effect 

Primarily addresses 
causes 

Smart growth with low 
energy needs and low 

vulnerability 

Primarily addresses 
consequences 

Drought resistant bio-
fuels can address both  

Spatial scale 
Main objective 
avoiding global 

changes 

Co-benefits for local air 
pollution, energy 

security, jobs 

Main objective 
avoiding local damage  

Forestry adaptation  may 
have global 

consequences 

Sectors 
Mainly energy, 

transport, building 
and industry 

Mitigation options in 
water and land 
management 

Mainly urban planning, 
water, agriculture and 

health 

Renewable energy 
sources can be 

vulnerable 

Time scale 
Long-term benefit 

from avoided 
climate change 

Co-benefits for local air 
pollution, energy 

security, jobs 

short-term benefit 
from reducing 

vulnerability to current 
climate 

Preparing for long term 
impacts 

Benefic-
iaries 

Mainly benefits 
others (altruistic) 

Co-benefits for local air 
pollution, energy 

security, jobs  

Mainly benefits those 
who implement it 

(egoistic) 

Smart growth, 
agriculture, water use 

Incentives 
Usually incentives 

needed 
No-regrets policy (e.g. 

energy efficiency) 
Often incentives not 

needed 

Anticipatory actions 
without immediate 
benefits may need 

incentives 

S
im

ila
ri
ti
e
s 

Goal Aiming at reduction of climate change risks 

Benefits Having ancillary benefits that may be as important as climate-related benefits 

Drivers Driven by availability/penetration of new technology & societal ability to change 

 

There are also many barriers that inhibit communitiesô abilities to implement small and 

regional scale adaptation measures. A common barrier is financial restraint due to smaller 

taxation opportunities at a local and regional level. Other barriers include reduced access 

to technological and managerial capacity, and trans-regional obstacles to cooperation 

(Jacques 2006). In Canada, very few communities have begun to consider climate change 

adaptation. This is also an inhibiting factor, as it is difficult to find nearby examples or 

models to work from. 

 

The distinction and separation between adaptation and mitigation can be difficult. Both 

strategies have the same desired outcome, which is reducing the consequences of climate 

change (Swart & Raes 2007). Mitigation can be considered to be the most effective and 

reliable method of long term climate change adaptation (Füssel 2007). However it has 

become clear that climate change is more than simply an environmental problem. It 
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cannot be addressed by only setting environmental targets and timetables, as was done 

with the ozone depletions problem in the early 1990s (Munasinghe and Swart 2004).  

 

Adaptation and mitigation measures do not have to be mutually exclusive. For example, 

Smart Growth Principles, such as mixed land use and limiting development on natural 

and sensitive areas, are perfectly consistent with climate change adaptation strategies 

(Ruth 2006). (For more information about Smart Growth please refer to Section 5.4 or 

Appendix E.) Recent interest in this topic has led to the addition of a new chapter in the 

IPCC Impacts, Adaptation and Vulnerability working group report entitled óInter-

Relationships Between Adaptation and Mitigationò, which outlines ways that they can be 

complementary (IPCC 2007b).  

 

It is imperative that climate change adaptation measures are consistent and 

complimentary with mitigation efforts. Adaptation should not occur and the expense of 

mitigation, nor should mitigation occur at the expense of adaptation (Cohen and Waddell 

2008). To reduce the risks of climate change societies must pursue a portfolio of both 

adaptation and mitigation actions. It is important to consider the inter-relationships 

between the two, and be aware of trade offs and synergies between adaptation and 

mitigation (IPCC 2007d). Due to constraints in the scope of this project, the coalescence 

of mitigation and adaptation measures will not be discussed in detail. 

Climate Change Modeling: 

Consulting with the people who are affected by decisions is a cornerstone of government 

decision-making. To properly consult with people on decisions related to climate change, 

stakeholders must have the proper information available to them to understand climate 

projections, and their associated risks and uncertainties (New Zealand Ministry of the 

Environment 2008). Ensuring that stakeholders have proper information is the 

responsibility of local and regional governments. This includes ensuring that information 

is communicated and understood at a local level (New Zealand Ministry of the 

Environment 2008). 

 

In order to effectively plan for climate change it is essential to produce detailed global 

climate change scenarios (Mitchell et al. 1999). These scenarios are undertaken in order 

to inform decision-making, when planners are faced with an uncertain future (IPCC 

2007a). Coupled ocean-atmosphere global climate models (GCMs) are widely accepted 

as the most reliable mechanism to model future climates (Mitchell et al. 1999; IPCC 

2001). They are representations of the climate based on its physical, chemical and 

biological properties, their interactions, and their feedback processes (Rodenhuis et al. 

2009). These models have improved over the last decade, and it is now possible to create 

high spatial-resolution scenarios based upon the projections from them. Furthermore, 

probabilistic characterization of future socio-economic and climate impacts is becoming 

available to more accurately model emissions scenarios (IPCC 2007a). 

 

Global Climate Models compute weather patterns from around the world several times 

per day projected over future time frames. These models are products from geo-spatial 

grids that overlay the globe and contain the data points for precipitation, temperature, and 
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other climate relative processes. Regional Climate Models (RCMs) are able to accurately 

represent factors like mountains, cloud radiation and land-atmosphere interactions 

(Kunkel and Liang 2005). Large advances have recently been made in GCM and RCM 

technologies, and higher-resolution scenarios have become available that allow impact 

studies to be performed at a community scale (IPCC 2007a).  

 

The need for good models to help to inform adaptation decisions is what has led to the 

partnership with PCIC on this project. A summary of the modeling results from the 

óClimate Change in Prince George: Past Trends and Future Projectionsô report is included 

as Section 3 of this report. The following information about PCIC is summarized from 

their website, which can be found at http://www.pacificclimate.org/ (PCIC 2009): 

 

The Pacific Climate Impacts Consortium is dedicated to stimulating collaboration to 

produce practical climate information for education, policy, and decision-making in the 

Pacific Northwest. The Consortium informs adaptation in both operational activities and 

long term planning in order to reduce vulnerability to climate variability, climate change, 

and extreme weather events. PCIC bridges the gap between:  

 scientific research and applications;  

 researchers and users;  

 geophysical sciences: meteorology, hydrology, geography;  

 physical sciences, economics, social relevance; and  

 climate centers in Pacific North America.  

The Pacific Climate Impacts Consortiumôs vision is  

ñéto stimulate collaboration among government, academic and 

industry to reduce vulnerability to extreme weather events, climate 

variability and the threat of global change. The consortium for 

climate impacts will bridge the gap between climate research and 

climate applications and will make practical information available to 

government, industry, and the publicò.  

Adaptive Capacity: 

Adaptive capacity can be described as the ability of a community to develop and 

implement a comprehensive strategy towards climate change (BC Government 2006a). 

This may also be referred to as resiliency. The greater the adaptive capacity of a 

community, the larger the set of adaptation options that is available to it for 

implementation (Yohe and Tol 2002). A municipalityôs adaptive capacity is a function of 

many variables, as outlined in Crabbe and Robin (2006), including: 

 the range of technological options available; 

 the resources available; 

 the structure of critical institutions; 

 the human resources and leadership available; 

 the access to risk spreading mechanisms; 

 the ability of decision makers to manage and evaluate information; 

http://www.pacificclimate.org/
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 the credibility of the decision makers; and 

 the publicôs perception of the risks that the community is facing. 

  

BC has considerable adaptive capacity compared to most of the world (due to its 

strengths regarding most of the factors listed above) (Walker and Sydneysmith 2008). 

Prince George is taking a leadership role in climate change planning, and has extensive 

technological, human and monetary resources available. Within the City are many 

individuals and groups that have considerably expertise on adaptation, and who are 

committed to implementing adaptation actions. The citizens of this region have also been 

exposed to the effects of climate change with the recent flooding problems and pine 

beetle epidemic. Although these events cannot be attributed directly to anthropogenic 

climate change, studies have shown that there are clear linkages between changes in the 

climate and flooding and pest outbreak events (Milly et al. 2002; IPCC 2007a). The 

negative consequences of these recent events are the likely causes for the high degree of 

concern about climate change among Prince George residents (see Section 5.1). 

 

It is important to note that groups at an economic and social disadvantage are particularly 

vulnerable to climate change impacts (IPCC 2007a). This is relevant for many First 

Nations communities within and near to the City, and also to the Cityôs homeless and 

underserviced residents. This is also relevant to many other communities and groups in 

Northern BC. Therefore it is important that Prince George play a leadership role in 

addressing this issue. This adaptation work can serve as a model that other communities 

can work from as they create their own adaptation strategies. 

Community Adaptation Framework 

There is a growing body of research aimed at helping communities to develop strategies 

to adapt to climate change. Some of this is closely related to strategic planning, which 

typically implements the concepts of Strengths, Weaknesses, Opportunities and Threats 

(SWOT) to identify and prioritize strategic actions. Threats and opportunities are external 

to the community or organization, and strengths and weaknesses are internal or within the 

organization. The SWOT model is typically easy to use, and it is applied often to 

planning scenarios. There are many different versions of strategic planning. To apply it to 

adaptation in communities one must focus on the ability of the municipality to deal with 

or respond to the issues (Bryson 1995).  

The Adaptation and Impacts Research Division of Environment Canada, in collaboration 

with the University of British Columbia, have produced a guidebook entitled ñCanadian 

Communitiesô Guidebook for Adaptation to Climate Changeò (Bizikova et al. 2008). This 

guidebook is designed to assist municipalities as they incorporate climate change 

adaptation and mitigation into their short and long term plans and operations. It has been 

referenced extensively when developing the framework for this project. The objectives of 

the guidebook, outlined by Bizikova et al. (2008), are as follows:  

 assist local decision makers in applying current scientific knowledge on climate 

change impacts to facilitate actions at the local scale; 

 help communities to promote their sustainable development priorities in a way 

that accounts for climate change adaptation and mitigation needs; 
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 identify capacity needed to be able to carry out successful adaptation and 

mitigation actions; and 

 create a network of local cases aiming for integrated responses to climate change 

to foster information and experience exchange that will be beneficial for 

practitioners, policy-makers and researchers. 

 

Other important documents that exist on the subject of community adaptation 

frameworks that were carefully considered in this exercise include Parks (2005), the 

Australian Government (2007), King County (2007), the City of Chicago (2007) and the 

New Zealand Ministry of the Environment (2008). They were all reviewed while 

conducting this research. Some of these documents are discussed briefly in this 

document, and they are examined in more detail in Ian Pickettsô academic research. 
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3. Climate Change in North-Central BC  
 

The information in this section is an overview of key concepts from the report ñClimate 

Change in Prince George: summary of past trends and future projectionsò (Picketts et al 

2009). The full report can be accessed at the PCIC website (http://pacificclimate.org/) or 

by contacting the City.  

 

Disclaimer regarding this section: information has been obtained from a variety of sources and 

while efforts have been undertaken to assure its accuracy, it is provided without warranty as a 

service by the Pacific Climate Impacts Consortium. Any decision taken based on the information 

contained here is the sole responsibility of the person taking the decision. 

3.1. Overview 

The northern regions of Canada (including northern-central BC) are highly susceptible to 

climate change. Because of the expected changes to the climate and the potential for 

disruptions to systems that humans rely on, it is important that northern municipalities are 

provided with information that they can use to develop and implement effective climate 

change adaptation and mitigation measures. This section provides an overview of 

historical changes in the hydro-climatology of the Prince George region and projected 

changes in climate and related features for the future.  

3.2. Baseline Climatology 

Climatology is the study of climate over a set period. Often, temperature and 

precipitation are investigated and planning is carried out on the basis of means and 

extremes of a given climatological period, such as 30 years. In climate science, future 

projections of climate change are frequently given as a difference from these average 

recent conditions. The report provides baseline climatology for the Prince George area 

over the 1961-1990 period. Annual mean temperature and precipitation climatology 

maps, created with data from the Precipitation-elevation Regressions on Independent 

Slopes Model (PRISM), are shown in Figure 3-1.  

http://pacificclimate.org/
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Figure 3-1 Baseline climatology maps for the Prince George region for annual mean temperature and 

annual precipitation 1961-1990. Source: PRISM: Daly et al. 2004. 

3.3. Climate Variability  

Climate has a natural cycle of variability that brings different temperatures and 

precipitation amounts from those found on average. Climate variability refers to 

variations in the climate beyond individual weather events over time scales such as years 

or decades. It is caused by several different mechanisms that redistribute heat and 

influence the movement of the atmospheric and hydrological systems of the Earth.  

 

The Prince George region is strongly influenced by changes to the sea surface 

temperature of the Pacific Ocean and related effects on atmospheric flow patterns. Two 

climate oscillations that affect Prince George are the El Niño/Southern Oscillation 

(ENSO) and the Pacific Decadal Oscillation (PDO). ENSO influences climate variability 

on the scale of seasons to years, while the PDO occurs over 20 to 30 years.  

3.4. Historical Trends 

Historical climate data gives an indication of how variables, such as temperature and 

precipitation, are being affected locally. Although current trends may not be extrapolated 

into the future, this analysis illustrates the changes that have taken place in the region and 

provides context for comparison of trends in this area relative to others. It is also 

important to note that the trends are influenced by modes of climate variability, such as 

ENSO and PDO.  

 

Figure 3-2 shows that the long-term (1918-2006) mean annual temperature trend for 

Prince George warmed by 1.3°C per century. Night-time low temperature (minimum) 

increased at a faster rate of 2.2°C per century, and day-time high temperature (maximum) 

increased by only 0.4°C per century.  
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Figure 3-2 Temperature trends from the Prince George airport station from 1918-2006. Source: A. 

Werner 2009. 

3.5. Streamflow 

Streamflow regimes can be classified into one of four categories: rainfall dominated 

(pluvial); a mixture of rainfall and snow-melt dominated (hybrid); snow-melt dominated 

(nival); and snow-melt and glacier-melt dominated (nival/glacial). Each category has 

defining characteristics that can be used to better understand streamflow response under a 

changing climate. Many stations were analyzed for streamflow in the Prince George 

region. These include stations that have been affected by human influences such as land-

use changes or water extraction, and those that have not been affected by human 

influences. The streamflows were also analyzed for their responses to ENSO and PDO.  
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3.6. Future Projections of Climate Change and Uncertainty  

Projections of future climate are provided from an ensemble of roughly 140 Global 

Climate Model (GCM) projections in the full report. These models are numerical 

representations of the climate system based on the physical, chemical and biological 

properties of its components, their interactions and their feedback processes. Higher 

resolution regional information is provided in maps from a Regional Climate Model 

(RCM). Because the RCM is at a higher resolution it represents elevation, physical and 

dynamical processes as well as land surface characteristics in more detail than the GCM. 

However, there are less runs of RCMs, and the projections shown are from only one 

model run with only one emission scenario.  

 

The RCM projections shown in Figure 3.3 are on the warmer and wetter end of 

projections because they are run through a GCM which predicts warmer and wetter future 

conditions than most others. The range of 2050s climate change projected by the 

ensemble of GCMs is 1.6°C to 2.5°C and +3% to +10% for the region as a whole for 

annual average temperature and precipitation, respectively.  

  

  
Figure 3-3 Prince George region 2050s (2041-2070) projected annual mean temperature and 

precipitation anomalies from the 1961-1990 baseline. Source: Ouranos Consortium (CRCM4 forced 

with CGCM3 following the A2 emissions scenario). 

3.7. Vulnerabilities and Opportunities  

Shifts in temperature and precipitation could change stressors on the municipal 

infrastructure in Prince George in ways that are likely to have significant cost 

implications. For example, increases in temperature could reduce the energy needed for 

heating. The cost of maintenance and renewal of roads and airport landing strips depends 

on temperature and precipitation. In particular, increased freezing and thawing cycles 

have already been attributed to the increased rate of deterioration of road surfaces (Dyer 

2006).  
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These vulnerabilities and opportunities are discussed in more detail in the full PCIC 

report, and in the impact section (in Section 8) of this document. 

3.8. Summary 

Long term trends reveal that Prince George has warmed by 1.3°C over the past century. 

Minimum temperatures have increased at a faster rate of 2.2°C while maximum 

temperatures only increased at 0.4°C over this time period. Precipitation trends over the 

last century depend largely on the period of analysis. Historic variability in precipitation 

was greater than that of temperature over the last century. Prince George is situated in a 

location of large precipitation gradients, significant historical temperature trends and is 

strongly influenced by patterns of climate variability, such as the El Niño Southern 

Oscillation (ENSO) and the Pacific Decadal Oscillation (PDO). ENSO affects the climate 

on a scale of one to several years and PDO on a scale of 20 to 30 years. During the ENSO 

warm phase (El Niño) winters in Prince George area are 1.5°C to 2.0°C warmer and there 

is 5% to 15% less precipitation than usual; during its cool phase (La Niña) winters are 

cooler and wetter than average. The PDO adds an additional influence of approximately 

1.0°C over decadal time scales. 

 

Annual temperatures in the region are projected to increase by an average of 1.6°C to 

2.5°C by the middle of the 21
st
 century. Precipitation is projected to increase by 3% to 

10%, primarily in winter with possible decreases in summer. This means that Prince 

George will continue to become óless coldô and that a greater percentage of precipitation 

will fall as rain rather than snow. Changes of this magnitude will likely have a serious 

impact as they are above the historical range in variability for this region and will create 

conditions that have not occurred before. These projected changes in precipitation and 

temperature imply complex changes to streamflow timing and amount that will depend 

on watershed location and type. 

 

The full report on which this section is based (Picketts et al. 2009) includes additional 

information such as: 

 historical baseline monthly and seasonal mean, minimum and maximum 

temperatures;  

 historical influence of ENSO and PDO in the region; 

 historical trend analysis on other time periods in addition to the long-term trends; 

 analysis of streamflow trends and variability; 

 future projections of monthly and seasonal mean, minimum and maximum 

temperatures; and 

 future projections of growing degree days and tree species suitability. 
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4. Prince George, British Columbia 
 

Prince George is a city in north-central BC with a population of approximately 77 000 

(City of Prince George 2008a). The main industries in Prince George, in the order of the 

number of people employed, are health care and social assistance, retail trade, and 

manufacturing (BC Government 2009). The average income is approximately four 

percent above the provincial average, and most individuals and families in Prince George 

own their own homes rather than rent (B.C. Government 2007). Over the past 25 years, 

Prince Georgeôs population has become increasingly stable largely due to the investment 

in the forest industry. In addition, the urban infrastructure and services have improved 

within the city limits. Prince George continues to have a number of planning issues, 

particularly with its downtown and the location of heavy industry in the heart of the city 

(see Figure 4-1). Prior to the current Smart Growth on the Ground events (described in 

Section 5.4 and Appendix E) the City had undergone five downtown revitalization 

attempts (Llewellyn 1999).  

 

 
Figure 4-1 Prince George looking over the Fraser River with pulp mills in background.  Source: City 

of Prince George. 

 

The City of Prince George lies in the Fraser-Fort George Regional District and 

encompasses a total land area of 316 km
2
, or 33 000 hectares (BC Government 2009).  It 

is situated just east of the geographical centre of British Columbia: 786 km North of 

Vancouver and 739 km west of Edmonton, Alberta (BC Government 2007). The city is 

situated at 53°53   North Latitude, 122°40 West Longitude, and the elevation is 575m in 

the city centre. The population density is 229.1 persons per square kilometre. The average 

summer temperature (from 1971-2000) is Maximum 20.1 °C and Minimum 6.8°C, and 

the average winter temperature (from 1971-2000) is maximum -3.4°C and minimum  
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-11.8°C (City of Prince George 2008a). 

 

Prince George is located within the Sub-Boreal Spruce (SBS) Biogeoclimatic Zone, 

which has a continental climate with extremes in hot and cold weather (B.C. Ministry of 

Forests 2004). The area experiences snow cover from roughly November to April and 

thunderstorms are frequent through the summer months, contributing to fire hazard and 

predominance of fire as the major disturbance factor in the zone.  Lodgepole pine (Pinus 

contorta) and trembling aspen (Populus tremuloides) are common pioneer species, with 

hybrid white spruce (Picea engelmannii x glauca) and subalpine fir (Abies lasiocarpa) as 

the more common late-successional species (Timberline Forest Inventory Consultants  

2006). Moose (Alces alces), marten (Martes americana), ermine (Mustela erminea), fisher 

(Martes pennanti), gray wolf (Canis lupus), snowshoe hare (Lepus americanus), and 

black bear (Ursus americanus) are the most common wildlife species in this zone. The 

forest canopy tends to be dominated by lodgepole pine, Douglas-fir (Pseudotsuga 

menziesii var. menziesii), and hybrid white spruce with trembling aspen and paper birch 

(Betula papyrifera) stands mixed in (BC Ministry of Forests, 2004). 

 

Prince George is an ideal case study community to partner with on climate change 

adaptation research for a number of reasons. A few of the criteria that make the City an 

excellent candidate as a case study community include: 

ü Commitment to climate change adaptation: The City has shown a strong 

commitment to climate change action, and is already a Provincial leader in some 

areas related to climate change adaptation (such as forest fire management). 

ü Upcoming OCP and ICSP (myPG) revisions: Prince George is reviewing and 

updating its OCP and is in the process of creating an (entitled ómyPGô) in 2009-

2010. The City intends to incorporate climate change adaptation directly into both 

of these documents. 

ü Site and Scale: Prince George is a medium sized city that is situated near to the 

geographical centre of BC. The City is located in the Northern region of BC, far 

away from the Okanagan and greater Vancouver regions; which have been the 

focus of most climate change adaptation work in BC to date. 

ü Vulnerability to climate change: Prince George already is encountering major 

natural phenomena that can at least partially be attributed to climate change (such 

as the mountain pine beetle infestation and increased flooding). The City will be 

affected by many different impacts, and senior staff is aware of the need to start 

thinking about these impacts and incorporating adaptation strategies into its plans. 

ü Collaboration with UNBC : Prince George and UNBC have a long history of 

collaboration, particularly with respect to planning activities.  

4.1. Official Community Plan 

The information in this section is summarized from the Prince George OCP (City of 

Prince George 2001). This document is available online at 

http://www.city.pg.bc.ca/city_services/ocp/ocp.pdf. 

 

The Prince George OCP is Bylaw No. 7281, and was adopted on September 17, 2001. 

According to the OCP, the purpose of the plan is to óestablish a framework for directing 

http://www.city.pg.bc.ca/city_services/ocp/ocp.pdf
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future growth and land use in the City of Prince Georgeô. To guide the OCP, the Mayor 

and Council defined the priorities for development by establishing the mission statement: 

ñto fulfill our destiny as B.C.ôs óNorthern Capitalô through: a) the development and 

enhancement of opportunities for employment, investment and reward; and b) the 

provision of an excellent quality of lifeò (City of Prince George 2001; p. 3).  

  

To guide and support the mission statement, a series of strategies were developed to 

define the priorities for community development over the next few years. The strategies 

are: 

 marketing the City of Prince George;  

 encouraging growth and development within the City;  

 improving infrastructure;  

 planning effective transportation systems;  

 implementing efficient corporate processes;  

 rejuvenating the downtown;  

 improving safety and security in the City; and  

 growing civic pride.  

 

The vision statement for the OCP is as follows: 

 òBCõs ôNorthern Capitalõ, the City of Prince George will be a vibrant, active 
and diverse community that provides a strong focal point and identity for the 

north, with a thriving economy that offers full opportunities for housing, 
education, employment, recreation and the cultural life of residents.ó  

This statement was developed with the input of public stakeholders through surveys and 

open houses, and with the consultation of the public advisory committee (which was 

established as part of the OCP planning process). 

 

The mission statement, the strategies designed to fulfill the mission statement, and the 

vision statement of the OCP do not have any direct reference to climate change, 

sustainability, or the environment. They contain indirect references to these issues 

through the mention of transportation (possible public transportation and bike networks), 

downtown revitalization (promoting a centralized downtown and discouraging urban 

sprawl and big box stores) and improving infrastructure (possibly by making it more 

efficient and resilient).  

 

The 2001 Prince George OCP notes that some of the key issues repeatedly voiced by 

residents during public consultations included maintaining open space and connections 

with nature, and improving air quality. Section 1.3.3 states that quality of life for many 

residents is closely related to the quality of the physical environment and natural areas 

within the city. These statements, although not closely related to climate change, indicate 

that environmental issues were considered in the last OCP (and that this can be built upon 

in the next iteration). 

 

There is no reference to climate change adaptation within the existing OCP for Prince 

George. However, there are explicit growth management strategies, agricultural 
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restrictions, protection of natural features, environmental quality guidelines, floodplain 

restrictions, restrictions on development of steep slopes and cut-banks, water supply 

protection measures, riparian protection measures, a section devoted to parklands and 

greenbelts, urban forestry recommendations, and utili ties guidelines. These are all 

strategies that increase Prince Georgeôs resilience that can be built upon in the upcoming 

OCP review to incorporate climate change adaptation. 

4.2. Integrated Community Sustainability Planning (Smart Plan) 
Initiative 

The following section is adapted from the Ministry of Community Services (recently 

renamed the Ministry of Community and Rural Development) Backgrounder Sheet on the 

Integrated Community Sustainability Planning Initiative, dated April 16 2007 (BC 

Ministry of Community Services 2007). (The document is available online at: 

http://www.cd.gov.bc.ca/LGD/intergov_relations/library/ICSP_Backgrounder.pdf) 

 

Integrated Community Sustainability Planning is an initiative in BC that started from the 

Union of British Columbia Municipalities Gas Tax Agreement (GTA). This initiative 

began in 2005, and was designed to tie in with provincial interests to encourage the 

development of healthier and more sustainable communities, and also to address climate 

change. The Integrated Community Sustainability Plan (ICSP) initiative is designed to go 

beyond GTA support and to encourage partnerships to support community sustainability 

planning in the Province. In 2009 the ICSP initiative was renamed Smart Planning for 

Communities (Smart Plan).  

 

An ICSP (Smart Plan) is a document that builds upon existing planning tools to 

encourage communities to self-analyze and to become more sustainable. It is designed to 

embrace certain tenants of sustainability. Some of the key tenants of integrated 

community sustainability planning are: 

 long term thinking for sustainability and resilience; 

 consideration of the environmental, social, cultural and economic needs of a 

community; 

 integration of many different plans to encourage a coordinated approach with the 

input of various stakeholders (such as First Nations, neighbouring communities, 

NGOs, the private sector and different levels of government); 

 extensive public engagement in the planning process;  

 public education; and 

 a focus on implementation with monitoring and evaluation to rate progress and 

continually improve plans. 

 

The ICSP (Smart Plan) process is designed to involve three key phases: 

I. Pre-planning phase: this phase is designed to educate the community and 

assess its planning capacity so that the community can have an accurate 

assessment of where it is and where it needs to go. 

II.  Core planning phase: this phase includes the development of a 

sustainability vision and a framework for the community so that targets 

http://www.cd.gov.bc.ca/LGD/intergov_relations/library/ICSP_Backgrounder.pdf
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and actions can be set. This allows communities to identify unsustainable 

practices and actions to address them. 

III.  Implementation phase: this phase sees the plan into action and ensures that 

it remains a priority in the community. This may involve the adaptation of 

new decision making frameworks, the creation of checklists and indicators 

or a change in general governance. 

4.3. The Prince George ICSP (myPG) 

The information in this section is summarized from the Prince George ICSP (myPG) 

website (City of Prince George 2009a). This is available online at 

http://icsp.princegeorge.ca/Pages/index.aspx.  

 

In May 2007 the Prince George City Council supported the proposal to develop an ICSP 

(myPG). Phase I was completed and reported to council in October 2008. In February 

2009 Council supported a cooperative agreement between UNBC and the City to develop 

phase II of the plan. At this point City staff researched other ICSPs (Smart Plans) from 

different BC communities, and developed a request for proposal that was tailored to the 

community. The City decided that phase II of the ICSP (myPG) be completed in concert 

with the OCP Review. 

 

The consultant will become a partner with the City of Prince George and UNBC as they 

undertake this project. Phase II has been set to begin in the summer of 2009, and public 

engagement will begin in the fall. The consultants will interact extensively with Prince 

George residents as part of the process. The consultant also must incorporate a large 

amount of existing work and information into the next iteration of the OCP and the 

Prince George ICSP (myPG). Some of these initiatives include: Smart Growth on the 

Ground; Task Force for a Better Downtown; Communities that Care; Beyond 

Homelessness; Flood Risk Evaluation and Flood Control Solutions; Prince George 

Community Forest Advisory Committee; the Prince George Transit Business Plan; and 

this research. 

 

Figure 4-2 outlines the broad range of topics and existing plans that the ICSP (myPG) 

incorporates, and the different strategies, bylaws, reports and systems that fall within its 

scope. Further discussion about how climate change adaptation fits into the ICSP 

(SmyPG) process is included in Section 4.4. 

 

http://icsp.princegeorge.ca/Pages/index.aspx
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Figure 4-2 Schematic of the Prince George ICSP (myPG). Source: City of Prince George 2009a. 

 

The development of the ICSP (myPG) in coordination with the OCP review in will occur 

in 2009 and 2010. The deadline for the completion of phase two of the ICSP (myPG) is 

March 2010, and the deadline for the OCP review is August 2010. 

4.4. Climate Change adaptation in the OCP and ICSP (myPG) 

Official Community Plan 

An OCP that is developed with climate change adaptation will provide an umbrella for 

identifying actions to respond to change, and help to build a resilient community 

(Bizikova et al. 2008). As noted above, the purpose of the Prince George OCP is to 

establish a framework for directing future growth and land use in the City (City of Prince 

George 2001; p. 3). Incorporating climate change adaptation into the OCP will help to 

effectively fulfill both of these mandates. The requirement for OCPs to identify and 

consider landscape hazards, and the encouragement of smart growth principles, are 

examples of how climate change adaptation is beginning to be considered in OCPs 

(Bizikova et al. 2008).  
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The Develop With Care document, created by the BC Ministry of the Environment 

(2006) provides environmental guidelines for planning, implementing and reviewing 

developments. The community planning chapter includes a section on adaptation to 

climate change (Section 2.7.3) that advises communities to incorporate adaptation by 

assessing their vulnerability to future changes. Saanich BC has incorporated adaptation 

into its OCP at a cursory level. It has a climate change section (Section 4.1.1) that 

outlines the need for mitigation and adaptation. Also the first policy in the public 

infrastructure section (Section 4.2.10) prescribes that climate change impacts be 

considered in long term infrastructure projects (District of Saanich 2008). The City of 

Richmond and the District of Elkford are both in the process of finalizing OCP revisions 

which will extensively incorporate climate change adaptation (M. Daykin pers. comm. 

2009; K. Gosal pers. comm.. 2009) The presence of adaptation in these documents 

indicates that it is beginning to be considered in OCPs in BC. 

Integrated Community Sustainability Plan (myPG) 

As illustrated in Figure 4-2, climate change adaptation fits into the environmental 

stewardship bubble of the ICSP (myPG) along with climate change mitigation. The 

climate change adaptation plan will also have close links with other sectors identified in 

the diagram, such as civic utilities and infrastructure, transportation, and land use 

planning. Furthermore, a comprehensive climate change adaptation strategy should affect 

many aspects of social development, such as health and public safety. These will all have 

an effect on corporate support, financial systems, and economic development.  

 

An ICSP (Smart Plan) is a big picture document that guides the development of all 

municipal planning, decision making and policies into one decision making framework 

that is geared toward sustainability (Baxter and Purcell 2007). This is ideally suited to 

climate change adaptation, as effectively planning for and responding to impacts often 

requires coordination and teamwork between many sectors (see Section 8 of this report). 

Whistler BCôs ICSP (Smart Plan) was entitled óWhistler 2020: Moving Toward a 

Sustainable Futureô, and it includes some references to climate change adaptation. The 

document includes several statements relating that Whistler needs to adapt to global 

impacts and take advantage of related opportunities; most of which are related to tourism 

and climate change (Resort Municipality of Whistler 2007).  
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5. Climate Change Adaptation in Prince George 
 

Several workshops and other events have occurred in north-central BC that have raised 

awareness about climate change, and climate change adaptation, in the region. These 

have led to the creation of this adaptation strategy. The major adaptation related events 

that have occurred in Prince George, in chronological order, are as follows: 

 

A. ñAdapting to Climate Change in Northern British Columbiaò Workshop: 

In February 2003, approximately 40 key stakeholders from across BC met in Prince 

George for an ñAdapting to Climate Change in Northern British Columbiaò 

workshop. The purpose of the workshop was to discuss impacts that BC will 

experience as a result of climate change and possible strategies to address them. This 

workshop was put on by the Canadian Climate Impacts and Adaptation Research 

Network.  The workshop brought together local and provincial government 

representatives from across BC, as well as academics and industry representatives. 

Prince George City staff and UNBC researchers attended the workshop. 

 

B. ñCommunities and Climate Change: Planning for Impacts and Adaptationsò 

Workshop: 

A workshop occurred in Prince George on May 17, 2006 entitled, ñCommunities and 

Climate Change: Planning for Impacts and Adaptationsò. The workshop was hosted 

by the McGregor Model Forest Association, and was designed to enhance 

communication and coordination between climate change researchers, planners, 

community leaders, and the general public. Dave Dyer, the Chief Engineer of 

infrastructure for the City of Prince George, presented on communities and climate 

change impacts at the workshop. 

 

One of the key outcomes of this workshop was the conceptualization of a Northern 

Climate Change Network that would promote information sharing about climate 

change adaptation in the North. The Network (initiated by the former McGregor 

Model Forest Association, which is now the Resources North Association) provides a 

website and a listserv, and has facilitated workshops and speaker events. It is looking 

to expand its services to help communities be better prepared for the potential impacts 

of climate change. For more information please visit 

http://www.resourcesnorth.org/rna/380/nccn.  

 

C. ñAdaptation Partnership Between the City of Prince George and the 
University of Northern British Columbia : 

In the fall of 2007, Grant Bain (Manager of Long Range Planning), Dave Dyer (Chief 

Engineer of Infrastructure) and Ian Picketts (graduate student at UNBC) along with 

his graduate committee agreed to team up to continue to work on climate change 

adaptation in Prince George. In early 2008, Dan Milburn replaced Grant Bain as the 

manager of long term planning. This partnership has led to several reports and 

http://www.resourcesnorth.org/rna/380/nccn
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workshops ï which are described in the following sections. This partnership has also 

led to this adaptation document. 

 

D. ñClimate Change Projection Information with the Pacific Climate Impacts 
Consortium: 

In early 2008, Ian Picketts advised the City of the climate change information 

available through PCIC. This organization is based out of the University of Victoria, 

and is a global leader in the production of past and future climate information. This 

partnership has led to the creation of the report: ñClimate Change Impacts in Prince 

George: A Summary of Past Trends and Future Projections of climate in North-

Central British Columbiaò. This document was published in September 2009. A 

summary of the information included in the report is included in Section 3. (The 

report can be accessed at PCICôs website: http://pacificclimate.org/, and hard copies 

are available at City hall). The partnership has also led to PCIC participating in and 

presenting at the Planning for Climate Change and Adapting to Climate Change in 

Prince George workshops.  

 

E. Prince George Quality of Life Survey: 

The City of Prince George has been conducting an annual public opinion survey since 

1994. Each year the survey asks residents of Prince George many questions related to 

the City and their perceptions of their general quality of life with a specific focus. The 

2008 survey was focused on sustainability, and included 12 questions about climate 

change and its impacts. The results from these questions have informed this 

adaptation document. More information about the survey is included in Section 5.1. 

 

F.  Planning Institute of BC Workshop: 
In June 2008 a workshop was held in Prince George entitled ñPlanning for Climate 

Changeò. This workshop was put on by UNBC, with assistance from the City of 

Prince George, the Fraser Basin Council, PCIC, Environment Canada and others. The 

workshop occurred as part of Planning Institute of British Columbiaôs (PIBC) annual 

conference. The purpose of the workshop was to collaborate with Planners from 

across BC and Yukon to educate professionals on the subject of climate change 

adaptation, and also to discuss adaptation strategies for the case study community of 

Prince George. For more information on the workshop please refer to Section 5.2. 

 

G. Prince George City Adaptation Workshop: 

In November 2008 a stakeholder workshop was held in Prince George entitled 

ñAdapting to Climate Change in Prince Georgeò. This workshop was put on by 

UNBC, with assistance from the City of Prince George, the Fraser Basin Council and 

PCIC. The workshop was designed to increase knowledge and awareness of climate 

change adaptation within the city, and to identify a prioritized approach for 

developing a climate change adaptation strategy for Prince George. For more 

information on the workshop please refer to Section 5.3. 

 

 

 

http://pacificclimate.org/
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H. ñSmart Growth on the Groundò Downtown Revitalization Plan: 

The City of Prince George has partnered with SGOG to create a sustainable 

downtown plan. For this process SGOG organized and facilitated information events 

in November 2008 and priority setting workshops in March 2009. Climate change 

adaptation was presented at the information and priority setting events, and has been 

incorporated into the design.  The final charette design process took place in May 

2009, and a concept document entitled ñSmart Growth on the Ground: Downtown 

Prince George Concept Planò was approved by council on September 14, 2009. 

Public feedback regarding climate change adaptation was also solicited at the 

information events. For more information about this process please refer to Section 

5.4. 

5.1. Prince George Quality of Life Survey 

The City of Prince George has conducted an annual public opinion survey since 1994. 

Since 1998 they have been doing this in partnership with UNBCôs Institute for Social 

Research and Evaluation, headed by Dr. Alex Michalos. This is referred to as the Quality 

of Life (QOL) survey. Each year a sample of Prince George residents are asked many 

questions related to the City and their perceptions of their general quality of life. Every 

year the survey also has a specific focus. For example, in 2007 it was on items relevant to 

updating the Cityôs OCP.  

 

In 2008, the QOL survey focused on social, economic and environmental sustainability. 

As part of the environmental portion of the survey, a full section that included 12 

questions was dedicated to climate change and its impacts. Approximately 660 people 

answered each of the questions in the climate change section. Please see Section 6.3 for 

an explanation of the research framework, and appendix A for the full results of this 

portion of the survey. 

Results 

The section started with some general questions related to what climate change means to 

people, their level of concern, and their understanding of the issue. Participants were 

asked: 

 

How concerned are you personally about the issue of climate change? 

 

The results were as follows: 

1. Extremely concerned   15.3% 

2. Definitely concerned   38.7% 

3. Somewhat concerned   36.0% 

4. Not at all concerned   10.0% 

 

When asked how well people felt that they understand the issue of climate change, 66.3% 

of respondents indicated that they have a good or excellent understanding of the issue, 

31.0% indicated that they have a fair understanding and only 2.7% said that they had a 

poor understanding.  



Adapting to Climate Change in Prince George   Picketts et al. 

36 

 

There were also questions about what concerns residents about climate change. These 

questions tie in very closely with this exercise, as the aspects of climate change that most 

concern citizens should correlate with high priorities for adaptation. 

The overarching question was asked: 

What concerns you about climate change?  

Participants were instructed to indicate as many of the impacts that they thought were of 

concern. The results for this question are illustrated in Figure 5-1. If participants selected 

óotherô impacts they were asked to specify. The main óotherô concerns indicated were 

threats to wildlife (indicated by 1.5% of total respondents), food shortages (indicated by 

1.5% of respondents) and nothing (indicated by 1.0% of respondents).  

 

QOL Survey Results: What Concerns Residents About 

Climate Change
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Figure 5-1 Quality of life survey response to question: What concerns you most about climate 

change? 

 

Another question asked respondents:  

Do you feel that you and your family are likely to be affected by climate 

change? 
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81.8 % of respondents answered yes to this question. Those who answered yes were 

asked the following: 

 If yes, in what ways?  
Participants were instructed to indicate as many of the impacts that they thought were of 

concern. The results for this question are illustrated in Figure 5-2. If participants selected 

óotherô impacts they were asked to specify. The main óotherô concerns indicated were 

economic impacts (indicated by 2.2% of respondents), environmental impacts (indicated 

by 1.8% of total respondents) and impacts on wildlife (indicated by 1.3% of respondents).   

 

QOL Survey Results: How Climate Change Will Affect 

Residents and Their Families
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Figure 5-2 Quality of life survey response to question: How will climate change affect you and your 

family? 

 

Another relevant question that was asked of the respondents was: 

Do you believe that Prince George as a whole is likely to be affected by 

climate change? 

88.3% of respondents answered yes to this question. Those who answered yes were asked 

the following: 
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If yes, in what ways? 

Participants were instructed to indicate as many of the impacts that they thought were of 

concern. The results for this question are illustrated in Figure 5-3. If participants selected 

óotherô impacts they were asked to specify. The main óotherô concerns indicated were 

Environmental impacts/degradation (2.2% of respondents) and Cost to me (1.8% of 

respondents).  

. 

QOL Survey Results: How Climate Change Will Affect 

Prince George

0

10

20

30

40

50

60

70

80

F
o
re

s
tr

y
/f

o
re

s
t

h
e
a
lt
h

D
ro

u
g
h
t/

w
a
te

r

s
h
o
rt

a
g
e
s

E
x
tr

e
m

e

w
e
a
th

e
r

R
is

in
g
 w

a
te

r

le
v
e
ls

/f
lo

o
d
in

g

H
e
a
lt
h

p
ro

b
le

m
s

O
th

e
r 

Impact

%
 o

f 
R

e
s
p

o
n

d
e
n

ts

 

Figure 5-3 Quality of life survey response to question: How will climate change affect Prince George 

as a whole? 

5.2. Planning Institute of BC Workshop  

In June 2008 the Planning Institute of BC (PIBC) held its annual conference in Prince 

George. The conference was entitled óPlanning for Changeô, and was focused on the role 

that planners have in addressing and responding to climate change. The University of 

Northern BC participated in the conference by working with the City of Prince George 

and other groups to organize a workshop focusing on adapting to climate change. The 

conference participants could elect to attend the full day workshop on the Thursday of the 

conference. Over 50 participants attended including planners from across BC and Yukon, 



Adapting to Climate Change in Prince George   Picketts et al. 

39 

 

experts, and representatives from the City of Prince George. The workshop was entitled 

óAdapting to Climate Changeô, and had two major objectives: 

 to educate planners about climate change adaptation; and 

 to generate innovative ideas for climate change adaptation strategies using Prince 

George as a case study. 

 

Additional information about the PIBC Workshop is included in Appendix B. 

  

Workshop schedule: 

The workshop consisted of four sessions, which are described in Table 5-1 and visualized 

in Figure 5-4. 
  

Table 5-1 PIBC workshop agenda. 

Time Topic 
 

Facilitators 

 

9:00am 

- 

10:00 am 

Workshop Opening Session: 
 Welcome, overview of workshop, background on climate 

change adaptation and definition of terms. Overview of past 

changes and future projections of temperature and 

precipitation in the PG region. 

 

Ian Picketts 

(UNBC) and 

Arelia Werner 

(PCIC) 

 

10:00am  

- 

12:00pm 

Focus Group Sessions: 
 Flooding & stormwater; Water quality and quantity; 

Infrastructure; Communication; and Implementation focus 

group sessions. 

 

City of PG 

reps and topic 

experts 

LUNCH  

1:15pm 

ï  

2:30pm 

Integrated Sessions: 
Flooding & stormwater; Water quality and quantity; and 

Infrastructure integrated sessions 

City of PG 

reps and topic 

experts 

 

2:45pm 

- 

4:00pm 

Workshop Plenary Session: 
 Welcome to entire conference, review of key terms, climate 

information and workshop structure. Presentations from 

workshop focus groups and conclusions.  

 

Ian Picketts 

(UNBC), 

group reps & 

Stewart Cohen 

(Environment 

Canada) 
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Figure 5-4 Flowchart describing the four workshop sessions (opening session; focus groups; 

integrated sessions; and workshop plenary session). 

 

Workshop sessions: 

1) Opening Session: 

The workshop began with an opening session which provided an overview of the dayôs 

activities and key background information. Ian Picketts presented a background on 

climate change, definitions of key terms and facts about the case study community of 

Prince George. The clear definitions of, and differentiation between, climate change 

adaptation and mitigation were emphasized, and the focus on adaptation for the 

workshop was reinforced. As part of the opening presentation Arelia Werner from PCIC 

presented a detailed overview of past climate information and future projections for the 

region (see Section 3). 

 

2) Focus Groups Sessions: 

During the second phase of the workshop, the participants broke off into five separate 

focus groups. A Forests group was planned, but cancelled prior to the workshop due to 

lack of participant interest. A brief description of the focus groups is as follows: 

 

Flooding and stormwater : Flooding events are expected to become more frequent with 

climate change, and existing flood protection works may no longer be adequate to 

accommodate for more severe and frequent river flooding events. This group focused on 

coming up with creative ideas to deliver planning solutions to the impacts that increased 

flooding will have on communities, and also on managing stormwater better to account 

for changes brought upon by climate change. The group discussed what information is 

needed to inform these solutions (i.e. precipitation projections, spring snowmelt 

projections, river flow rates).  
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Water quality and quantity : Climate change will alter the hydrological cycle, and is 

expected to increase strains on water resources. Communities must manage their supplies 

carefully to ensure that they have a sustainable supply of clean water for the future. This 

group focused on coming up with strategies to deliver planning solutions for the impacts 

of climate change on both water quality and quantity. The group discussed what 

information is needed to inform these solutions (i.e. precipitation projections, temperature 

projections, streamflow projections).  

 

Building and stormwater infrastructure: Climate change affects the way that 

transportation and building infrastructure is planned, built and maintained. This group 

focused on coming up with creative ideas on how to plan building and transportation 

infrastructure in a way that appropriately considers and accounts for climate change. The 

group discussed what information is needed to inform these planning solutions (i,e, 

winter and summer precipitation projections, temperature projections, freezing degree 

days, freeze-thaw cycle projections).  

 

Implementation: This group focused on discussing the challenges of getting adaptation 

measures incorporated into the appropriate community plans (i.e. OCPs, ICSPs (Smart 

Plans), Corporate Plans, management structures, functional Plans, etc.). People in this 

group discussed strategies for, and potential challenges to, implementation. This group 

then split up to join different integrated sessions during the next part of the workshop. 

 

Communication: This group focused on raising awareness about climate change at all 

levels including government, industry and the public. The objective was to foster support 

for adaptation plans; and to gain this support stakeholders must understand this incredibly 

complex and uncertain issue. Adaptation needs to become a much higher priority for 

officials of all levels of government, local staff, elected officials and the public. People in 

this group spent the focus group session discussing communication strategies. The group 

then split up to join different integrated sessions during the next part of the workshop. 

 

3) Integrated Sessions: 

In the afternoon the focus groups reassembled in integrated sessions to focus on climate 

change solutions. The five focus groups merged into three integrated sessions by 

dissolving the implementation and communication groups, and having some participants 

from these groups join each of the others. The facilitators of the communication and 

implementation groups also joined the implementation sessions, Participants and 

facilitators in the technical focus groups remained in the same sessions so that the 

discussions could continue to evolve. The three integrated sessions were as follows: 

 

1. Flooding and stormwater integrated session 

2. Water quality and quantity integrated session 

3. Infrastructure integrated session  

 

These groups continued to build on the morning focus group discussions, but reoriented 

their discussions to talk about the issues at a broader scale. Groups were encouraged to 
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explore how strategies can be applied in communities and how they can be effectively 

communicated to the public and implemented. 

 

4) Final plenary session 

The entire PIBC conference attended the final plenary session. Ian Picketts provided an 

overview of the workshop for the plenary and background information about climate 

change adaptation, and Prince George. Arelia Werner spoke briefly to overview past 

climate information and future projections for the region. A representative from each of 

the integrated sessions and the implementation and communication focus groups briefly 

presented their findings from the day to the entire conference. These presentations 

provided the plenary with an overview of the key climate change adaptation concepts and 

strategies that were discussed throughout the day.  

 

Doctor Stewart Cohen concluded the workshop by talking about the importance of 

climate change in planning. Stewart spoke elegantly about how planning can no longer 

rely on the past as a proxy for the future, and how the profession will have to plan for 

uncertainty. He stressed that communities will have to become more resilient, and that 

planners must take the lead in advocating for this resiliency. He concluded his talk by 

articulating that the planning community already has within it the capacity and creativity 

to deal with this new and unprecedented challenge.  

Results  

The workshop was an effective mechanism to raise awareness of climate change amongst 

the planning community. It presented an excellent opportunity for dialogue about this 

new facet of planning. Many participants indicated that they had a more solid 

understanding of adaptation as a response to climate change after the workshop. The final 

plenary provided a forum to share information about climate change adaptation with over 

200 planners attending the PIBC conference. 

A summary of the key results from the integrated sessions as reported by Picketts (2008) 

in the Planning West Magazine article entitled, óAdapting to Climate Change Workshopô 

is as follows: 

Flooding and Stormwater: this group concluded that a detailed flood risk assessment 

needs to be conducted as soon as Prince George is not in an emergency situation. In the 

short term, the floodplain bylaw must be amended to reflect recent happenings. All levels 

of government need to communicate more clearly to address flooding issues. All natural 

stormwater retention areas (such as wetlands and ravines) should be utilized to the 

greatest extent possible. Increased streamflow and precipitation data (particularly 

seasonal data) and projections are crucial to inform adaptation plans.  

Water Quality and Quantity : this group concluded that all (municipal, residential, 

agricultural and industrial) water use should be metered and charged at an increasing 

block rate (e.g. higher rates for excessive use). Surface water, stormwater, and greywater 

should be utilized wherever possible to reduce strains on freshwater sources. The City 

should encourage development near existing wells to protect aquifers and reduce costs. 
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To conserve water quality, development should occur in a manner that is sensitive to 

important groundwater recharge zones. Streamflow and precipitation projections are 

required to adequately plan for this. The public must be educated to overcome the 

misconception that there is an infinite supply of clean water in Prince George. 

Infrastructure:  this group concluded that reducing the overall footprint of the City 

Prince George will reduce the amount of infrastructure needed (particularly roads). Costs 

savings associated with this can be reallocated to building structures that can better 

withstand more extreme events and freeze-thaw cycles. This strategy also has important 

climate change mitigation co-benefits. Provincial building codes must account for long 

term climate change. To inform these decisions, a detailed analysis must be performed on 

future freeze-thaw scenarios, and building and paving materials in the north. The public 

must develop a greater awareness about the costs of city infrastructure, and the benefits 

of compact cities. 

These results will be used to help the final impact groups as they discuss climate change 

adaptation on their topics. They are incorporated into the impact section (Section 8) of 

this document. 

Discussion 

After talking to the facilitators it was also clear that some of the drawbacks of the 

workshop could be minimized by working with a smaller participant group - such as a 

community - on a more familiar case study topic. Decisions also require input from local 

decision makers who are familiar with the community and the surrounding natural 

environment. Therefore, the key outcome of this workshop was the envisioning of the 

City Adaptation Workshop with Prince George staff. This workshop built upon the 

research that had gone into the PIBC Workshop, and many of the same techniques, topics 

and formats were used. The results of and feedback from the PIBC Workshop were used 

to guide the City Adaptation Workshop. 

 

The City Adaptation Workshop was specifically designed to generate prioritized results 

for the City, from the staff and stakeholders from the region who deal with planning and 

operations. An overview of the City adaptation workshop follows in Section 5.3. 

5.3. Prince George City Adaptation Workshop 

In November 2008 a stakeholder workshop was held in Prince George entitled ñAdapting 

to Climate Change in Prince Georgeò. The purpose of this workshop was to engage 

Prince George city staff and key stakeholders in adapting to climate change. The 

workshop two principle objectives were;  

1. to increase the knowledge and awareness of climate change impacts and climate 

change adaptation priorities within the City of Prince George; and 

2. to identify a prioritized approach for developing a climate change adaptation 

strategy for the City.  

 

Representatives with expertise on virtually all of the facets of planning and operations 

within the City attended the workshop. (For a list of workshop participants please refer to 
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appendix C.) The workshop agenda is shown in Table 5-2, and the sessions are briefly 

described afterward. 

 

Additional information about the City Adaptation Workshop is included in Appendix C. 

 
Table 5-2  City Adaptatio n Workshop agenda. 

Time Topic 
 

Facilitators 

10:00am 

- 

10:15 am 

Introduction to Workshop:  
 Welcome, overview of workshop, definition of terms, 

summary of climate change work occurring in PG 

 

UNBC  

10:15am 

-

11:15:am 

Understanding Changes in PGôs Climate:  
Overview of the past changes, and future temperature and 

precipitation projections in the PG region. 

 

PCIC 
 

11:15am 

ï 

12:15pm 

Identifying the Impacts of Climate Change in PG: 
Linking the climate projections with actual impacts on city 

infrastructure, operations and planning. 
 

UNBC, 

Fraser Basin 

Council 

LUNCH & Discussion 
 

1:00pm 

ï  

2:30pm 

Visioning an Adaptation Strategy for PG: 
 Determining the priorities for an adaptation strategy, and 

the best approach for developing this strategy.  Identifying 

the future vision for the City of PG, and how we must plan to 

adapt to climate change so that we can attain this vision. 

Wrap up, final thoughts and Future directions. 

City of PG, 

UNBC, 

Fraser Basin 

Council 

 

1) Workshop introduction: 

Ian Picketts opened the workshop with a brief introductory presentation to welcome the 

participants and outline the workshopôs purpose. To set the context for the workshop 

some key terms were clearly identified and differentiated between, such as mitigation and 

adaptation. The objectives were explained, and it was expressed that the participants were 

the experts; as they are the people who are witnessing and planning for changes. 

Therefore they have the best local knowledge to identify and prioritize the different 

impacts that are, and will be, facing the city.  

 

2) Understanding the past and projected changes in Prince Georgeôs climate: 
The introduction was followed by a 40 minute presentation by Arelia Werner from PCIC 

on past trends and future projections of climate in the region. This presentation served as 

an opportunity to communicate the concepts of historic climate trends, climate 

variability, climate change, global and regional climate models, and future climate 

projections. It also helped attendees to begin to grasp what the major trends in the region 

are and what types of changes to Prince Georgeôs climate are expected. The information 

that was presented is summarized in Section 3 of this document. After the presentation 

there was a 20 minute question and answer period.  
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3) Identifying the impacts of climate change in Prince George: 
Over the next hour the plenary split into four groups for discussions on the impacts of 

Climate Change in Prince George. The four groups were selected so that each had 

representation from different areas of expertise such as current planning, long term 

planning, operations and utilities. Each focus group produced a list of priority impacts 

that the City is currently addressing or will have to eventually address, using the 

information that had just been presented to guide the discussion. Based on the feedback 

generated in this section a master list of impacts was created. 

 

4) Visioning an adaptation strategy for Prince George: 

This session began with a brief report back from the facilitators to finalize the master list 

of impacts. The visioning exercise was designed to determine the priorities for an 

adaptation strategy, and the best approach for developing this strategy. Participants 

prioritised the master list of impacts, decided which City sectors would be involved in 

addressing these issues, and selected which documents the adaptation plans should be 

incorporated into. There was also an opportunity for participants to offer their ideas on 

ways to address the impacts.  

 

These ambitious outcomes were achieved by providing each participant with a 

spreadsheet or ómatrixô to fill out. Participants were instructed to evaluate the risk of each 

impact, name the sectors in the City that would be most seriously affected by it, 

determine in what plans the issue should be addressed, and provide ideas for adapting to 

the impact. This matrix was modeled from an adaptation guide created by the City of 

Chicago (2008). 

Results 

Results from: Identifying the impacts of climate change in Prince George: 
The priorities that were identified in the master list of impacts are as follows: 

1. Increased forest fires 

2. Increased flooding 

3. Extreme weather events ï emergency response  

4. Increased freeze / thaw impacting transportation  

5. Threats to water quality & quantity 

6. Stresses on transportation infrastructure (other than freeze-thaw)  

7. Extreme weather events limiting transportation capabilities  

8. Stresses on storm-water infrastructure  

9. Stresses on utilities infrastructure  

10. Warmer temperatures leading to increased agricultural capacity  

11. Warmer temperatures leading to more residents and business opportunities  

12. Erosion & landslides  

 

Results from: Visioning an adaptation strategy for Prince George: 

The participants took the Master List of impacts and filled out the matrix based on them. 

They completed sections on the risk of impacts, priorities for city services to address 
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impacts and implementation tools. Participants had the option to offer ideas for solutions 

in the final section. A total of 26 people filled out the matrix. 

 

Participants were requested to rank each of the impacts in terms of its risk. This was 

accomplished by having the participants rank the likelihood and timing of the impact, and 

the consequence of not acting on the impact, on a scale of one to five (see appendix C for 

more details). The following three figures represent the average (or mean) workshop 

stakeholdersô perceptions of the risks of climate change impacts in Prince George: 

 

Risk: Consequences of Inaction
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Figure 5-5 Workshop results for mean risk (consequences of inaction) ratings for climate change 

impacts. 
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Risk: Likelihood and Timing of Impacts
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Figure 5-6 Workshop results for mean risk (likelihood and timing of impacts) ratings for climate 

change impacts. 
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Risk: Likelihood and Timing of Impacts
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Figure 5-7 Workshop results for risk (consequences of inaction times likelihood and timing of 

impacts) ratings for climate change impacts. 

 

Sectors most seriously affected by impacts: 

Table 5-3 shows the top 3 City sectors that stakeholders identified should be involved in 

addressing each impact. (Note that many sectors tied. In the event of a tie both sectors are 

included in one cell of the table, and separated with an ó&ô.) 
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Table 5-3 Top sectors identified for addressing impacts in City Adaptation Workshop. 

IMPACTS  

PRIORIT IZED CITY SERVICES TO ADDRESS 

1st priority  2nd Priority  3rd Priority  

Increased forest fires 
Police, Fire and 

Rescue Services 

 Real Estate and 

Bylaw Services  

Municipal Emergency 

& Response  

Increased flooding 
Municipal Emergency 

and Response  

Police, Fire, and 

Rescue Services  
Long Range Planning  

Extreme weather 

events-emergency 

response 

Municipal Emergency 

and Response  

Police, Fire, and 

Rescue Services  
Risk and Benefits  

Threats to water 

quality and quantity 
Utilities  

Environmental 

Services  
Long Range Planning 

Increased freeze/thaw 

impacting 

transportation 

Transportation  Financial Services  
Fleet and Supply 

Services  

Erosion/landslides Long Range Planning 

Real Estate and Bylaw 

Services & 

Environmental 

Services 

- 

Stormwater 

infrastructure  
Utilities  Financial Services  

Transportation &  Risk 

and Benefits 

 Utilities i nfrastructure  Utilities  
Municipal Emergency 

and Response  

Police, Fire, and 

Rescue Services & 

Financial Services & 

Long Range Planning 

 Transportation 

infrastructure  
Transportation  Financial Services  

Corp. Serv: Fleet and 

Supply Services  

Extreme weather 

events-transportation  

& people 

Transportation  
Municipal Emergency 

and Response  

Police, Fire, and 

Rescue Services  

Warmer temperatures-

new residents and 

businesses 

Long Range Planning 
 Solid Waste Services 

& Social Policy  
- 

Warmer temperatures-

agriculture  
Long Range Planning 

Environmental 

Services  
Parks and Trails  
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Implementation tools to address impacts: 

Table 5-4 shows the top implementation tool that stakeholders identified should address 

each impact: 

 
Table 5-4 Top implementation tool in which City should address impacts identified in City 

Adaptation Workshop. 

IMPACTS  
TOP IMPLEMENTATION 

TOOL  

Increased forest fires ICSP (myPG) 

Increased flooding ICSP (myPG) 

Extreme weather events-

emergency response 
Annual Provisional Financial Plan 

Threats to water quality and 

quantity  
ICSP (myPG) 

Stresses of freeze thaw Asset Mngt. Performance Measures  

Erosion/landslides OCP  

Stresses on stormwater 

infrastructure  
Asset Mngt. Performance Measures  

Stresses on utility infrastructure  Asset Mngt. Performance Measures  

Stresses on transportation 

infrastructure 
Annual Provisional Financial Plan 

Extreme weather events-

transportation  & people 
ICSP (myPG) 

Warmer temperatures-new 

residents and businesses 
OCP  

Warmer temperatures-

agriculture  
OCP 
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Results from addressing impacts comments: 

Participants provided excellent feedback in the comment section on the back of the 

matrix. More comments were provided for the impacts at the beginning of the list, as 

many people ran out of time (although half of the participants were asked to comment on 

the impacts at the end of the list first). The comments are incorporated into the Section 8 

of this report, which focuses on the individual impacts, and should be examined further 

by groups addressing these impacts. Please refer to Appendix D for a complete list of the 

comments provided by the participants. 

5.4. Smart Growth on the Ground Feedback 

Smart Growth on the Ground (SGOG) is an integrated program administered by Smart 

Growth BC that has worked with various communities across the Province (Maple Ridge, 

Squamish, Greater Oliver and most recently Prince George). The program guides 

communities to develop more sustainable neighbourhood plans that incorporate the 

principles of Smart Growth (SGOG 2009). As part of an inclusive process, SGOG 

facilitated practical research in working towards a design charrette to create a concept 

plan for Prince Georgeôs downtown (SGOG 2009).  

 

Ian Picketts took advantage of the timing and the nature of the SGOG process to work 

with the team to incorporate climate change adaptation as a component of the project.  

During the first SGOG learning event (which took place in November 2008) Ian gave a 

presentation on climate change adaption that included an overview of climate trends and 

projections. Smart Growth was able to assist the climate change adaptation research 

effort by allowing for two detailed questions to be included in the evaluation for the two 

learning events. In consultation with UNBC researchers and experts at the City, the 

following questions were included in the final evaluation sheet: 

 

ü 9. What are the climate change impacts that you think will affect Prince George 

the most, and that the City should address in a climate change adaptation 

strategy? Please check up to 5, and feel free to add you own impacts. 

Ã  Forests (such as increased pest outbreaks)  Ã  Forest fire risks 

Ã  Severe weather events (storms, etc.)   Ã  Health issues 

Ã  Slope stability (landslides, erosion etc)    Ã  Affects to buildings 

Ã  Road conditions (freeze-thaw creating potholes, etc.)  Ã  Water shortages 

Ã  Storm-water capacity (overflow, etc)   Ã  Increased river flooding 

Ã  Agricultural changes (ie longer growing season)   Ã  Other: _______________ 

Ã  Water quality problems      Ã  Other:________________                     

Ã  Need for more emergency services   Ã  Other: _______________ 

 

ü  10. Please explain what worries you most about projected changes in the climate 

(ie warmer temperatures, more precipitation). What you think the city should do 

to adapt to future changes? 
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Response was quite good, and a total of 74 members of the public answered the 

adaptation questions. One potential source of error is that people who filled out the 

evaluation on the second night did not hear Ian Pickettsô presentation on climate 

projections and impacts. A cursory analysis of the results of the respondents on each 

night shows that there was not a significant change in the answers between the two nights 

(See appendix E). 

 

Additional information about the SGOG process and the feedback questions is included 

in appendix E. 

Results  

Results from Question 9: 

 

Figure 5-8 shows the results for the adaptation priorities (question nine) from all of the 

evaluation forms. Only 12 people wrote down óotherô impacts for question nine, and none 

were indicated by more than one respondent. Therefore none of these impacts are 

included in this analysis.  
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Figure 5-8  Smart Growth on the Ground participants' indications of adaptation priorities. 
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Results from Question 10: 
A total of 50 people wrote a response to the open-ended question 10. The question was, 

άPlease explain what worries you most about projected changes in the climate (i.e. 

warmer temperatures, more precipitation).  What you think the city should do to adapt to 

future changes?ò 
 

There was considerable variation in the responses to this question. People related ideas 

about a wide range of topics from government bureaucracy to local agriculture to 

recycling. The results were analyzed by categorizing the responses. Even after an effort 

to broadly categorize the answers there were still nearly as many categories as topics. A 

large number of the responses were focused on climate change mitigation rather than 

adaptation, and many responses were focused on broader downtown issues. The greatest 

number of adaptation-related responses were: floods (four responses); transportation 

(four responses); forest issues (three responses); climate refugees (two responses); 

agriculture (three responses); biodiversity (two responses); and extreme weather (two 

responses). Three respondents indicated that they were not worried about the affects of 

climate change and that it should not be a priority for the City. Due to the wide variation 

in the nature, length and tone of the responses they were not analyzed in detail to inform 

the final climate change adaptation priorities or discussion. 

 

For a complete list of the responses to question 10 please refer to Appendix F. 

 

 

 



Adapting to Climate Change in Prince George   Picketts et al. 

54 

 

 

6. Analytical Framework of Research and Analysis 
 

The purpose of this partnership between the City and UNBC is to identify an adaptation 

strategy for Prince George. This has led to a number of different partnerships, workshops 

and activities. There have also been other independent initiatives that the City has taken 

on focused on climate change adaptation, as well as strategies to address individual 

impacts. Below is a brief summary of the key activities that are integrated into this 

document: 

ü The óClimate Change in Prince George: summary of past trends and future 

projectionsô report by Picketts et al. (2009) informs adaptation actions by 

providing important information about past climate changes and future climate 

projections. 

ü The PIBC workshop was designed educate planners and begin to outline a climate 

change adaptation strategy for Prince George. After the workshop, it was apparent 

that more research needed to be conducted directly with City stakeholders to 

inform a more specific strategy. 

ü The City Adaptation Workshop was an outcome of the PIBC workshop. This 

event was specifically tailored to inform the adaptation strategy with City staff. 

ü The work with SGOG provided an opportunity to begin to consider climate 

change adaptation in the downtown area, and to gather feedback from local 

residents about adaptation priorities.  

ü The City of Prince George 2008 QOL Survey has provided valuable community 

feedback about climate change impacts and concerns. 

 

Different research methods have different strengths. Therefore it is reasonable to 

conclude that combining different research methods will produce more comprehensive 

information than each individual method would in isolation (Morgan 2006). The 

activities listed above represent multiple sources of evidence for the adaptation priority 

exercise. It is valuable to incorporate the results of multiple relevant exercises to add 

validity to the research, given the inevitable strengths and shortcomings that are 

associated with single method studies (Jick 1979).  

 

Although the City Adaptation Workshop, SGOG events and QOL survey were conducted 

using different methodologies, they all involved stakeholders selecting and/or ranking 

climate change impact priorities. Therefore the results of each of these can be compared 

and considered in the determination of the selection of the impact priorities for Prince 

George. This usage of multiple research methods can be referred to as triangulation, 

which is broadly defined as ñthe combination of methodologies in the study of a single 

phenomenonò (Denizen 1978: 291). Triangulation can be described as a mechanism to 

provide a more in-depth and balanced overview of a situation, and a way to cross check 

data from multiple sources (Alrichter et al. 1996; Oôdonoghue and Punch 2003). óIt is an 

important method for contrasting and comparing different accounts of the same 

situation.ô (Alrighter et al. 1996; p. 115) The term ótriangulationô has many different 



Adapting to Climate Change in Prince George   Picketts et al. 

55 

 

meanings in academia, so it is often more prudent to use terms such as convergence or 

confirmation when referring to this concept (Morgan 2006).  

 

In a broader sense this research utilizes the case study approach (with Prince George as 

the case study), which is justified on both practical and methodological grounds. The 

deciding factor that determines whether or not research is a case study is if one is 

examining a bounded system, or specific phenomenon (Smith 1978). Case studies are 

considered the most appropriate method for asking how or why questions about complex 

social phenomena, and for understanding the role of process and context in affecting 

change (Yin 1984). There are many drawbacks to a case study approach: the research 

provides very little basis for scientific generalization; and it is not easily transferable to 

other situations and settings (Yin 1989). However, due to the large number of variables 

that affect a communitiesô ability to implement climate change adaptation, the multiple 

sources of information used, the multitude and complexity of the variables, and the 

objective to produce a holistic description of climate change adaptation measures, the 

case study approach is deemed to be the most appropriate. 

 

A brief overview of the methodologies and analytical frameworks of the research 

methods used to identify the impact priorities are described below. These will be outlined 

in more detail in academic papers discussing this research. 

6.1. Quality of Life survey 

The questions in the 2008 Prince George QOL survey were designed to inform the 

upcoming ICSP (myPG) for Prince George. They were formed by a working group of 

representatives from the City. A total of 657 people responded to the questionnaire. The 

respondents were selected at random, and 54% were female, 46% were employed full 

time and the mean age was 54 (Nordin 2008). The outputs of the survey discussed in this 

report are a quantitative assessment of the publicsô views on climate change. This means 

that the results represent the views of the residents of the City as a whole (A. Michalos 

pers. comm. 2009). The return rate for the survey gives error margins of plus or minus 

four percentage points, 19 times out of 20. So, for example if 79% of respondents said 

yes to a question, then it can be said that the figure represents between 75% and 83% of 

the population of Prince George (Nordin 2008). 

 

 No information was provided to the respondents about climate change, or climate change 

models to educate the participants and provide them with information to inform their 

solutions. Stakeholders did not have the opportunity to create the impacts that they were 

to evaluate, however there was a space for them to indicate óotherô impacts. Participants 

were given five impacts to select from a list that was generated by the City of Prince 

George in 2007. Respondents were permitted to indicate as many impacts as they thought 

were appropriate.  
 

The results used for analysis from the QOL survey are the percentage of respondents who 

indicated each of the impacts for the óHow will climate change affect Prince George?ò 

question. This is the most relevant impact question for the City that was included in the 

survey. This survey represents a good overview of the publicôs concerns regarding 
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climate change impacts. The only significant drawback is the relatively small number of 

impacts that the participants had to select from. Comparing these results with the SGOG 

survey will help to fill in some of these gaps. 

6.2. City Adaptation Workshop 

The City Adaptation workshop was a qualitative research exercise that utilized focus 

groups to generate impact priorities. Focus groups are a method of data collection that 

capitalizes on communication between research participants to generate data. This is a 

very useful tool to analyze what people think about a subject, as well as how people think 

and why they think that way (Kitzinger 1994). The focus group method allows people to 

work together to explore and clarify their views and opinions in greater depth than they 

could in an interview setting. When there are good dynamics within a focus group, they 

have the potential to take the research in new directions (Kitzinger 1995). Interactions 

between the participants can enhance the data, the consistency of views can be quickly 

assessed, and the group nature of the exercise tends to be an enjoyable process (Patton 

2002). Furthermore, focus groups are appropriate if the research is in an exploratory 

stage. These groups provide an effective tool early in the research process to refine 

frameworks (Hoggart et al 2002). For these reasons focus groups were deemed to be the 

most appropriate method to gather feedback from local experts in the workshop. 

 

The participants were selected based on their knowledge of certain aspects of City 

planning and operations, or expertise on climate change. The workshop was split into 

four focus groups in such a way that each group had representation from different sectors 

such as current planning, long range planning, operations and utilities. Approximately 

eight people were in each group, which is an ideal size for this type of research (Patton 

2002). Participants were exposed to information about climate change adaption in the 

workshop introduction, and about climate change modeling in Arelia Wernerôs 

presentation on past climate changes and future projections to the workshop. Participants 

were also provided with a draft of the report ñClimate Change in Prince George: 

summary of past trends and future projectionsò (Picketts et al. 2009) for their reference 

two weeks before the workshop.  

 

The facilitators of the focus groups were Elizabeth Henry and Joan Chess from the Fraser 

Basin Council, and Robin Chang and Ian Picketts from UNBC. All of the facilitators 

participated in the organization and conceptualization of the workshop, and met several 

times before the workshop to ensure consistency with information gathering from the 

focus groups. In each group, the facilitator started the discussion by asking for different 

impacts that the City would face. Leading and open ended questions were used by 

facilitators to continue the discussions if necessary. Prompt questions such as ñWhat are 

the worst impacts possible?ò and ñWhat is most likely to happen?ò were used when 

necessary. Careful planning and proper facilitation is crucial to allow groups to 

effectively share their ideas and perceptions, and to encourage conversations to flow 

among the participants (Krueger and King 1997) 

 

The City Adaptation workshop continued on from the focus group sessions with a matrix 

evaluation that was developed based upon the concept of risk analysis. The two 
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determinants for Risk that were evaluated by the workshop participants were ólikelihood 

and timingô and óconsequences of inactionô. These risk sections were adapted from the 

City of Chicago Adaptation guide (2008). Chicago is a global leader in community 

climate change adaptation. Chicago used the likelihood and consequence framework to 

evaluate risk in such a way as to measure the probability of a predicted impact occurring 

and the probable severity of the consequence associated with that impact. This is 

illustrated in Figure 6-1 below: 

 

 
Figure 6-1 Climate change impact risk calculation methodology. Source: City of Chicago 2008. 

 

Prior to implementation, the discussion on risk evaluation in the chapter óAssessing key 

vulnerabilities and the risk from climate changeô in the IPCC (2007e) report, óClimate 

Change 2007: Impacts, Adaptation and Vulnerability assessing key vulnerabilities and 

the risk from Climate Changeô was used to verify the risk framework. The framework 

was also compared to another risk framework developed by the Allen Consulting Group 

(2005) to identifiy adaptation priorities for the Government of Australia. This is 

discussed in detail in Appendix G. 

 

One key shortcoming of the studyôs risk framework is that it does not properly account 

for positive impacts that may occur as a result of climate change. The magnitude of 

consequences risk scale does not properly evaluate potential positive benefits such as 

increased agricultural capacity or economic opportunities. It also does not properly 

account for less certain impacts such as negative health affects. Therefore it is important 

to reconsider these potential positive impacts independently in separate studies, or as a 

continuation of this work. 
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6.3. Smart Growth on the Ground Event 

Two questions included in the evaluation form of the SGOG workshops in November 

2008 was an effective way to capitalize on an opportunity to gather public feedback about 

climate change impacts and adaptation. This is a qualitative study, as the sample 

population is limited to the participants of the SGOG event. Therefore the results from 

this type of research cannot be used to generalize with confidence to the general 

population (Patton 2002). A more detailed research framework of the SGOG evaluation 

is included in appendix H. 

 

In qualitative research, the sample selection has a profound effect on the ultimate quality 

of the research (Coyne 1997). It is difficult to accurately assess this sample group due to 

the limited amount of information describing the participants. The respondents were 

almost entirely from Prince George, and they had óself selectedô by electing to participate 

in this event, and to answer the questions. Therefore it can be assumed that these people 

are generally more concerned about climate change and its impacts than the general 

public. 

 

In order to get good answers that can be analyzed, good questions have to be asked. 

Questions must be clear, well worded and carefully thought through if they are to provide 

adequate data (Payne 1951). Extensive work was put into the questions that were posed 

on the evaluations and they were reviewed by many people. Information about climate 

change adaptation and future climate projections was provided via Ian Pickettsô 

presentation to the respondents on the first night of the event. As described in Section 5.4, 

and Appendix H, the presentation did not lead to a significant change in peoplesô 

responses between the two nights.  

 

Although these results give a good overview of the publicsô attitudes about climate 

change adaptation, this exercise has some shortcomings - from a research perspective - 

with regards to the participant selection. Because of these shortcomings, less weight will 

be attributed to the final priorities based on this work. The results from this sample will 

be used to add validity to the other results, or to bring up inconsistencies for discussion. 

The results from this study are useful to help to fill in gaps that are present due to the 

small number of impacts respondents in the QOL survey had to select from. 
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7. Climate Change Impact Categories 
 

The results of each exercise are shown below in an appropriate form for comparison: 

 

Quality of L ife survey results: 

 

QOL Survey Results: How Climate Change Will Affect 

Prince George
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Figure 7-1 Results from the quality of life survey to question: How will climate change affect Prince 

George? 

 

None of regular responses to the óotherô impacts were specific enough to be considered as 

an independent impact (the two frequent ones were óenvironmental impactsô and ócostô), 

Therefore they are not included in this analysis. 



Adapting to Climate Change in Prince George   Picketts et al. 

60 

 

 

Smart Growth on the Ground learning event evaluation: 

 

SGOG Event Participants' Evaluation of Climate Change Impacts
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Figure 7-2 Results from the Smart Growth on the Ground evaluation. 

 

No óotherô impact was mentioned more than once, and all of the frequent responses in 

question 10 were either focused on mitigation or referring to impacts that were included 

in question 9. Therefore they are not included in this analysis.  
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City Adaptation W orkshop results: 

 

Risk: Likelihood Times Consequence
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Figure 7-3  Results from the City Adaptation Workshop. 

 

The results from the City Adaptation Workshop are the average percentage of the risk 

scores (that participants ranked the impacts out of), out of the total possible score. These 

are the rankings of  on the two types of risk (likelihood of occurrence and the 

consequences of an occurrence) multiplied together and converted into a percentage 

value by divided by the total possible risk (five times five or 25). Since none of regular 

responses to the óotherô impacts were specific enough to be considered as an independent 

impact they are not included in this analysis. 

7.1. Determining a List of Prioritized Impacts 

Combining qualitative and quantitative methods together in a project is a particularly 

effective way to strengthen research, as qualitative and quantitative methods have very 

different attributes. Therefore this combination maximizes the ability to bring different 

strengths together into a single research project (Morgan 2006). The purpose of 

conducting research from multiple studies is in the hopes of arriving at the same results. 

If this occurs than it shows that the findings are more legitimate, as they are not a 

function of a single methodology (Morgan 2006). 

 

There are some formidable challenges to combining qualitative and quantitative research, 

and attempts to do so are often thwarted. This is because of the different paradigms 
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associated with each, and the different set of assumptions that the two types of 

researchers have about the world (Casebeer and Verhoef 1997). Therefore researchers 

tend to favour one type of method and discount the other. However, there have been 

books written and studies completed about successful integration of the two types of 

research (particularly in the health sciences field), that can be used as a model for this 

exercise (Casebeer and Verhoef 1997; Jick 1979; Morgan 2006; Oôdonoghue and Punch). 

 

It is not possible to directly compare the different results because they involve different 

methods, stakeholders, and background information. For example the PIBC and City 

Adaptation workshops both featured a detailed climate information presentation based on 

the PCIC work, the SGOG workshop had a brief overview of climate information, and 

the respondents to the quality of life survey were not provided with any information on 

climate change. Different response options were also presented to stakeholders in 

different exercises: the City Adaptation Workshop participants listed and prioritized their 

own impacts; the SGOG questions respondents indicated up to five impacts from a list of 

13; and the QOL survey respondents indicated as many impacts as they saw fit to out of a 

list of five.  

 

This research follows a method of triangulation outlined by Morgan (2006) called the 

complementary method. This method starts with an examination of the primary research 

and then uses a secondary (and tertiary if applicable) study for discussion and 

comparison. The primary study is the City Adaptation Workshop, the secondary study is 

the QOL survey and the tertiary study is the SGOG evaluation. Therefore the qualitative 

City Adaptation Workshop is examined first, and then the quantitative QOL survey helps 

to verify or guide the research, and finally the qualitative SGOG results provides another 

source of verification. Ideally researchers can conduct the qualitative research first and 

then use the results for the quantitative assessment (Morgan 2006). If this was the case, 

then the participants in the QOL survey would have been asked which of the impacts of 

climate change that were identified in the City Adaptation workshop that they thought 

would affect Prince George, and the SGOG respondents would have been presented with 

the same list to choose from. However, due to the restraints on the research given the 

timing of the different events, this was not possible. 

7.2. Prioritized Impacts ï Summary of Results 

A summary of the results from the three prioritization exercises is included in Table 7-1:  
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Table 7-1 Summary of impact prioritization exercise results. 

SGOG Evaluation City Adaptation workshop QOL Survey 
# of participants: n = 74 # of evaluators: n= 26 # of respondents: n = 571 

Impact 
% that 

selected 
impact 

Impact 
% of total 
possible 

risk rating 
Impact 

% that 
selected 
impact 

Forests 66.2 Increased forest fires 61.6 
Forestry/forest 

health 
71.9 

Increased river 

flooding 
62.2 Increased flooding 53.5 

Rising water 

levels/flooding 
60.6 

Road conditions 54.1 

Extreme weather 

events-emergency 

response 

48.2 Extreme weather 48.8 

Forest fire risks 40.5 
Threats to water 

quality and quantity 
45.1 Health problems 46.3 

Health issues 35.1 
Stresses of freeze 

thaw 
40.4 

Drought/water 

shortages 
37.1 

Severe weather 

events 
33.8 Erosion/landslides 39.9 

Slope stability 29.7 
Stormwater 

infrastructure 
39.8   

Stormwater 

capacity 
28.4 Utilities infrastructure 36.8   

Water quality 

problems 
21.6 

Transportation 

infrastructure 
34.4   

Agricultural 

changes 
17.6 

Extreme weather 

events-transportation  

& people 

33.3   

Need for more 

emergency 

services 

16.2 

Warmer temperatures-

new residents and 

businesses 

14.7   

Water shortages 13.5 
Warmer temperatures-

agriculture 
14.0   

Affects to 

buildings 
12.2     
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Finalization of Impact Categories 

To put the priorities into one list, the impacts had to be generalized into appropriate 

categories first. The sectors identified in the BC chapter of the Natural Resources Canada 

Impacts and Adaptations report by Walker and Sydneysmith (2008) were used a 

reference. If the impact(s) identified or created in the exercises clearly fell within a 

sector, then the sector name was used as the impact. If it was apparent that the impact 

should be more specific than at the level provided in the chapter, or if it was not 

discussed, than it was simply left as was outlined in the City Adaptation Workshop. 

7.3. Climate Change Impact Priorities 

 

To identify the final priorities, the results from the City Adaptation exercise were 

considered, and then referenced against the QOL results. Finally, the SGOG research was 

analyzed to identify any discrepancies and address any gaps that were present in the QOL 

results. Based on this analysis the final adaptation priorities are as follows: 
 

Table 7-2: Prince George adaptation priorities . 

Level of Priority Impact 

Top 
Priorities 

1 Forests 

2 Flooding 

High 
Priorities 

3 Transportation infrastructure 

4 Severe weather / emergency response 

5 Water supply 

Medium 
Priorities 

6 Slope stability 

7 Stormwater 

8 Buildings and Utilities 

Other 
Priorities 

9 Health  

10 Agriculture 

11 New Residents and Businesses 

Top Priorities  
These impacts were clearly identified as the top priorities in all of the assessment 

exercises:  

 

1. Forests ï forest health and fires:  
City Adaptation Workshop:  Increased forest fires: 61.6 risk rating 

QOL Survey:    Forestry / forest health: 71.9% selected 

SGOG evaluation:  Forests: 66.2% selected 

    Forest fire risks: 40.5% selected 
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Discussion: All three exercises had a forestry related impact as the top priority for 

adaptation, or concern about climate change. The SGOG evaluation had forestry 

divided into two impacts, which were the 1
st
 and 4

th
 highest priorities for the 

exercise. Therefore forestry is clearly the first priority for adaptation among the 

stakeholders in all three exercises. The more general term óforestsô is used 

because it addresses fires and other important issues that are closely related to it 

(such as the mountain pine beetle). 

 

2. Flooding:  
City Adaptation Workshop: Increased flooding: 53.5 risk rating 

QOL Survey:    Rising water levels/flooding: 60.6% selected 

SGOG evaluation:  Increased river flooding: 62.2% selected 

   

Discussion: the results of all three exercises indicated that river flooding was the 

second highest priority for adaptation, or concern about climate change. Therefore 

flooding is a top priority for adaptation based on the exercises. River flooding 

should not be confused with localized flooding caused by storm events. 

Stormwater runoff is an impact that is considered separately. 

High Priorities  

These next priorities were all ranked highly in the exercises but not as consistently as the 

top priorities. The author has provided rationale for the order in the discussion section, 

however depending on the criteria they could be considered to be in other orders. 

 

3. Transportation  infrastructure :  
City Adaptation Workshop: Stresses of freeze- thaw:  40.4 risk rating 

Stresses on transportation infrastructure: 34.4 risk 

rating 

Extreme weather -transportation & people 33.3 risk 

rating 

QOL Survey:    Not identified as an impact 

SGOG evaluation:  Road conditions: 54.1% selected 

 

Discussion: Transportation was clearly a very high concern among the 

participants of the City Adaptation Workshop exercise. There were three related 

impact categories identified in the top list of impacts, which shows that it is an 

important priority. This also shows that transportation is closely linked with 

emergency response. This option was not included in the QOL survey, however 

transportation was ranked 3
rd

 in the responses from the SGOG evaluation, with 

over 50% of respondents indicating that road conditions were an impact of 

concern.  
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4. Severe weather / emergency response:  
City Adaptation Workshop: Extreme weather - emergency response:  48.2 risk 

rating 

Extreme weather -transportation & people 33.3 risk 

rating 

QOL Survey:    Extreme weather: 48.8% selected  

SGOG evaluation:  Severe weather events: 33.8% selected 

 

Discussion: Emergency response and severe weather events are included as one 

impact, as the increased need for emergency response is generally considered to 

be in response to these events (as illustrated in the City Adaptation Workshop 

results). Extreme weather / emergency response was the 3
rd

 highest impact ranked 

by the City Adaptation workshop respondents, the 4
th
 highest impact chosen by 

the QOL respondents and the 6
th
 highest impact chosen by the SGOG 

respondents. 

 

5. Water supply: 
City Adaptation Workshop: Threats to water quality and quantity: 45.1 risk 

rating 

QOL Survey:    Drought / water shortage: 37.1% selected  

SGOG evaluation:  Water quality problems: 21.6% selected 

Water shortages: 13.5% selected 

 

Discussion: the quantity and quality of water is closely interrelated, and is 

therefore considered jointly as ówater supplyô. óThreats to water quality and 

quantityô was the 4
th
 highest rated impact in the City Adaptation Workshop, with 

a score of 45.1. A significant number of people (37.8%) indicated in the QOL 

survey that water shortages were a concern, however it was the impact that the 

least number of people selected. 21.6% of SGOG respondents thought that water 

quality was a priority and 13.5% thought that water shortages were of high 

concern. 

Medium Priorities 

These impacts can be considered moderate priorities for the City of Prince George, and 

should be considered along with the top and high priorities. 

 

6. Slope stability: 
City Adaptation Workshop: Erosion / landslides: 39.9 risk rating 

QOL Survey:    Not identified as an impact 

SGOG evaluation:  Slope stability: 29.7% selected 

 

Discussion:  Slope stability ranked considerably in both the City Adaptation 

Workshop and SGOG evaluation, and should be considered a moderate priority. 
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7. Stormwater: 
City Adaptation Workshop: Stresses on stormwater infrastructure: 39.8 risk 

rating 

QOL Survey:    Not identified as an impact 

SGOG evaluation:  stormwater capacity: 28.4% selected 

 

Discussion: Stormwater is a significant issue that should be considered in a Prince 

George adaptation strategy. Increased stormwater runoff can cause severe erosion, 

landslides, and localized flooding events. 

 

8. Buildings and utilities: 
City Adaptation Workshop: Stresses on utility infrastructure: 36.8 risk rating 

QOL Survey:    Not identified as an impact 

SGOG evaluation:  Affects to buildings: 12.2% selected 

 

Discussion: Stresses on utilities infrastructure ranked considerably in the City 

Adaptation Workshop. However, buildings were not identified as an impact in 

this workshop. It also ranked the lowest in the SGOG evaluation, so should not be 

considered to be a very high priority. Buildings were included in this impacts 

because utilities is closely interrelated to both stormwater and water quality and 

quantity, therefore many concerns will be addressed in other higher priority 

categories. 

Other priorities 

These impacts are important priorities for the City that should be addressed in a climate 

change adaptation strategy, however they were not deemed to be of a high priority based 

on this exercise. This is because there is no emergency or immediate high risks associate 

with these impacts. It should be noted that there are positive benefits associated with 

some of these impacts that can be exploited to the benefit of Prince George. The risk 

exercise in the City Adaptation Workshop was set up so that positive benefits and non-

urgent issues would not score as high. These issues warrant further research and 

discussion in partnership with the City. 
 

9. Health:  
City Adaptation Workshop: Not included as impact 

QOL Survey:    Health problems: 46.3% selected  

SGOG evaluation:  Water quality problems: 35.1% selected 

 

Discussion:  Health was not selected as a major impact in the City Adaptation 

workshop so it is not included as a high priority. This is largely due to the format 

of the workshop and the emphasis on physical impacts to climate change. It, it 

ranked 4
th
 in the QOL survey and 5

th
 in the SGOG evaluation. Therefore this can 

be considered to be a pressing priority that warrants further research. 
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10.  Agriculture : 
City Adaptation Workshop:  Warmer temperatures-agriculture: 14.0 risk rating 

QOL Survey:    Not identified as an impact 

SGOG evaluation:  Agricultural changes: 17.6% selected 

 

Discussion:  Agriculture is an important issue that should be considered in an 

adaptation strategy. It did not rank particularly highly in the City Adaptation 

Workshop rating system because it does not pose any significant threat to human 

life or short term health. This is one impact that has many positive implications 

that should be capitalized upon. 

 

11.  New residents and businesses: 
City Adaptation Workshop: Warmer temperatures ï new businesses and people: 

14.7 risk rating 

QOL Survey:    Not identified as an impact 

SGOG evaluation:  Not identified as an impact 

 

Discussion:  New residents and businesses did not rank particularly highly in the 

City Adaptation Workshop rating system because it does not pose any significant 

threat to human life or short term health. However this is another impact that has 

positive implications that could be capitalized upon if properly planned for. 
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8. Adaptation Actions 
This chapter summarizes information about each of the impact categories, and 

recommends actions for Prince George. 

8.1. Forests 

Background 

The IPCC (2007a) concludes that disturbances such as wildfire and insect outbreaks are 

increasing and are likely to intensify in a warmer future with drier soils and longer 

growing seasons. The mean and variance of annual burned area in Canada has increased 

significantly in recent years compared to the first half of the century (Podur et al. 2002).  

In 2003 large fires swept through the southern interior of B.C and severely affected many 

communities. This was the worst summer in recent years for B.C. forest fires, with over 

2,500 fire starts and an all-time record number of wildland-urban interface fires. These 

interface fires destroyed 334 homes, forced the evacuation of 45 000 people, and resulted 

in a total estimated cost of $700 000 000 (Filman 2004). Warmer summer temperatures 

are expected to continue to extend the window of high fire ignition risk, and substantially 

increase the area that will be affected by forest fires in Canada over the next century 

(IPCC 2007a). Prince George, which is often referred to as a city within a forest, has the 

potential to be severely affected by the impacts to forests brought upon by climate 

change. 

 

Climate change is expected to have significant effects on forest ecosystems in Canada in 

numerous other ways besides forest fires, impinging on productivity, regeneration ability, 

tree mortality and disturbance patterns (Singh and Wheaton 1991). Future conditions are 

projected to become more suitable for new species of plants and animals. This includes 

invasive species that can cause considerable damage to ecosystems (Williamson et al. 

2007). One noteworthy example of a temperature related affect to forests in BC is the 

wide-scale mountain pine beetle infestation. This infestation is expected to kill more than 

75% of the merchantable lodgepole pine volume in the province within the next decade 

(BC Ministry of Forests 2008). The large increase in fuel load in the forests from the 

recent mountain pine beetle (Dendroctonus ponderosae) outbreak has greatly increased 

the potential for forest fires to cause great damage in the province (Filman 2004). A 

report prepared for the City of Prince George by Needoba and Blackwell (2009) note that 

wildfi re hazards decrease after the needles drop from dead trees, but increase 

significantly years later when the affected trees fall over. 

 

The amount of timber that can be harvested in the area around Prince George (e.g. the 

allowable annual cut) has been increased by over 25% in recent years. This has been done 

in an effort to harvest pine beetle affected wood. The increase in logging activity 

exacerbates the effects the beetle infestation is having on the hydrologic cycle by 

removing trees (both living and dead) from the environment (BC Government ND). 

Research has shown that beetle infestation results in more water reaching the forest floor, 

changes in timing of snowmelts and less water being lost through transpiration. These 
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changes all lead to greater flood risks in a catchment, and also decrease slope stability 

and affect water quality (BC Ministry of the Environment 2008). (Work is ongoing at the 

University of Washington to explore the combined impacts of mountain pine beetle and 

forest harvesting on flooding.)  

 

 
Figure 8-1 Prince George home surrounded by beetle affected forests. Source: City of Prince George. 

 

A major initiative has been undertaken to assess Vanderhoof, BCôs vulnerability with 

regards to forestry and climate change. This study was conducted by the Canadian Model 

Forest Network, the McGregor Model Forest and the Canadian Forest Service, in 

collaboration with the Municipality of Vanderhoof, and it was completed in 2008. Since 

Vanderhoof is very close to Prince George geographically and shares a close relationship 

with its forests, the case study is very relevant. A report on the exercise by Williamson et 

al. (2008) outlines the interrelated nature of the affects of climate change on forestry: 

 óé climate change affects disturbance regimes in forests surrounding 

communities and may affect several disturbance factors (e.g., fire, insects, 

drought, windstorms) at the same time. Moreover, these disturbance factors 

are interrelated. For example, 20th-century climate change contributed to the 

unprecedented MPB outbreak in Vanderhoof and the surrounding area. The 

resulting tree mortality is having immediate implications for susceptibility to 

wildfires. Once the dead needles drop, fire susceptibility is expected to 

decrease. However, if climate change results in warmer and drier conditions 

in the future, wildfire activity is projected to once again increase. Thus, local 

disturbance-related impacts are interrelated, complex, and dynamic.ô 
 

The focus of the report is on assessing the vulnerability of forest based communities to 

the impacts of climate change, using Vanderhoof as the case study.  

Figure 8-2 from Williamson et al. (2008) provides an overview of the pathways that 

forest based communities are impacted by climate change. The image illustrates that 

many social factors (such as jobs and cultural traditions), economic factors (such as 
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property assets and timber values) interrelate with environmental factors to impact 

communities. 

 
Figure 8-2 Pathways for forest based community impacts to climate change. Source: Williamson et 

al. 2007. 

An article by Natural Resources Canada (2008) recently provided forestry related 

predictions for Vanderhoof over the next 50 years. The overview outlined the following 

impacts:  

1. Continued forest cover and increased forest productivity to 2050  

2. A more variable timber supply in the next 10ï15 due to changes in forest policies; 

3. A smaller forest industry once beetle-affected wood is salvaged; 

4. Higher harvest costs due to shorter winters (which is the most cost-effective 

harvesting season); 

5. Greater susceptibility to forest fires; and  

6. Increased forest disturbances from more frequent and intense weather events  

Perhaps most importantly (as is illustrated by the predictions for Vanderhoof study and 

Figure 8-2), the changes in forests in BC will affect many communities at a social and 

economic level. Many areas in Northern BC have a long history that is inextricably 

linked to their forests. This discussion is beyond the scope of this report, however it is 

extremely important and needs to be considered in Prince George. 






















































































































































































