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Case Study 1: The Agricultural Land Reserve (ALR)

The Agricultural Land Reserve (ALR) is a provincial land-use zone that recognizes agriculture as the priority use for approximately 4.6% of the land base of British Columbia (ALC, 2013). Established under the provincial Land Commission Act of 1973, the ALR is one of the earliest examples in North America using regional zoning laws to permanently preserve farmland and promote local food production.
 The ALR is administered by the Agricultural Land Commission (ALC),[1] an independent administrative tribunal that currently consists of no less than seven appointed members including a chair and members representing six regional panels. The purpose of the ALC is to preserve agricultural land; to encourage farming on agricultural land in collaboration with other communities of interest; and to encourage local governments, First Nations, the government and its agents to enable and accommodate farm use of agricultural land and uses compatible with agriculture in their plans, bylaws and policies. The ALC reviews all applications for exclusion, inclusion, subdivision and non-farm use applications under the Agricultural Land Commission Act of 2002 and ALR regulations.
 ALR regulations outright permit many farming activities such as raising livestock, creating greenhouses and producing poultry, dairy, horticultural plants, vegetables, grains and tree fruits. ALR regulations allow local governments to restrict but not prohibit other uses such as farm retail sales, storing, packing and processing, agroforestry, timber production, equestrian facilities and compost production. ALR regulations also outline permitted non-farm uses that can be prohibited by local governments such as agritourism accommodation, temporary saw mills, pet kennels and breeding facilities, education and research, and road construction with right-of-way.
 Geography of the ALR
 When first delineated, the ALR was estimated to include 4,716,516 hectares. As of April 2013, the ALR includes approximately 4,621,700 hectares consisting of both private and Crown (federal and provincial) lands. The ALR is distributed over six administrative regions:
 
  	North (2,210,783 hectares, 49%)

  	Interior (1,528,968 hectares, 33%)

  	Kootenay (392,557 hectares, 8%)

  	Okanagan (224,977 hectares, 5%)

  	South Coast (148,207 hectares, 3%)

  	Island (116,207 hectares, 2%) (ALC 2013)
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  Figure 5.9 British Columbia Agricultural Land Reserve


 Establishing the ALR
 Urban sprawl poses many challenges to agricultural land preservation and local food production, particularly in environments that have limited land suitable for agriculture. In BC, only 5% of the land base is considered suitable for agriculture and 2.7% capable of growing a reasonable range of crops (lands ranked as Class 1 through 4 by the Canadian Land Inventory) (Smith, 2012). Prime agricultural lands (1.1% of provincial land base) are often located in narrow valleys near densely populated urban areas and subject to heavy competition with other development uses.
 It is estimated that in the early 1970s, up to 6,000 hectares of farmland was annually lost to urban sprawl (Smith, 2012). Increasing public awareness of the threat of urban sprawl to scarce farmland led directly to the creation of the ALR. In 1973, Minister of Resources Robert Williams championed a plan to pursue regional land use zoning as economically less costly than the purchase of development rights or agricultural lands outright (Petter, 1985).
 By 1976, delineation was completed by the commission and 28 regional districts. ALR boundary delineation focused on including agricultural lands ranked as CLI Classes 1 to 4. In 1978, an audit found that approximately 53% of the lands in the ALR fell into these classes:
 
  	Class 1 (1.1%)

  	Class 2 (6.3%)

  	Class 3 (15%)

  	Class 4 (30.6%)

  	Class 5 (31.9%)

  	Class 6 (9.4%)

  	Class 7 (3.6%)

  	Water (1.9%)


The fact that there was more water (88,890 hectares) than Class 1 land (52,920 hectares) indicates the scarcity of prime agricultural lands in BC. Marginal lands were included in the ALR for several technical reasons. Some marginal lands were active agricultural lands (e.g., rangelands and land used for the production of cranberries or blueberries), and other marginal lands could not be spatially disaggregated without impacting higher class lands. The Canadian Land Inventory provided a rough estimate of field conditions (original map scales were at 1:50,000), and aligning existing legal boundaries for private properties with the distribution of high-quality lands was not feasible given the commission’s timeframe, mandate and resources.
 In 1983, the creation of the Land Capability Classification System for Agriculture in British Columbia (which uses a similar classification scheme to the CLI) allowed the ALC to have more detailed estimates of agricultural potential of BC lands, though the CLI continues to be used in areas not covered by this more detailed analysis. Despite the emphasis on Class 1 to 4 lands in the creation of the ALR, these rankings are only one aspect of defining agricultural lands. When judging proposed changes to the ALR, the ALC examines the agricultural potential of the parcel and surrounding lands by looking at agriculture capability ratings in addition to factors related to productivity, yield and suitability.
 Governance of the ALR
 Since 1973, several legislative changes have impacted the administration of the ALR, though the central mission to permanently preserve agricultural lands has remained intact. In 1977, the ALC was relieved of the responsibility for land banks, greenbelts and parklands in order to focus attention on agricultural land preservation. In addition, public hearings were required for exclusion applications from regional districts and municipalities, and appeals to ALC decisions were to be made to Cabinet. In 1988, regulatory changes resulted in golf courses being classified as a permitted use of agricultural land, which resulted in 181 applications (120 of which moved forward). In the 1990s, changes included:
 
  	A moratorium on golf course development

  	Changes to the ALC decision appeal processes (requiring that Cabinet refer appeals to a board or commissioner)

  	Implementation of a vague “provincial interest” clause that allowed Cabinet significant interpretative leeway and became a serious controversy in the 1999 Six Mile Ranch judgment

  	The merging of the ALC with the Forest Land Commission


In 2002, the Agricultural Land Commission Act (ALCA) removed forestry land management duties from the ALC and reorganized the commission into a 19-person committee with a chair and six regional panels of three people each. In the ALC strategic plan for 2003, the ALC introduced the idea that exclusion of land from the ALR could be approved based on “community need” and “net benefit” to agriculture. Pro-ALR citizens and organizations like the Suzuki Foundation highlighted these new terms as a concern and challenged them as contravening the ALCA (Campbell, 2006).
 Future of the ALR
 In 2010, the BC Auditor General and ALC Chair Richard Bullock released complimentary reports that analyzed the ALC and ALR. These reports noted that despite funding challenges and legislative changes, the ALR had been largely successful in preserving agricultural lands. As well, they noted that the ALC required transformation and increased funding in order to meet its mandate and to continue to effectively administer the ALR.
 In 2011, the provincial government made a one-time increase to the annual ALC budget and committed to $4 million in additional funding until 2015. In addition, the ALC began to undertake a ALR boundary review that would ensure:
 
  	The ALR has defensible and accurate boundaries

  	Updating of the technology required to undertake its legislated duties, including accurate GIS, electronic records that are publicly accessible and an online application portal

  	A proactive long-term planning organization that works with local communities and places priority considerations on bona fide farmers and  ranchers to identify and cooperatively address emerging issues, and to develop capacity to respond to and enforces against improper use of ALR


The success of this new emphasis to adequately resource and to move the ALC into a proactive tribunal engaged with planning will determine the future of the ALR and the ability of BC to maintain its agricultural lands for future generations.
 Attributions
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Introduction

This chapter focuses on understanding the role and processes of urbanization in the context of BC. In particular, it emphasizes recent understandings of urban sustainability and urban systems thinking. The primary goal, on finishing this chapter, is to have an understanding of the relationality and territoriality of cities; that is, understanding how cities exist in what geographer Doreen Massey calls a “global sense of place.” This will connect with the second goal of the chapter, which is to understand how cities are related to other places, and how cities are at the same time unique places. The concept of a global sense of place has three characteristics:
 
  	Places have multiple identities and meanings. The meaning is dependent on the people who are experiencing a place.

  	Places are more than physical locations; they are made up of processes.

  	Places are not static, they are ongoing and ever changing because of relationships to other places.


A global sense of place means viewing every city as globalized or worldly precisely because of its relationship to other places, and the mobile processes that are ongoing in places. Likewise, a global sense of place means that the territoriality, or what makes a place unique, can be understood because other places are different.
 Cities
 A city, in its most basic sense, is a constellation of people and social, political and economic institutions and infrastructures within a physical location. While there is usually no agreed-upon population or socio-economic configuration for most cities, they are nevertheless understood to be discrete locations that are governed by political institutions (e.g., a municipal government with a mayor and city council), and city governments have the power to make laws and collect taxes from the people and businesses that inhabit it. Cities of course, do not exist in isolation from other places. They are connected to places near and far, to other cities and to rural communities and landscapes.
 Cities are created through processes of urbanization, which combine various socio-economic, political, technological, and environmental processes that affect the way that cities are made up and how people live in them.
 In British Columbia in 2011, there were 49 municipalities designated as cities, with an average population of 59,716 (Census data). The current (2014) total population of BC is 4,606,375, and 2,926,102 of those people live in cities. With more and more people moving to to cities within the province, we can ascertain that BC is undergoing a process of urbanization.
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  Figure 1.1 Graph of BC’s population from 1851-2011


 Processes that make up cities
 Some of the processes that make up cities and contribute to this global sense of place are economic change, demographic change, political change, sociocultural change, technological change and environmental change. As well, local histories and physical landscapes contribute to the uniqueness and differences in cities.
 Economic changes are often dynamic and exist on many scales. An economic change may be, for example, the shift from a subsistence-based economy to one of pre-capitalist trade or, in contemporary society, a shift in the form of capitalist accumulation. Cities, as sites of resource agglomeration, are key actors within the network of global economic activity. Cities gather, regulate, produce and redistribute capital in the form of physical resources, money and human labour. As well, cities have their own regional and local economies that are connected to broader economic flows.
 Within cities, as well as among cities, capital is unevenly distributed between people, which causes shifting demographic, political and sociocultural changes.
 Demographic changes, such as the size, composition and speed of change profoundly affect urban landscapes. For example, in 2011, the city of Surrey was the fastest growing city in Canada. With its large and growing East Asian population, it is also emerging as a multicultural hub within the province, and at the same time it is a place characterized by a growing local economy and a mild climate, placing it as an affordable alternative to Vancouver or Victoria.
 Political change at various scales (international, federal, provincial and municipal) also has important effects on cities. Governments have the power to levy taxes and to redistribute resources. They make laws that regulate everything from environmental and economic activity to managing migration. Shifts in political agendas can mean the difference between securing funding for a local health authority versus public transit in the region.
 Sociocultural changes affect everything from architectural style to the kinds of amenities that are provided in cities. For example, BC is known for its natural beauty, so cities often highlight local access to outdoor activities such as hiking, skiing or cycling. Sociocultural change is broader than physical attributes, however. Behaviour toward minority groups has also altered drastically within cities over the years. For example, from 1859 to 1923, Canada levied the Chinese head tax, a fee charged to each Chinese person entering Canada. It was abolished in 1923 by the Chinese Immigration Act, which prohibited immigration from China to Canada. Many years later, in 2006, the federal government offered an official apology and financial remuneration to survivors and their spouses who paid the head tax.
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  Figure 1.2. Residential schoolchildren. St. Paul’s Indian Industrial School, Middlechurch, Manitoba, 1901


 Another example of changing attitudes is evident in the story of the Indian residential school system, which was in place from the 1880s until 1996. During much of that time, Aboriginal children were required to attend government- and church-run schools under an ideology of assimilation. There was widespread physical, sexual and mental abuse within the schools, which also separated Aboriginal children from their families and their land. The increasing urbanization of Aboriginal people in BC and in Canada is also attributed to the residential school system. In 2008, the federal government apologized for how Aboriginal people were treated under the system.
 Technological changes affect the physical environment and how people live in cities. Economic innovation is often precipitated by technological change. For example, the development of the steam engine was strong enough to power a long-distance railway across much of North America. Today, advances in telecommunications and wireless networks allow people in cities to carry devices that allow mobile Internet access. Cities have also become tech hubs, providing jobs to local economies. For example, Vancouver is the home to HootSuite[1] and Electronic Arts Entertainment. [2]
 Environmental changes that affect cities tie into broad networks. For example, air pollution and water quality cannot be governed or contained at the local level; they require cross-jurisdictional management. Increasing CO2 emissions not only raise local health risks in cities, causing higher rates of asthma and other respiratory illness, but also contribute to global climate change.
 Understanding the interrelationship of these various urbanization processes helps us to understand the dynamic role of cities.
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Suggested Activities


  Suggested Activities

  Activity 1

  On the interactive map of BC[1] select the different types of mining taking places across the province and answer the following questions:

  
    	What are the five different types of landscapes illustrated in the map? What is the relationship between the types of mines you see and the type of landscape?

    	How many mines are currently in operation across BC?

    	Where are most of the mines located?

    	How many are coal mines? Where are they mainly located?

    	How many are metal mines? Where are they mainly located?

    	How many are industrial mineral operations? Where are they mainly located?

  

  Activity 2

  On a map of British Columbia, locate Yale, which is just north of Hope, on the Fraser River. (Hope is directly east of Vancouver and directly north of Ross Lake in Washington.) Follow Highway 1 north to Cache Creek and then continue north on Highway 97 to Quesnel. At Quesnel, go east to Bowron Lake Provincial Park, and just before coming to the Bowron Lakes you will find Barkerville. What is Barkerville like as a town today? Can you find anything on its historical significance?

  Activity 3

  Using the historical gold rush interactive map[2] can you find out anything on the smaller gold rushes between 1859 and 1869? What region of BC were they located in?

  The Big Bend gold rush was in an area of the upper Columbia River which was extremely remote from any form of non-First Nations civilization in that period. It was impossibly remote from the Fraser River, but some managed to reach the Big Bend rush overland up the Rocky Mountain Trench from what is now Montana, or up the Columbia River itself. Imagine you are a prospector stating from Victoria, making the journey to area. Create a map of your journey on Google maps as it would look today and write 10 tweets/Facebook posts documenting your trip.

  Activity 4

  Watch the two videos Mining Watch Canada: A Video Profile[3] and Sacred Headwaters,[4] both created by the organization Mining Watch, and answer these questions:

  
    	Who is impacted most by mining?

    	Why should we care about the rivers?

    	What resources are we losing from mining?

  

  Activity 5

  “We must do the responsible work. It is one thing to dig the earth. It is another to care for it” (anonymous First Nations saying). What do you understand by this saying? What does it tell you about the importance of the relationship between people and the land? Can you think of an example in BC where this relationship is being threatened or is broken?

  Activity 6

  Skim this Globe and Mail newspaper article[5] from February 2013 and answer the questions:

  
    	What is worse than environmental costs, according to Darlene Simpson?

    	Locate the Skii km Lax Ha Band land on Google maps. What environmental features located in the area would be affected by the mining?

    	What employment has the mining brought to the people in the area?

    	What is mined in the area?

  

  Activity 7

  Imagine you are organizing a kick starter or crowd-funding campaign dealing with an issue on rights and/or environment at the Endako Mine. Share it with your family and friends and see how much money you “raise.”

  Activity 8

  The photographs (Fig 4.10) show a group of miners queuing for their license to mine and then working in a mine during the gold rush. Can you describe the conditions you see in the photographs for the workers? Why do you think men (and some women) would have endured these conditions?

  
    
      [image: Figure 4.10: (top photo) Miners line up in Custom House Victoria for certificates to mine (bottom photo) miners in the field]
    
    Figure 4.10: (top photo) Miners line up in Custom House Victoria for certificates to mine (bottom photo) miners in the field
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  	Figure 4.0. Miners line up in Custom House Victoria for certificates to mine during the Klondike gold rush by James Skitt Matthews (http://searcharchives.vancouver.ca/miners-line-up-in-custom-house-for-certificates-to-mine-during-klondyke-gold-rush) is in the public domain and Photograph of miners during the gold rush by unknown (http://commons.wikimedia.org/wiki/File:Photograph_of_Miners_During_the_Gold_Rush_-_NARA_-_298079.jpg) is in the public domain




  
    	Interactive map of BC http://www.mineralsed.ca/s/Geology.asp↵


    	Interactive Gold Rush map on Google Maps https://www.google.com/maps/ms?msid=206001999525231667103.0004fb997745c1087bebd&msa=0↵


    	Mining Watch Canada: A video Profile http://www.miningwatch.ca/miningwatch-canada-video-profile↵


    	Sacred Headwaters http://www.miningwatch.ca/sacred-headwaters-wade-davis-and-photos-paul-colangelo↵


    	Globe and Mail newspaper article for activity 7 http://www.theglobeandmail.com/news/british-columbia/why-one-first-nation-band-is-embracing-mining-despite-its-environmental-impacts/article8158085/↵


  






6
Additional Credits

Support for the creation of this book was provided by:
 
  	Hilda Anggraeni, Illustrator, BCcampus

  	Amanda Coolidge, Manager, Open Education, BCcampus

  	Clint Lalonde, Manager, Open Education, BCcampus

  	Brad Payne, Programmer, BCcampus

  	Barbara Rheuling, Facilitator, BookSprints.net

  	West Coast Editorial Services

  	Jon Strang, Librarian, UBC Library


And UBC librarians Darrell Bailie, Paul Lesack, Shawnna Parlongo, Sally Taylor, Ursula Ellis, Marjorie Mitchell, Devin Soper and Bryan Beck.
 With thanks to Megan Beckett from Siyavula and Dr. Erika Pearson from the University of Otago for their help and advice on organizing a textbook sprint.
 And finally, a very special thank you to all those who contributed resources and were willing to release their content with a Creative Commons license so that they could be included in this book.





Case Study 3: 2003 Okanagan Mountain Park Fire

On August 16, 2003, a wildfire was started near Rattlesnake Island in Okanagan Mountain Provincial Park in British Columbia. The one-in-a-hundred-year inferno began with a lightning strike and was fuelled by a constant wind and one of the driest summers in a decade.
 If you are reading this in print, you can view the following video at: https://www.youtube.com/watch?v=AsPG8zB-V1E
 
  

 The fire grew northward and eastward, initially threatening a small number of lakeshore homes, but quickly became an interface zone fire as it approached the city of Kelowna. An interface zone is an area where urban development occurs on or near lands that have a significant fire risk.
 
  
    [image: Figure 1. Satellite image in natural colours of the fire location and the surrounding area. In white is the smoke from the fire, in red inside the white area are fire hotspots of intense heat.]
  
  Figure 8.12 Satellite image in natural colours of the fire location and the surrounding area. In white is the smoke from the fire, in red inside the white area are fire hotspots of intense heat.


 The fire eventually grew to cover over 250 square kilometres and  forced the evacuation of 27,000 residents. The firestorm challenged personnel from over 60 fire departments across BC: over 1,000 forestry fire fighters, contractors and loggers as well as 1,400 members of the Canadian armed forces.
 Tourism and the local wine industry were heavily impacted by the fire. August is the peak tourist season in the Okanagan region and tourism numbers are estimated to have declined 30% to 50% below normal during the period of the fire. A popular tourist attraction for extreme mountain biking, the Crawford area trails were closed indefinitely. The Kelowna Crags, a rock-climbing area within the fire zone was compromised by the heat of the fires, and six marine campgrounds accessible only by boat on Okanagan Lake, were destroyed. The St. Hubertus Estate Winery, originally planted in 1928, was destroyed along with the the owner’s home and the entire 2003 crop. Although St. Hubertus was the only winery damaged by fire, many others in the region also lost their crop that year due to smoke taint.
 In the end, 239 buildings were destroyed. The fire also destroyed 12 historic wooden railway trestles and damaged two other steel trestles in the Myra Canyon. These trestles were part of the Myra Canyon Section of the Kettle Valley Railway, in use from 1914 to 1978, and were considered a historic engineering feat. The section was declared a national historic site of Canada in 2002.
 Attributions
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Summary

Physical geography is the study of the processes and patterns of the natural environment. This chapter provided an overview of the array of process that create British Columbia’s physical characteristics and give the province its unique landscape.  BC’s complex landscape includes 47 official ecoregions as defined by the government of BC – areas with physiographic, microclimatic and oceanographic variation. Marine and terrestrial ecosystems interact to create a unique and vibrant coastal zone.
 Climate change refers to change in weather patterns over time. Climate change impacts irreplaceable natural resources: water and air, game, fish, scenery, flood control natural barriers, metals, minerals and natural gas. The province of British Columbia must take some actions to further protect the environment of the region. Each person can make a difference if acting as a collective. Possible actions include:
 
  	Reducing emissions by reducing car usage, buying food locally, using eco-friendly products where possible, buying energy efficient appliances, getting energy from renewable sources and turning down heat sources in winter by just two degrees.

  	Enhancing preparedness procedures, as has been done with the creation of  FireSmart communities.


Geology refers to the study of the solid features of any celestial body (such as the Moon or Mars). Geology gives insight into the history of the Earth by providing the primary evidence for plate tectonics, the evolutionary history of life and past climates. Geology is vital in BC as economic development is associated with mineral and hydrocarbon (oil and natural gas) exploration and harvest.
 Geomorphology is the study of the process that creates and transforms the surface of the Earth. Geomorphology seeks to understand landform history and dynamics, and predict future changes through a combination of field observation, physical experiment and numerical modelling (geomorphometry). Plate tectonics theory suggests that the Earth’s lithosphere is made up of seven large plates and several small ones. The plate edges are where most volcanic and earthquake activity take place.
 Natural hazards are a direct result of the physical geography of BC. BC has a complex system of fault lines. The five fault lines featured in the chapter are the Pinchi Fault in Central BC, the Fraser River Fault, the Columbia River Fault, the Rocky Mountain Fault and the San Juan Fault.
 Some of the most devastating events that have occurred because of natural hazards include the Okanagan forest fire, the Hope Slide and the Port Alberni tsunami.





Food Systems in the Physical Landscape

British Columbia food systems reflect regional biophysical factors, human behaviour and the political-economic relations in which food practices have evolved and currently exist. The main biophysical constraints to human food procurement in BC include landscape features (e.g., slope and elevation), soil fertility, climate, and water availability (both groundwater and precipitation).
 Geologically speaking, British Columbia is a newcomer to North America, and most of the province has experienced dramatic geologic changes over the last 200 million years. The region as we know it today was created through tectonic movement (e.g., terraine deposition, earthquakes and volcanic eruptions) and climate-influenced, geomorphic processes (episodic glaciation, weathering, erosion and sediment transfer). As a result, BC has a “pointy” landscape with several difficult-to-traverse mountain ranges and relatively few areas of high soil fertility suitable for conventional agricultural practices.
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  Figure 5.1 Agricultural regions of British Columbia


 The highest soil fertility is primarily located in sinuousriver valleys and deltas much like the Fraser River Valley. In fact, of the province’s 92,250,929-hectare land base, the Canadian Land Inventory estimates that only 5% is suitable for agriculture, 2.7% is capable of growing a reasonable range of crops and 1.1% is prime agricultural land (Smith, 2012).
 While the geography of soil fertility is severely constrained in BC and largely determinative of the major agricultural regions, agricultural capability of the land is measured by the Canadian Land Inventory,[1] which includes soil fertility as just one of many considerations in ranking lands on a seven-class scale as shown in Table 1.
 Class 1 is prime agricultural land that has no significant limitations and is suitable for most crops while Class 7 is land unsuitable to agriculture. The seven-class scale is modified by 16 subclasses that provide information on the kind of management problem or use limits that might exist for agricultural land; for example, erosion (E), excess water (W), salinity (N) and stoniness (P) (see Table 5.2). 
  
 Table 5.1 Land Capability Class for Mineral Soils 	Class 1
 Class 1 land is capable of producing the very widest range of crops. Soil and climate conditions are optimum, resulting in easy management. 
	Class 2
 Class 2 land is capable of producing a wide range of crops. Minor restrictions of soil or climate may reduce capability but pose no major difficulties in management. 
	Class 3
 Class 3 land is capable of producing a fairly wide range of crops under good management practices. Soil and/or climate limitations are somewhat restrictive. 
	Class 4
 Class 4 land is capable of a restricted range of crops. Soil and climate conditions require special management considerations. 
	Class 5
 Class 5 land is capable of production of cultivated perennial forage crops and specially adapted crops. Soil and/or climate conditions severely limit capability. 
	Class 6
 Class 6 land is important in its natural state as grazing land. These lands cannot be cultivated due to soil and/or climate limitations. 
	Class 7
 Class 7 land has no capability for soil bound agriculture. 

 
 Table 5.2 Land Capability Subclasses for Mineral Soils 	A  	Soil moisture deficiency 	M 	Soil moisture deficiency 
	B 	Wood in the profile 	N 	Salinity 
	C 	Adverse climate
 (excluding precipitation) 	P 	Stoniness 
	D 	Undesirable soil structure 	R 	Shallow soil over bedrock and/or bedrock outcroppings 
	E 	Erosion 	T 	Topography 
	F 	Fertility 	W 	Excess water
 (groundwater) 
	I 	Inundation
 (flooding by streams, etc.) 	Z 	Permafrost 
	L 	Degree of decomposition- permeability 	H 	Depth of organic soil over bedrock and/or rockiness 

Frost-Free Days
 The interaction of landscape with climate also leads to major constraints to the expansion of agriculture in BC. The number of frost-free days and growing degree days determines what kind of crops can be expected to successfully grow in different geographic regions. Frost-free days decline as elevation and latitude increase as shown in Figure 2.
 
  
    [image: Figure 2. British Columbia Frost Free Days]
  
  Figure 5.2 British Columbia frost-free days


 
 Water Accessibility
 Water accessibility is also a factor in the success of agriculture. In many areas of the province, such as the semi-arid Okanagan valley, precipitation and groundwater resources are combined with irrigation technology to increase the water availability of crops. As much of the agricultural lands occur in river deltas and floodplains, there is also sometimes a need to pump excess water out of fertile soils.
 
  
    [image: Figure 2. Osoyoos in BC, Canada]
  
  Figure 5.3 The town of Osoyoos, British Columbia, sits at the southern end of the  semi-arid Okanagan valley


  
 
  
    [image: Figure 4. Annual precipitation in British Columbia.]
  
  Figure 5.4 Annual precipitation in British Columbia


 Attributions
 
  	Figure 5.1 Agricultural Regions of British Columbia from 2011 Census of Agriculture, BC Ministry of Agriculture, http://www.agf.gov.bc.ca/stats/Census/2011AgriCensusBCHighlights.pdf


  	Figure 5.2 British Columbia frost-free days. Map of frost-free days by Hilda Anggraeni is an adaptation from the British Columbia Ministry of Agriculture (http://www.agf.gov.bc.ca/resmgmt/maps/frostfre.jpg) and Natural Resources Canada (http://atlas.nrcan.gc.ca/site/english/maps/reference/index.html#outlinecanada) licensed under CC-BY  3.0 (https://creativecommons.org/licenses/by/3.0/).

  	Figure 5.3 The town of Osoyoos, British Columbia is in the Public Domain https://en.wikipedia.org/wiki/Osoyoos#mediaviewer/File:OsoyoosBC.JPG

  	Figure 5.4 Annual precipitation in British Columbia adapted from Impacts to Adaptation: Canada in a Changing Climate, Ch. 8, Figure 2 (www.nrcan.gc.ca/environment/resources/publications/impacts-adaptation/reports/assessments/2008/10253) by the Government of Canada Natural Resources and used under the non-commercial terms of license located at http://www.nrcan.gc.ca/terms-conditions/10847 .




  
    	Canadian Land Inventory http://sis.agr.gc.ca/cansis/nsdb/cli/index.html↵


  







Summary

Summary
 In this chapter we learned to develop an understanding of the diversity of perspectives within the sub-discipline of health geography. Health geography is the study of health and ill health in relationship to place. It is concerned with the study of disease ecology and mapping, health service provisions, therapeutic landscapes, public health policy, health in the workplace, patient experience, experience of disease, experience of disability, geographies of care and responsibility and embodiments of mental (ill) health.
 To better understand the diversity of health geographies, it is important to think about how health is related to the spatial distribution of people and resources. This is done by bringing attention to the social determinants of health, epidemiology including mapping incidence of disease and a focus on access to health services. There are great opportunities to improve health surveillance intuitiveness through the use of GIS technologies.
 BC’s health system is based on ethical obligations of providing all people access to health services and ensuring that all BC citizens can realize their right to health. New approaches to providing this kind of access include mobile and telehealth options for people in rural communities. As we can see from the case study on the “golden hour,” the significant rural settlements in BC provide diverse challenges to accessing healthcare, especially in the case of acute trauma. Recently health geographers have been drawing on an intersectionality approach to understanding the complex interrelationships of health and place.




Forest Tree Tenures

The provincial government manages the forestry industry and controls about 95% of the timber harvesting lands. Therefore, determining tenures and tax rates is important. Types of tenure, tree species, location, transportation and end use are all part of the basis for BC provincial taxes levied on the forestry industry.
 The term “timber tenure system” refers to the collection of legislation, regulations, contractual agreements, permits and government policies that define and constrain a person’s right to harvest the province’s timber. “Timber tenure” is commonly used to describe the agreement between a company and the government that grants rights to harvest a specified volume of timber. Tenure is the way in which rights are held; tenure is not a right itself. A wide variety of timber tenures are in place, reflecting the diverse objectives for forest use that have been pursued since the early 1900s.
 Forest tenure is complicated in BC due to environmental concerns (sustainable harvesting) and Aboriginal claims. In 1945, the Sloan Commission established new forms of tenure which resulted in amendments to Forest Act in 1947 and included changes to two forms of tenure.
 
  	Tree farm licenses, which are area-based tenure that grants private forest companies long-term renewable licenses, changed from 21 years to 25 years.

  	Public sustainable yield units (PSYUs) became volume based, changing the way that stumpage rates are charged.


Tree farm licenses give a company the right and responsibility for building roads, planning and reforesting in an area. They allow a large amount of private control over the land. By 2001 there were 34 tree farm licenses in BC.
 In the past, Crown grants also allowed provincial forests to be controlled by private groups. Such grants gave cutting rights to private railway companies, which created an incentive to increase construction. Esquimalt and Nanaimo Railway Charter grants resulted in one-quarter of the Vancouver Island forests becoming private property. The actual amount of land in leased lands, timber leases or Crown grants make up 4% of the land total of BC. The grants accounted for most of the wood harvested until 1940s and still make up a substantial amount of today’s production. These private lands are some of the most productive in BC.
 Public sustained yield units (PSYUs) are a volume-based tenure. The Ministry of Forests, Lands and Natural Resource Operations determines the volume of wood to be harvested by private companies using harvest contracts and licenses. The ministry is also responsible for building roads and for reforesting. In the 1950s and 1960s, this tenure was mostly found in the Interior as fewer larger companies were in business in that region.
 The Forest Act of 1947 introduced several changes to:
 
  	Ensure industrial access to guaranteed long-term timber supplies

  	Stimulate capital investment in processing plants and therefore assure economic stability and development

  	Bring forests under “sustained yield management”  (Edgell as cited by McGillvray, 2011)


This act demonstrated a major shift in thinking: forests were not inexhaustible, they needed to be replanted and better managed. The two forms of tenure led to a debate over who was the better manager: the ministry with the PSYUs or the companies with the tree farm licenses.
 The Forest Act was amended again in 1978. The changes included the following:
 
  	All lands under old timber licenses (all forms of tenure except the Crown grants) would revert back to the Crown once they were harvested.

  	Provincial forests were divided up into 36 management regions called timber supply areas (TSAs).

  	Licenses and harvest contracts under the PSYUs were replaced with other licenses.


Forest licenses became the most common form of tenure. With a forest license, the holder has the right to harvest a stated volume per year. The forest license has the same volume-based system of the PSYUs but with 15-year renewable terms. Timber license sales also replaced PSYUs, small business forest enterprise programs, wood lot licenses and several pulpwood agreements. Tree forest licenses and farm licenses  accounted for 90% of annual allowable harvest in 1993. (The “annual allowable cut” is the rate of harvest, or volume of wood, allowed for each tenure type in each timber supply area.)
 The timber production increase from the 1960s (largely from the Interior) provoked new concerns about tenure privatization. Between 1981 and 1986, the recession brought on big changes to the industry and led to a decision to reduce the bureaucracy. In 1982, the Ministry of Forests proposed a policy change that would allow forest licenses and timber sale licenses of short duration (but under the government’s control) to be converted to tree farm licenses.  By 1988, legislation was put in place to allow this to become possible. The public viewed this as a move to privatization because of the allowance for 25-year renewable terms, and regarded the change as a lack of management of the forest.  In response, the government scrapped the policy before it was implemented.
 Tenure proposals were put in place to increase the number of tree farm licenses. Round table discussions were held in the 1990s but they did not change much in the tenure system. There was a major increase in the number and size of public parks and protected areas, which meant that less land was available to be logged. By the 1990s, protected areas on the coasts doubled.
 Different types of tenure have led to questions such as the following:
 •    What about the dominance of large corporations?
 •    How can higher-value-added materials be obtained?
 •    What about privatization?
 •    Should trees be viewed as fibre only?
 •    What else do trees provide?
 The provincial government benefits from the revenues derived from the forest industry. Most of the revenue comes from taxes, both direct and indirect. The main direct tax is stumpage fees on logs, which vary according to tree species, size, quality and end use. Stumpage is the price charged by a land owner to companies or operators for the right to harvest timber on that land. It used to be calculated on a “per stump” basis (hence the name) but is now usually charged by tons, board feet or by cubic metres. Stumpage fees account for market value of wood, physical conditions of environment difficulty in obtaining the timber and volume per hectare, as well as types of tenure.
 There are also costs to the province associated with the forestry industry. For example:
 •    Road building and engineering
 •    Forest fire management: research, programs to minimize risk and fighting fires
 •    Pest and disease management: research, programs to minimize risk and programs to fight pests and disease
 •    Reforestation
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Tools for Spatial Data Collection and Utilization

Geographic Information
 Geographic information is the collection of information about places and events that occur on the Earth’s surface. Geographic information science (GIScience) is the study of organizations and tools associated with the process of collecting and disseminating geographic information. GIScience research includes topics that relate to cartography, remote sensing, photogrammetry, web mapping and spatial data organization. Digital data management of spatial information is also associated with GIScience.
 As we have seen throughout this book, there are a wide range of ways in which GIScience can help solve real-world problems. In this section, a range of tools associated with the collection and distribution of spatial data are presented as well as recommendations for further reading.
 Geographic Information Systems (GIS)
 Geographic information systems (GIS) are systems for input, storage, manipulation, summarizing, editing, querying and visualizing geographic information. (Read more in Longley, Goodchild, Maguire, & Rhind, 2005).
 Surveying
 Surveying is the science of accurate measurement of natural and humanmade features on the Earth. Data collected by surveyors are then used to create highly precise maps. Surveyors calculate the precise position of points, distances and angles through geometry.
 Remote Sensing
 Remote sensing is the use of satellites orbiting the Earth to capture information of the surface and atmosphere. Satellites vary in spatial and spectral resolution. These signals are then transmitted to receiving stations on Earth where they can be transformed and distributed as digital images to be analyzed. Through the use of remote sensing, applying specific calculations to images can help spatial information analyst identify and classify features on a landscape such as changes in snowmelt and identifying the location of seasponges[1] without physically setting foot in that region. Remote sensing can be used to sense changes in ground cover, locate the presence of surficial minerals and identify the location of different types of vegetation. Both the Government of British Columbia[2] and the Government of Canada[3] extensively utilize remote sensing.
 Maps
 Maps are mathematical representations of Earth and the Earth’s surface. They can be used for geospatial data storage, spatial exploratory functions and as an analytical tool. Maps are a medium for visual communication of geospatial information relationships and depict human perception of the world. They can be used as spatial decision-making tools. For further study on maps, try the map reading skills crash course at http://www.wikihow.com/Read-a-Map
 Cartography
 Cartography is the design, construction and evaluation of maps. When designed well, maps can be powerful communication tools. The practice of cartography may require the knowledge of graphic design, computer science, mathematics, statistics, psychology and, most certainly, geography. The purpose of a map is to reduce the complexity of the real world to communicate a specific idea. A map should be quickly and easily interpreted by the viewer. All maps must include a legend to inform the user what is being represented, a north arrow or compass to orient the user and a scale bar to to reveal the dimensions being represented on the map. Cartographic principles are in place to guide cartographers. (Read more in Slocum, McMaster, Kessler, & Howard, 2009.)
 Geovisualization
 Geovisualization is the display of geospatial information to be explored interactively in an effort to facilitate the process of hypothesis formation and knowledge construction (Dodge, McDerby, & Turner, 2008; Dykes, MacEachren, & Kraak, 2005; Kraak & MacEachren, 2005; MacEachren & Kraak, 2001). Data exploration is an individual activity in which unknown spatial patterns are revealed in an interactive environment (Slocum, McMaster, Kessler, & Howard, 2009). A major difference between static cartography and geovisualization is interaction, and with geovisualizations it is possible that some information may go unnoticed without that interaction. Geovisualizations make it possible to provide more than one view (through multimedia, or another map, or tables or graphics). Geovisuazliations allow users to interact with data drawing their own conclusions and making them feel like they have made a new discovery.
 There are a wide varity of software packages available to create maps and geovisaulziations. A few software packages currently available and widely used are:
 	QGIS, a free and open source software (FOSS), meaning that it is free of charge and the code is made publicly available to be manipulated and improved. Additional tools and plug-ins are constantly being created. QGIS can be run on Mac or PC. http://www.qgis.org/en/site/

  	ArcGIS, a proprietary software and industry standard


Increasingly, anyone with Internet access can utilize simple GIS capabilities through online mapping platforms such as a digital earth. Digital globes or web maps are interactive digital representations of the Earth’s surface. Applications associated with Web maps include information systems used for online travel and hotel bookings, finding restaurants and getting directions to a desired location. Application programming interface (API) make it possible to harness information from online resources such as social media outlets and other data repositories that can then be collected and integrated with a map.
 Digital Globes
 Digital globes are three-dimensional representations of the Earth in high-resolution format. The aim of a globe is to reduce distortion and reveal spatial relationships between places. Digital globes provide many advantages. The user is able to scale up or down with ease since they are highly interactive. Digital globes are easy to transport since they are accessible on mobile and desktop computers, files can be shared easily and each user can choose a topic of interest to overlay on the globe. As well, they are dynamic and can be outfitted with up-to-date information. Interacting with digital globes is fun because the user can pan and zoom anywhere in the world on the fly.
 Popular digital globes that also have an API associated to assist in the creation of “mashups” include:
 	Google Earth

  	Google Maps: proprietary data sources

  	OpenStreetMap: all data have been contributed volunteerarily by citizens uploading and digitizing spatial data

  	Yahoo Maps

  	MapQuest


Smartphones are pervasive among the general public and can be used to collect all sorts of spatial data. Most smartphones have built-in sensors that are able to document spatial data. Two ways in which you have likely interacted with geospatial technology and geographic information science with a smartphone are through volunteered geographic information and location-based services.
 Volunteered Geographic Information (VGI)
 Volunteered geographic information (VGI) is information collected by users roving the surface of the Earth. VGI is the contribution of content regarding local activities in various geographic locations around the world that may traditionally go unnoticed by the rest of the world’s media. People now have the ability to share qualitative or quantitative information with an Internet-enabled audience about their experience in a specific place in the world. VGI is typically collected and shared through the use of smartphones. Examples of VGI include checking into a location using Facebook or Foursquare, geotagging a photo and sharing a restaurant review on Yelp. When you use a new application you should be asked “Does this app have permission to use your locational information?” If you answered “yes” for the camera application on your phone, geocoded coordinates will be applied to the metadata associated with the image file so you can then map your photo at a later time, or an application associated with your phone will map your photos for you. This could be considered VGI.
 Location-Based Services (LBS)
 Location-based services (LBS) are services that offer information about where a location-aware device user is situated (Gartner, Cartwright, & Peterson, 2007; Jiang & Yao, 2007). Examples include popular applications such as Google Maps.
 VGI and LBS and the collection of other types of spatial data are not possible without sensors for collecting spatial data.
 With the increased computing capabilities and decrease in cost for hardware, collecting spatial data is becoming more and more accessible and feasible for the public. There are several options for collecting your own local spatial data and it can be done with relatively low-cost resources.
 Global Positioning System (GPS)
 A global positioning system (GPS) is a satellite network that communicates with GPS receivers accessed by mobile users. The GPS receiver needs to connect with four or more satellites orbiting the Earth, as reference to calculate the precise location of the user within a few metres. GPS satellites were launched by the United States military but are also used for civilian use. GPS receivers are widely used in cars and smartphones to provide directions to specific locations. Individual GPS recievers can be purchased and installed on almost anything. Physical geographers and human geographers alike find them valuable for documenting information about place.
 Data formats collected by the GPS can be exported from many different file formats to be used in a wide variety of software platforms.
 For collecting your own up-to-date aerial photos you can mount cameras and GPS sensors to drones or unmanned aerial vehicle (UAV) ages, or by balloon mapping.
 
  
    [image: Figure 1. Drone and Moon by Don McCullough (https://www.flickr.com/photos/69214385@N04/8725078749/in/photostream/) licensed under CC BY 2.0 (https://creativecommons.org/licenses/by/2.0/)]
  Figure 1. Drone and Moon by Don McCullough (https://www.flickr.com/photos/69214385@N04/8725078749/in/photostream/) licensed under CC BY 2.0 (https://creativecommons.org/licenses/by/2.0/)


 An example of balloon mapping
 The interactive aerial map below shows an example of balloon mapping. If you are reading this in print, you can view the map at http://archive.publiclaboratory.org/leaflet/?tms=http://mapknitter.org/tms/ne-false-creek/&lon=-123.1058161843&lat=49.2763304549&zoom=17
 
  

 If you are interested in trying out balloon or kite mapping yourself, you’ll find some do-it-yourself resources at http://publiclab.org/wiki/balloon-mapping.
 Existing Spatial Data Sources
 Several government and other organizations often make spatial data publicly available in a variety of formats that are relatively easy for the general public to use through the creation of mash-ups. Mash-ups are web pages that take data from two different sources or sets and put them together. Just two examples of mash-ups include taking data from Vancouver open data and overlaying them on a Google maps.
 	Vancouver Open Data in file formats compatible with the Web, Google Maps and Google Earth, ArcGIS and QGIS and several other file formats compatible with accessible software systems. http://vancouver.ca/your-government/open-data-catalogue.aspx

  	British Columbia Open Data http://www.data.gov.bc.ca/dbc/geographic/index.page?WT.svl=Breadcrumb

  	Canada wide data offered by the Canadian government in file formats compatible with QGIS and ArcGIS. http://geogratis.cgdi.gc.ca/


There are far more available online, and they will change rapidly. There is increasing expectation that data should be made publicly available.
 Ethical Considerations
 When creating maps and interacting with spatial data, ethical considerations are required. It is important to consider what is and is not being represented on a map, and who and who is not being represented in a data set. Geospatial information is inherently sensitive because it is tied to specific locations and people. When building applications that collect or share personal information, it is important to consider whether the people who are being represented know that their information is being used and how it is being used.  Privacy of information laws must be considered.  (To read more about the ethical implications of mapping, see Crampton, 2010.)
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  	Modeling the Distribution of Geodia Sponges and Sponge Grounds in the Northwest Atlantic http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0082306#pone-0082306-g011↵


    	Examples of how the government of British Columbia uses remote sensing can be found at http://www.for.gov.bc.ca/hts/rs/↵


    	Examples of how the government of Canada uses remote sensing can be found at http://www.nrcan.gc.ca/forests/remote-sensing/13429↵


  





Homelessness and Poverty in the First World

Homelessness is a complex social problem, and the characteristics of homelessness vary geographically (Gregory, Johnston, Pratt, Watts, & Whatmore, 2009). Homelessness has increased dramatically in the Global North since the 1970s especially among the most vulnerable populations (Takahashi, 1996).
 Homelessness, or the threat of homelessness, is not just people living or sleeping on the street. Sometimes homelessness is not visible, but it still exists where people are living in abandoned buildings, living in tenements, using emergency shelters, using family or friends as places to stay or even “couch surfing.” The line between being housed and being homeless is often not clear, as people can find themselves in a cycle of moving between temporary “homes” (e.g., staying with family or friends) and shelters for the homeless. As well, many people live in housing that does not meet health and safety standards (e.g., the presence of mould; inadequate electrical or heating systems). All of these living situations put people at risk of poor physical, mental and emotional health.
 Homelessness is usually publicly stigmatized, and government policies that affect homeless people and their rights and access to public space are often harsh (Mitchell, 2003).
 Can you imagine that these scenes or situations take place in Canada and specifically in BC?
 The Causes of Homelessness
 Homelessness is an outcome of the complex interplay of structural factors, systemic failures and individual circumstances (Gaetz, Donaldson, Richter, & Gulliver, 2013):
 
  	Structural factors are where the cost of living has increased but without an adequate increase in income, particularly for those in the lower income brackets or those on social assistance.

  	Systemic failures occur when people fall between the cracks of a country’s systems of care. For example, when people are discharged from hospitals or correctional facilities into emergency shelters or when youth transition out of the child welfare system.

  	Personal circumstances may come into play when individuals and families experience catastrophic events such as job loss, illness or a house fire. Traumatic events or health problems can add to the risk of becoming homeless when housing or income is in short supply.

  	Family violence and conflict, particularly for women, children and youth, may push individuals to flee their homes in order to protect themselves.
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Case Study 1: The "Golden Hour" and Access to Health Care

A significant, but often overlooked, public health concern that could benefit from public health surveillance is that of injury.
 
  Although injury does transcend socio-economic status, age, sex and other dimensions of difference, noticeable variations do exist. Analysis of injury data has revealed that particular age groups, social classes, and geographic locations are disproportionately suffering injuries. Through injury surveillance it is possible to identify causes of injury and appropriate evidence-based injury prevention efforts to be implemented that may target the affected population group or location (Cinnamon, 2013).


 Professor Nadine Schuurman [1] and her research group have made great strides in injury surveillance research. Schuurman and her colleagues (2006) created a model to show hospital catchment areas in rural BC. Their model implemented spatial road network analysis combined with population data to represent access to hospital-based care services and travel time for the population. The model shows the spatial distribution of the “golden hour.” In acute trauma, receiving medical treatment within one “golden hour” will greatly increase an individual’s chance of survival.  This model takes into account the unique geographic features in BC such as mountains and large water bodies that influence the time it takes to get to a hospital in rural areas of BC.
 
  
    [image: Figure. 1 hour service areas for all hospitals in Rural British Columbia]
  
  Figure 7.1 One-hour service areas for all hospitals in rural British Columbia.
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  	Figure 7.1. One-hour service areas for all hospitals in rural British Columbia by Schuurman, Fiedler, Grzybowski and Gund (http://www.biomedcentral.com/content/pdf/1476-072x-5-43.pdf) used under CC-BY 2.0 license (http://creativecommons.org/licenses/by/2.0/)




  
    	Professor Nadine Schuurman http://www.sfu.ca/gis/schuurman/↵


  







Pulp and Paper Mills

While lumber was and is a vital part of the forestry industry, pulp and paper mills increased in importance in the 20th century due to global demand. By the 1930s both Powell River and Ocean Falls were important producers of pulp. By 1951, Prince Rupert, Duncan Bay, Port Alberni, Marmac and Victoria added pulp and paper mills and the demand increased throughout the 1960s.
 Multinational corporations were encouraged to invest in the forestry industry, and in the 1960s Weyerhaeuser (an American company) developed a state-of-the-art pulp mill in Kamloops, which produced more than just pulp. Weyerhaeuser  owned sawmills that allowed them to have the rights to the raw materials and much more control over the end uses. Having both sawmills and pulp mills made economic sense because the by-products of the sawmills could be used.
 In the 1960s and 1970s, major investments were being made in production in BC’s Interior, as both the road and railway systems had increased to give more access to forest resources. The 1970s saw production increase but consolidation and integration meant fewer mills. New mills were more efficient, so older mills on the coast were pressured to compete more effectively with Interior investments. By the 1990s and early 2000s, increased economic pressure from a globalized market resulted in Prince Rupert, Powell River, Port Alice and Port Alberni mills being restructured, and the Gold River Mill closed.





Key Terms


  Key Terms

  Annual allowable cut (AAC): The amount of forest in BC allowed to be harvested. Currently the AAC is 75 million cubic metres, including the temporary increases totalling about 5.5 million cubic metres that are in place for salvaging timber attacked by mountain pine beetle in the Interior.

  Coniferous:  Refers to trees that are cone-bearing and evergreen. Coniferous trees make up the majority of broad tree species in British Columbia (pine, spruce, fir, cedar and hemlock) and are the most commonly harvested for the lumber and pulp industry. These trees tend to grow slowly between the fast-growing deciduous trees. Eventually they grow to take the majority of the sunlight and cause the death of the previously predominant deciduous trees.

Davis raft: A raft used to prevent breakup of logs, which was later replaced by much better barge system (self-loading and self-dumping).

  Deciduous: A term used to describe trees and shrubs that lose their leaves seasonally (commonly during autumn) and to plants that lose their petals after flowering or fruit when ripe.

  Donkey engine: The nickname for a steam-powered winch, or logging engine, widely used in past logging operations, though not limited to logging.

  Feller buncher: A machine with metal tracks that cuts limbs and stacks logs all at once.

  Forest license: The most common type of tenure in which the holder has right to harvest a stated volume per year. The forest license has same volume-based system of the PSYUs but with 15-year renewable terms.

  Interface: The area where urban development and wilderness meet.

  Mountain pine beetle:  A species of bark beetle native to the forests of western North America. It has a hard black exoskeleton, and measures approximately five millimetres, about the size of a grain of rice.

  Multinational corporations: Organizations that own or control production or services facilities in one or more countries other than the home country.

  Public sustained yield units (PSYUs): A volume-based tenure. The Ministry of Forests, Lands and Natural Resource Operations determines the volume of wood to be harvested by private companies using harvest contracts and licenses.

  Red-attack: A term used to describe the level of mountain pine beetle infestation where the needles of infected trees turn red as a result of the beetle killing the tree.

  Reforestation:  The natural or intentional restocking of existing forests and woodlands that have been depleted, usually through deforestation.[1] Reforestation can be used to improve the quality of human life by soaking up pollution and dust from the air, rebuild natural habitats and ecosystems, mitigate global warming since forests facilitate biosequestration of atmospheric carbon dioxide, and harvest for resources, particularly timber.

  Stumpage:  The price charged by the province to a land owner to companies or operators for the right to harvest timber on that land.

  Tree farm license:  A license given to a company for the right and responsibility for building roads, planning, and reforesting in an area. It allows a large amount of private control over the land.

  Winch:  A mechanical device that is used to pull in (wind up) or let out (wind out) or otherwise adjust the tension of a rope or wire rope (also called “cable” or “wire cable”).


  





Suggested Activities


  Suggested Activities

  Activity 1

  Look at the following images of people living on the streets. Can you identify where in the world the image is from?

  
    
      [image: Fig 2.6 Homelessness around the world]
    
    Fig 2.6 Homelessness around the world

  

  Activity 2

  Watch the video on the quality of life in Williams Lake [1] and with a partner highlight some of the best things about living in Williams Lake. Is homelessness present in your area? Are you aware of any policies by the municipal or local government to deal with homelessness? How does your area compare with either Victoria or Williams Lake?

  Activity 3

  Watch the short video on the affordability of housing in the Greater Vancouver area.[2] What is most shocking about the information provided in the video? Why do you think Vancouver is such an unaffordable place to buy property?

  Activity 4

  Look at the fact sheet (figure 2.7) about homelessness in Victoria, BC, and discuss with a partner which figure/fact is most shocking to you and why? Can you relate any of these figures to your local area?

  
    
      [image: Figure 10. Facts on Homelessness in BC by Greater Victoria Coalition to End Homelessness (www.victoriahomelessness.ca)]
    
    Figure 2.7 Facts on Homelessness in BC by Greater Victoria Coalition to End Homelessness (www.victoriahomelessness.ca)

  

  Activity 5

  Calculate the cost of living in BC using the cost-of-living calculator[3] and work out the details for the following scenarios:

  
    	Peter earns CAD 50,000 a year and Janice earns CAD 45,000. They have two young children both of whom are in school.

    	Edward earns CAD 150,000 CAD a year and his wife Barbara earns CAD 80,000. Their three children are grown up.

    	Polly earns CAD 45,000 a year and is not married; she has one son.

  

  Activity 6

  Imagine that you are Polly, the single parent earning CAD 45,000 a year, and you must find assistance with housing. Use the BC Housing website[4] and outline the required steps and procedures you would need to complete in order to receive subsidized housing. Do you qualify? Why or why not?

  Activity 7

  Relating affordable housing to your context:

  
    	The Mayor of Vancouver promises affordable housing for all, including students.[5] Do you live in student accommodation? Do you have friends who live in off-campus housing? What do you think about the conditions that you and/or your friends are expected to live in? What can be done to change some of these conditions?

    	Interview your parents, a relative or a friend who owns their own home. Ask them when they bought their home and if they know the difference in its value today. Ask them what they think of the cost of housing in BC and what options there are for young people planning to purchase their first home.

  

  Activity 8

  Take action. The Greater Victoria Coalition to End Homelessness[6] offers many volunteer opportunities that students can engage in. A list of community groups in Williams Lake can be found at Find An Advocate: Williams Lake, Aboriginal and First Nations[7], and Sheway[8] provides emergency housing for women and children and offers volunteer opportunities.
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    	Quality of Life in Williams Lake video http://www.elocallink.tv/clients3/can/brcolumbia/williamslake2012/tourplay.php?movie=willabccan_qol_rev3_iwd&spon=qualityo↵


    	World's second least affordable city by Canadian Broadcasting Corporation (CBC) (http://www.cbc.ca/news/canada/british-columbia/vancouver-s-housing-2nd-least-affordable-in-world-1.2505524) ↵


    	Cost of Living calculator http://www.costofliving.welcomebc.ca/CostOfLiving.aspx↵


    	BC Housing website http://www.bchousing.org/Initiatives/Providing/Subsidized/Types↵


    	Affordable housing for all, including student http://www.mayorofvancouver.ca/tag/housing-affordability↵


    	Greater Victoria Coalition to End Homelessness http://victoriahomelessness.ca↵


    	Find An Advocate: Williams Lake, Aboriginal and First Nations http://www.povnet.org/find-an-advocate/453,73?page=1↵


    	Sheway http://sheway.vcn.bc.ca/resources/resources-housing/↵
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4. Resources in British Columbia


  Learning Objectives

  
    	Discuss the difference between biological substances and natural resources.

    	Discuss British Columbia (BC) richness in resources and link to the economy.

    	Assess the link between resource extraction, land and economy since the 1800s.

    	Debate the social and environmental costs associated with mining.

    	Appraise the future prospects for the relationship between Aboriginal people, non-Aboriginal people and the use of land.
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5. Food Systems in British Columbia


  Learning Objectives

  
    	Critically refine a definition of a food system.

    	Explain the spatial and historical development of food systems in the context of British Columbia.

    	Critically explain controversial issues surrounding the contemporary food system.

    	Produce maps that display information about food system dynamics in the context of British Columbia.

    	Explain sustainable agricultural strategies that respond to global, regional and local challenges.

    	Analytically deploy concepts like (but not limited to) food miles, food deserts, commodity chains, food security, food sovereignty, food justice, agricultural derivatives, bioenergy, genetically modified organisms, permaculture, organic agriculture and sustainable agriculture.

  


  





1. Urban Settlement in British Columbia


  
    Learning Objectives

    
      	Discuss and describe the trajectory of urban development in British Columbia.

      	Analyze how cities fit into the concept of a relational sense of place.

      	Develop a comprehensive/systems thinking understanding of cities, their people and the environment.

    

  

   







Case Study 1: Mountain Pine Beetle

The mountain pine beetle (Dendroctonus ponderosae) is a species of bark beetle native to the forests of western North America. It has a hard black exoskeleton and measures approximately five millimetres in length, about the size of a grain of rice.
 
  
    [image: image]
  
  Figure 6.5 The Mountain Pine Beetle.


 The current outbreak of mountain pine beetle in British Columbia began in the early 1990s and is considered to be the largest ever recorded, affecting over 18.1 million hectares, or an area five times the size of Vancouver Island.
 The mountain pine beetle infestation has had a devastating effect on the forest of British Columbia and has killed about 50% of the total volume of commercial lodge pole pine in the province.
 
  
    [image: Figure 2. Interior British Columbia lodgepole pine forest affected by mountain pine beetle.]
  
  Figure 6.6 Interior British Columbia lodgepole pine forest affected by the mountain pine beetle


 In British Columbia, the infestation peaked in 2005 and has been decreasing each year as the amount of available mature pines decreases. In 2012 about 3 million hectares of BC forest was designated as red-attack, which is where the needles of infected trees turn red as a result of the beetle killing the tree. This is down from 2011 when the amount of red-attack forest was 4.6 million hectares.
 
  
    [image: Figure 3 Cumulative percentage of pine killed and projected to die 2020. If you are reading this in the print or PDF version of this book, you can view this animation by going to the following weblink: http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/maps.htm]
  
  Figure 6.7 Cumulative percentage of pine killed and projected to die 2020. If you are reading this in the print or PDF version of this book, you can view this animation by going to the following weblink: http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/maps.htm


 Causes of the Infestation
 Scientists believe that warmer summers and milder winters play an important contributing role to the beetle infestation. Cold Canadian winters with temperatures below -40°C normally kill the beetle as well as pine beetle eggs and larvae. But milder winters and warmer summers have meant more beetles survive the winter. Until recently, it was believed that the mountain pine beetle could successfully attack only mature pine trees, but in recent years it has started to attack younger trees.
 Increased Fire Hazard
 It is believed that large areas of dead pine stands represent a potential fire hazard. The BC government is addressing this concern by directing fuel management activities in beetle areas as recommended in the 2003 Firestorm Provincial Review. Harvesting the affected stands of trees aids fire management by removing the presumed hazard and breaking the continuity of the fuels. These fuel management treatments are specifically designed to reduce interface fire threats to communities located in the infestation zone. (The interface is the area where urban development and wilderness meet.)
 Life Cycle and Pine Tree Infestation
 Beetles develop through four stages: egg, larva, pupa and adult.  Except for a few days during the summer when adults emerge from brood trees and fly to attack new host trees, all life stages are spent beneath the bark.
 In low elevation stands and in warm years, mountain pine beetles require one year to complete a generation. At high elevations, where summers are typically cooler, life cycles may vary from one to two years.
 It is the female beetle who initiates an attack. As they chew into the inner bark and phloem (the living tissue that carries organic nutrients), pheromones are released, attracting male and female beetles to the same tree. The attacking beetles produce more pheromones, resulting in a mass attack that overcomes the tree’s defences, resulting in attacks on adjacent trees.
 When the tree is first attacked, it remains green. Usually within a year of attack, the needles will have turned red. This means the tree is dying or dead, and the beetles have moved to another tree. In three to four years after the attack, very little foliage is left, so the trees appear grey.
 Natural predators of the mountain pine beetle include certain birds, particularly woodpeckers, and various insects.
 
  
    [image: Figure 4. Pine tree infested by MPB, the pitch tube that the tree is creating to force the beetle out are clearly visible.]
  
  Figure 6.8 Pine tree infested by mountain pine beetle; the pitch tube that the tree is creating to force the beetle out is clearly visible


 Infestation Detection and Monitoring through Remote Sensing
 Digital or film aerial photography is a popular method for monitoring and precisely mapping vast areas. Recently the digital era reached aerial photography and since 2010 almost all images acquired worldwide are done by direct digital cameras. Satellite imagery is another method of acquiring images from space.
 Both methods have advantages and disadvantages that relate to the nature of the acquisition and image quality. Remote sensing and aerial photography are used extensively to monitor diverse forest environments, map cities or countries and identify geological structures.  Precise mapping is an example of a remote sensing process that has reached technical maturity and is used in practical applications worldwide.  Image classification is generally accomplished by several procedures that involve human vision and/or computer algorithms.  Visual image segmentation is conducted by interpretation of targets from within an image on a computer monitor, while aerial photographic segmentation is performed a large-format photograph hardcopy prints (23-cm²) and can be assisted with an overlapping image acquired at a different angle that enables three-dimensional vision.  Statistical computerized image analysis is undertaken with algorithms that segment the image into several predetermined classes within a digital image.
 Forest areas are frequently surveyed by various remote sensing devices for both practical and experimental purposes.  The application of classification methods for forest mapping and classification reaches relatively acceptable levels of classification accuracy (65% to 90%), depending on data quality and implemented procedures.  Mountain pine beetle infestation can be detected and monitored by remote sensing methods.  This can be done visually on computer monitor or directly by flying above an infested area.  The main characteristic of infested trees is the reddish colour on the tree crowns.
 
  
    [image: Figure 5. Healthy pine trees (green) and trees infested by MPB (red). The delineating polygons used for computerized classification procedures.]
  
  Figure 6.9. Healthy pine trees (green) and trees infested by mountain pine beetle (red); the delineating polygons used for computerized classification procedures
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Key Terms


  Key Terms

  City: A constellation of people and social, political, and economic institutions and infrastructures within a physical location.

  Colonial city: A settlement either mapped onto an existing settlement or created to establish economic and military dominance in a colony.

  
    Deterritorialization: The severing of social, cultural and political ties from a homeland.

  

  
    Displacement:  The coerced movement of a people from their traditional homeland.

  

  Global sense of place: Every city is globalized or worldly precisely because of its relationship to other places, and the mobile processes that are ongoing in places. Likewise, a global sense of place means that the territoriality, or what makes a place unique, is able to be understood because other places are different.

  LEED (Leadership in Energy and Environmental Design): A certification system for green building construction.

  New urbanism: Connectivity, sustainability, walkability, traditional design, increased density and mixed-use structures.

  
    Reterritorialization: the rebuilding or reconstruction of a previously deterritorialized place.

  

  Systems -thinking: An approach to understanding cities based on ecological notions of interconnections. This perspective sees cities as a series of interrelated social, economic and ecological processes that are in constant interaction and motion.

  Urbanization: Combines various socio-economic, political, technological and environmental processes that affect the way that cities are made up and how people live in cities.

  Urban artifacts : Public material structures that have layers of meaning placed on them by people in the city.

  Urban decay: Processes defined by stagnating economies due to deindustrialization, depopulation of cities, changing and racialized populations moving into the city, immigration, a growing ideology of home ownership and suburbanization, fears of increased crime, and poverty leading to increased instances of ill health, illicit drug use and decreased property values.


  
  




3
Physical Geography Research Methods

Physical Geography Sampling
 Because it is impossible to measure everything everywhere at the same time, researchers sample. Sampling in physical geography is of the utmost importance in order to limit the amount of information that you collect, and so that you are careful that your sample is representative of the whole population. Sampling is based on three principals:
 
  	The sample is the limited number of measurements that you make.

  	The population is the total number of measurements that you might take.

  	A totally representative sample is everything you need to know about the population.


For example, weather precipitation stations are located at specific locations across the country. The readings from each station are then statistically interpolated to give a picture of a large region.  The same techniques can be done for soil and stream sampling. There are three types of samplying in physical geography:
 
  	Random sampling is used where the study area is uniform. For example, in a flat, grassy field you can assume that the environmental conditions do not change within the area so it doesn’t matter where within the area you take your samples from. Random sampling should be free from bias, but it is difficult to obtain a representative sample. The number of samples taken is important.

  	Systematic sampling is used when the study area includes an environmental gradient. You would sample along a line and sample points should be evenly spaced or distributed. Systematic sampling is quick and easy to do, but you must be careful not to miss variation. The number of samples that you take (the sampling size) is important.

  	Stratified sampling is used when the study area includes significantly different parts or subsets. In an investigation into the effect of stream ordering on discharge, a stratified sample would be to choose sites where the two river segments of the same order join. Stratified sampling overcomes the problem with missing variation that might arise with systematic sampling. It is, however, difficult to get background data to allow you to apply stratified sampling appropriately.


Further readings.  An Introduction to Scientific Research Methods in Geography.  2006 Montello. D. R. and Sutton. P. C. Sage.
 Soil Science Research Methods
 Soil testing is done by taking soil samples from different locations of the soil horizons. The soil samples are then taken to a lab for further analysis of the content of moisture, minerals, organic matter and air in the soil.
 
  
    [image: Figure 1. Soil examined from a scar made by excavator.]
  
  Figure 1. Soil examined from a scar made by excavator.


 For further readings and additional activities, check Virtual soil science learning resources and lab (http://soilweb.landfood.ubc.ca/promo/ Soil testing methods. http://soiltest.cfans.umn.edu/our-methods , and Soil sampling and methods of analysis book. http://www.planta.cn/forum/files_planta/methods_of_analysis_212.pdf You can also check out these suggested textbooks; Soil Science And Management. 2008. Plaster. E., Delmar Publishers Inc. and Elements of the Nature and Properties of Soils. 2009. Brady. N. C. and Weil. R. R. Pearson.
 Hydrology Research Methods
 Hydrology is the study of the movement, distribution and quality of water on Earth and other planets, including the hydrologic cycle, water resources and environmental watershed sustainability. A practitioner of hydrology is a hydrologist, working within the fields of earth or environmental science, physical geography, geology or civil and environmental engineering. Hydrogogy research makes extensive use of modelling to create conceptual representations of the different parts of the hydrologic cycle.
 For more information on hydrology and the types of models used in hydrology, refer to Hydrology: An Introduction. 2005. Brutsaert. W., Cambridge University Press,Fundamentals of Hydrology. 2008. Davie. T. and Quinn N. Routledge, and Hydrology. 2013. Das M. M. and Saikia M. D. PHI Learning Private Limited.
 Climatology
 Climatology is the study of climate, scientifically defined as weather conditions averaged over a period of time. Weather monitoring stations collect information for decades about temperature; wind velocity and direction; moisture concentration in the air; and precipitation, and indicate a specific climatic condition at a specific part of Earth.
 Suggested textbooks and resources for more information on climatology Climatology. 2013. Rohli. R. V. Vega. A. J. Jones & Bartlett Learning, Climatology: An Atmospheric Science. 2009. Hidore. J. J. Oliver. J. E. Snow M. Snow R, the Encyclopedia of world climatology. 2005. Edited by Oliver. J. E. Springer.
 Statistics in Geography
 Statistical techniques and procedures are applied in all fields of academic research; wherever data are collected and summarized or wherever any numerical information is analyzed or research is conducted, statistics are needed for sound analysis and interpretation of results.
 Geographers use statistics in numerous ways:
 
  	To describe and summarize spatial data

  	To make generalizations concerning complex spatial patterns

  	To estimate the probability of outcomes for an event at a given location

  	To use samples of geographic data to infer characteristics for a larger set of geographic data (population)

  	To determine if the magnitude or frequency of some phenomenon differs from one location to another

  	To learn whether an actual spatial pattern matches some expected pattern


For additional information about statistics methods in geography, see Statistical Methods for Geography: A Student’s Guide. 2012. Rogerson. P. A. SAGE Publications Ltd.
 Attributions
 
  	Figure 1. Soil examined from a scar made by excavator. Source: Soil Sci by Paleorthid (http://en.wikipedia.org/wiki/File:Soil_sci.jpg) is in the public domain






4
How to Find Research Literature

 
 Understanding Your Assignment Requirements
 The first thing you need to do when you are about to start working on an assignment is read the question very carefully. This might sound obvious, but many students lose marks unnecessarily because they don’t pay enough attention to what the assignment question is asking them to do. To get the maximum marks for the effort you put in, you need to answer the question that is asked. As well as reading the question you also need to analyze it. Assignment questions usually have a lot of information in them and you can use this information to help you with your answer. The information in this guide will help you to interpret what your assignment questions are asking you to do.
 Content Words
 Assignment questions usually have quite a lot of information in them about both what you need to be writing about and how you should structure your assignment. The words that tell you the topic of what the assignment should be about are commonly called “content words.”
 For example, the content words for the following assignment are bolded:
 Traditionally in many societies mothers are expected to stay at home and take care of their children. However, the financial pressures of modern life have forced many mothers to find jobs outside the home and rely on childcare for their children. With reference to one particular type of childcare facility discuss whether this arrangement is damaging for children or not.
 These words tell you that the content of your assignment should relate to the effect of working mothers placing their children in childcare. Sometimes you will not be given any content words and you will be required to develop your own research question. We will discuss this later in this module.
 Instruction Words
 The words that tell you how to go about answering the question are commonly called instruction words. Instruction words tell you how.
 The instruction words give you information on what type of assignment you need to write. For example, are you being asked to discuss, argue, describe, explain, report or compare and contrast? Each of these instruction words tells you that you need to write a different type of response to the question. For example, in a description you are asked to focus on what something is like or what happened. On the other hand, if you are asked to explain, you will need to focus on how something happens or happened.
 The following is a brief outline of instruction words you may find in your assignment. You need to understand the instruction words to satisfy the requirements of your assignment.
 
  
    	Instruction Words 	What They Mean 

  
  
    	Analyze 	Examine in close detail. Identify important points and chief features. 

    	Comment on 	Identify and write about the main issues. Base what you write on what you have read or heard in lectures. Avoid purely personal opinion. 

    	Compare 	Show how two or more things are similar. Indicate the relevance or consequences of these similarities. 

    	Contrast 	The opposite of compare. Point out what is different. Indicate whether or not the differences are significant. If appropriate, give reasons why one item or argument might be preferable. 

    	Critically evaluate 	Examine arguments for and against something, assessing the strength of the evidence on both sides. Use your research to guide your assessment of which opinions, theories, models or items are preferable. 

    	Discuss 	Similar to critically evaluate. Give arguments and evidence for and against something and make some judgment. 

    	Summarise 	Similar to outline. Draw out the main points only. Leave out details or examples. 

    	To what extent 	Consider how far or how much something is true, or contributes to a final outcome. The answer is usually somewhere between “completely” and “not at all.” Follow the order of different stages in an event or process. 

  

For additional content words, look at the follow Common Instruction Words list from Southern Cross University at http://www.scu.edu.au/teachinglearning/download.php?doc_id=12754&site_id=301&file_ext=.pdf
 To learn to read your assignment question for both content and instruction, watch the following video from the UNC Writing Center at http://youtu.be/KDBwh47nmiY
 Developing a Research Topic
 Developing a research topic is often the most difficult part of completing an assignment. It requires a lot of thought and time. To learn some tips about developing a research topic, watch the following video from UBC Library at http://youtu.be/dGdfnc7VBN4
 Making Your Topic Searchable
 Once you have a research topic, you need to take the time to make the topic searchable. With Google you could simply type the entire question in the search box, but you would retrieve millions of results. To develop a more specific search, here are some tips which will help make the process of searching simpler, faster and bring up more relevant results lists.
 Choosing Keywords
 Knowing how to find what you need in library resources is a powerful research skill and the keywords you use are a huge part of the success or failure of your search. Keywords, or search words, are words or short phrases that represent the main ideas or concepts in your topic. For example, look a the following topic:
 
  Do the cost of parking spots increase demand for public transit?

 The keywords for this topic are: “cost,” “parking” and “public transit.”
 Once you have your keywords, you are ready to begin your search.
 Putting the Keywords Together
 Some library resources will need you to develop searches differently. Look at the example below. In Google you can search by putting all the keywords in one line, but some library databases such as Academic Search Complete require you to use AND between the keywords.
 
  [image: ]

 The Power of Synonyms
 Include synonyms in your search whenever possible. Databases only bring back results that contain the exact words you type in. If you don’t include synonyms, you could miss a great deal of relevant material.
 For example, if you are researching a public transit-related topic you may think of the following alternate words to use in your search:
 e.g. “public transit” OR bus OR subway OR train
 
  [image: ]

 How to Use the Library
 Recognizing Different Types of Citations
 A bibliographic citation is a reference that points toward a specific source of information. Citations can refer to a wide variety of published or unpublished works, such as books, journal articles, dissertations and films. A complete citation provides all the pieces of information that you need to track down a source that has been referenced in a paper or been assigned as part of your class readings.
 It is important to be able to recognize what citations look like for various types of information sources (e.g., books or journal articles), because you need to use different strategies to locate different kinds of materials. You can identify common types of citations by the information elements that they contain. While some elements are common to most citations (such as the author/creator of the work and the date of publication), other elements provide clues about the kind of information source that is being cited.
 Each type of citation can be formatted in different ways, depending on which citation style is being used.
 
  Books

 McGillivray, B. 2011, Geography of British Columbia: people and landscapes in transition, UBC Press, Vancouver.
 Citation Elements/Item Details
 
  
    	Author 	McGillivray, B. 

    	Year 	2011 

    	Title 	Geography of British Columbia: people and landscapes in transition 

    	Publisher 	UBC Press 

    	Location 	Vancouver 

  

Distinguishing Features
 
  	Only one title appears in the citation.

  	The citation includes the place of publication and the publisher’s name.



  Book Chapters

 This type of citation includes all of the elements of a regular book citation, along with a few additional pieces of information. Individual chapters are usually cited when they form part of an edited collection, which contains chapters or essays contributed by several different authors.
 Halseth, G. 2009, “Understanding and transforming a staplesbased economy: place-based development in Northern British Columbia, Canada” in Halseth, G., Markey, S. & Bruce, D. (eds), The next rural economies: constructing rural place in global economies, CAB International, Wallingford, UK, pp. 251-262.
 Citation Elements/Item Details
 
  
    	Author 	Halseth, G. 

    	Year 	2009 

    	Book Chapter 	Understanding and transforming a staplesbased economy: place-based development in Northern British Columbia, Canada 

    	Book Editors 	Halseth, G., Markey, S. & Bruce, D. 

    	Book Title 	The next rural economies: constructing rural place in global economies 

    	Publisher 	CAB International 

    	Location 	Wallingford, UK 

    	Page Range 	251-262 

  


  Distinguishing Features

 
  	The citation includes two titles: the title of the individual chapter and the title of the book in which it is published.

  	The place of publication and publisher name indicate that the item is part of a book.

  	Information about the editor(s) is given. (Note that regular book citations can also contain this element, so you need to confirm other features of a book chapter citation.)

  	The citation contains the page number range for the chapter.



  Locating Books in Your Library

 Sometimes in your research you will come across a book that you would like to locate in the library. Visit your university library website and use the library search. Many libraries may have a search engine that locates books together with other library resources such as journal articles. If you want to limit your search to books look for a search tab labelled “Catalogue” or “Books and Media.” The catalogue only searches items in the library’s collection.
 Let’s look at a book citation example:
 Bone, R.M. 2005, The regional geography of Canada, Oxford University Press, Don Mills, Ont.
 To search for this book, you need to first identify the book title:
 Bone, R.M. 2005, The regional geography of Canada, Oxford University Press, Don Mills, Ont.
 Now you are ready to find the book using your library catalogue.
 Once you locate a book, you will need to use the call number to find the book on the library shelf. This resource guide will help you read a call number.
 http://wiki.ubc.ca/Library:Module_3_Reading_a_Record_3.3
 
  Journal Articles

 At first glance, journal article citations can look very similar to book chapter citations. In particular, journal article citations also contain two titles: the title of the article and the title of the journal. However, different publication information is given for a journal article.
 Citation Elements/Item Details
 Hiebert, D. 1999, “Local Geographies of Labor Market Segmentation: Montréal, Toronto, and Vancouver, 1991”, Economic Geography, vol. 75, no. 4, pp. 339-369.
 
  
    	Citation Elements 	Item Details 

    	Author 	Hiebert, D. 

    	Year 	1999 

    	Article Title 	Local Geographies of Labor Market Segmentation: Montréal, Toronto, and Vancouver, 1991 

    	Journal Title 	Economic Geography 

    	Volume and Issue 	vol. 75, no. 4, pp 

    	Page Range 	339-369 

  


  Distinguishing Features

 
  	The citation includes two titles: the title of the individual article and the title of the journal in which it is published.

  	No place of publication or publisher’s name is given.

  	Instead, the citation specifies the exact volume and issue of the journal that is being referenced.



  Locating Articles in Your Library

 Sometimes in your research you will come across an article that you would like to locate in the library. If you have the article citation it is simple to use a general library search engine. If your library does not have a general search engine, you can search by journal title and then locate the volume and pages for your article. You can also check your library to see if it has a research guide for geography with links to core and specialized search databases for your discipline.
 Let’s look at our previous journal article citation example:
 Hiebert, D. 1999, “Local Geographies of Labor Market Segmentation: Montréal, Toronto, and Vancouver, 1991”, Economic Geography, vol. 75, no. 4, pp. 339-369.
 To search for this specific article in a library search engine or database, we need to first identify the article title and the last name of the author:
 Hiebert, D. 1999, “Local Geographies of Labor Market Segmentation: Montréal, Toronto, and Vancouver, 1991″, Economic Geography, vol. 75, no. 4, pp. 339-369.
 Sometimes article titles are very similar and it is difficult to find the exact article you are looking for by a specific author. To deal with this problem, search for the author’s last name and the title of the article:
 
  Things to note:

 
  	We left out the remaining article title after the colon (i.e., Montréal, Toronto, and Vancouver, 1991). Often you will not need to use the full title to find the article. Additionally, punctuation marks, such as colons, periods, semicolons and quotes, can confuse the search. Leave punctuation out of your title search.

  	We are not using capital letters. Capital letters are not important in your search. You can either choose to use capitals or not.

  	We are using quotation marks around the title (i.e. “Local Geographies of Labor Market Segmentation”). Quotation marks will instruct library databases to search for the words in between the quotations as a phrase. This is important to remember. If you searched without the quotation marks, Summon would search for each word separately. This will give you far too many search results to look through to find your article.


http://help.library.ubc.ca/planning-your-research/tutorials/basic-library-tutorials/basic-library-skills-tutorial/
 How Reliable Are Your Resources?
 You will need to evaluate each resource you use for research, whether it is an online or print journal article, a website, a book, a newspaper article, or other source that you want to cite. Use the questions in this guide to analyze materials and to assess how appropriate they will be for your research. Keep in mind that many publications have a particular bias or agenda, which may not be obvious at first.
 Don’t expect to be able to answer every question, all the time, for all information resources you look at. Rather, examine the following criteria and try to use the questions a tool to help you look at sources critically.
 Authority
 It seems obvious to state that no one is an expert at everything, but it’s easy to overlook an author’s credentials, especially when reading something online.
 
  	Some authors write to share the results of their research with other scholars.

  	Some are hired to produce articles for the general public.

  	Some are passionate amateurs.

  	Some publish fabricated or unproven research for a variety of reasons.


Anyone with an Internet connection has the potential to publish and distribute information. It’s up to you to assess whether or not the materials you find have been written by an authority on the subject.
 Authorship
 
  	Is there an author of the work? If so, is the author clearly identified?

  	Are the author’s credentials for writing on this topic stated? For instance, journal articles often list the university or organization the authors are affiliated with.

  	If the author is affiliated with an organization, could this organization have a bias?

  	Have you seen the author’s name cited in other sources or bibliographies? Repeated citations by others and a substantial body of work by the author can indicate expertise.

  	Does the source represent a group, organization, institution, corporation or government body?

  	For online sources, is there a way to contact the author and/or organization?


Why Question the Author or Source?
 If you cannot find an author or an organization connected to a source, be very suspicious. If no one wants to stand behind the work, why should you believe what is written there? Even if you can find an organization or author you still need to be cautious and make sure that the organization and/or author are who they say they are. This may include further research on a particular author or organization. The website alexa.com lets you check ownership of a website and find out what other sites link to it. Also, note that even if an author is an expert in one field, she or he may not have expertise in another field.
 Scholarly or Not?
 Some materials that you find will be written by academics, for an academic audience, and their authority, accuracy and scope will be relatively easy to analyze. Other material will be written for a general audience, with qualities that are equally easy to assess.
 Unfortunately, you will also easily find materials that are trickier to categorize, such as:
 
  	Work by scholars that has been adapted and simplified for a general audience

  	Promotional articles written for professionals in the field

  	Articles written by journalists

  	Theses and  dissertations

  	Work published by groups with a well-known political bias

  	Government reports, briefing notes and documents written for the general public

  	Work from experts commenting outside their areas of expertise


In fact, many of the sources that come up in a typical results list are not scholarly, and you won’t be able to use them if your assignment specifies “scholarly sources only.”
 For more detailed tips and suggestions to help you distinguish between scholarly and non-scholarly work consult this guide: Insert hyperlink? http://help.library.ubc.ca/evaluating-and-citing-sources/scholarly-versus-popular-sources/
 Accuracy
 
  	Is the source part of an edited or peer-reviewed publication?

  	Can factual information be verified through references to other credible sources?

  	Based on what you already know about the subject, or have checked from other sources, does this information seem credible?

  	Is it clear who has the responsibility for the accuracy of the information presented? Is it on a site like Wikipedia, which can be edited by anyone?

  	If data are presented in graphs or charts, is the source of the data clear?


Interactivity? Look at the NIPCC website (http://nipccreport.org/) and ask yourself if the information seems credible and accurate.
 Why Question the Accuracy of a Source?
 In the scholarly publication process, journal articles must be peer reviewed. This means that when an author submits an article an editor can assign it to two or three, sometimes as many as four, independent referees, who have similar expertise to the author. The referees review the article and write reports that recommend acceptance, acceptance with minor changes, acceptance with major changes or rejection. Acceptance rates vary depending on the prestige of the journal, and the entire process can take up to a year.
 When you search the Web, you will usually find a combination of online scholarly journal articles (many provided to you by your library) and other websites. While individual websites may be written by experts and have some sort of editing process in place, there is no overall system for vetting the web. This lack of review and revision process means that not all Web pages are reliable or valuable. Documents can easily be copied and falsified, or copied with omissions and errors, intentional or accidental.
 Data presented in a source may be original work by the author or may be taken from another source. Just because data are presented in an attractive graph or chart doesn’t guarantee accuracy. (For more information on good and bad graphs, see Gallery of Data Visualization. Insert Hyperlink http://www.datavis.ca/gallery)
 Currency
 
  	Is there a date stating when the document was originally created?

  	Is it clear when the source was last updated, revised or edited?

  	Are there any indications that the material is updated frequently or consistently to ensure currency of the content?

  	If online, are any links to other websites current?


Why Question the Currency of a Source?
 Currency of information is particularly important in the sciences as findings can change drastically in short periods of time. The currency of a source is relevant because you want to know that the information is updated or revised if necessary. On the other hand, some sources may remain authoritative even though they are older. Some older sources are “seminal works,” and represent the starting point of a new discipline, or the jumping off point of a new way of looking at a problem. An example is Harvey, D. 1974, “Population, resources, and the ideology of science,” Economic geography, vol. 50, no. 3, pp. 256-277.
 Objectivity
 
  	Is the page free of advertising? If the page does contain advertising, are the ads clearly separated from the content?

  	Does the page display a particular bias or perspective? Or is the information presented factually, without bias?

  	Is it clear and forthcoming about its view of the subject?

  	Does it use inflammatory or provocative language?


 
 
  Why Question the Objectivity of a Web Page?

 If advertisements are present, look for a relationship between the content of the page and the advertising. Are the advertising and content connected? Ask yourself if the sponsors of the advertisements could have sponsored the research reported.
 For example, suppose you find a Web page about a vitamin supplement and the page has advertisements flashing over it, selling the same health supplement. Be cautious and skeptical that the content of the page is without bias. Make sure that the information is factual, not just testimonials of “satisfied customers.”
 Check other sources to verify the information. Look closely at how information is presented. Are opinions clearly stated, or is the information vague? It is acceptable for a page to present a biased opinion, but you as the consumer of the information should know what that opinion is. It should be clear, not hidden.
 Coverage
 
  	Does the source update other works, support other works you’ve read, or add new information?

  	Does the source cover the topic comprehensively, or does it only cover one aspect? Make sure to analyze enough sources to obtain a range of viewpoints on all facets of the topic.

  	For books, a table of contents and index can be helpful in assessing the coverage of the work.

  	For online sources, is the site complete or still under construction? Does the source seem stable, or is it likely to change much between the time you read it and the time your research is finished?

  	For online sources, if there is a print equivalent to the website? Is there clear indication of whether the entire work or only a portion is available online?


 
 
  Why Question the Coverage of a Source?

 
  	Be wary of sites like wikis whose content may change rapidly and dramatically. If you are looking at a website for which there is a print equivalent, check to see if the entire work is online. If it is a portion of the work make sure that quotes have not been taken out of context or information has not been misrepresented.


Purpose and Audience
 
  	Why was the source created? To educate? Sell a product? Advocate a viewpoint?

  	Is the publication aimed at a general or a specialized audience?

  	Is the source too elementary, too technical, too advanced, or just right for your research needs?

  	Which parts of the information presented are fact and which are opinion?


 
 
  Why Question the Purpose and Audience of a Source?

 You want to ensure your sources are at the appropriate level for your research, and distinguish between facts and opinions. What is the difference between fact and opinion? Facts are usually verifiable. Opinions may be based on factual information, but evolve from the interpretation of facts. Most scholarly work will contain both; for example, scientists develop interpretations of data from several points of view successively in their writing. Each point of view expresses the implications of a different assumption. Think of these writings as the interpretations themselves (i.e., a record of the process of interpreting). That record of process is extremely valuable to you when you find and recognize it because it gives you models for your own thoughts (either to emulate or avoid).
 What are Primary Sources?
 In the social sciences, a primary source can be defined the same way that it is in the humanities; that is to say it is “something that was created either during the time period being studied or afterward by individuals reflecting on their involvement in the events of that time.” In addition, empirical studies – and the journal articles that report those studies — as well as numerical data that have been been gathered to analyze relationships between people, events and their environment are primary sources for social scientists.
 Some primary source formats for social science research include:
 
  	Numerical data, statistics, census figures

  	Surveys, opinion polls, interview transcripts

  	Journal articles reporting on studies

  	Artifacts from the time under study (e.g., tools, fossils, coins, pottery, clothing, plant/animal specimens,)

  	Oral histories

  	Case studies, reports

  	Field notes



  Credit

 This information was adapted with permission from the following two guides at the University of British Columbia:
 
  	Basic Library Tutorials http://help.library.ubc.ca/planning-your-research/tutorials/basic-library-tutorials/

  	Evaluating Information Sources http://help.library.ubc.ca/evaluating-and-citing-sources/evaluating-information-sources/


License: http://creativecommons.org/licenses/by-nc-sa/4.0/
 Additional Resources
 British Columbia Post-Secondary Library Geography Research Guides (openly accessible)
 
  	University of the Fraser Valley http://libguides.ufv.ca/cat.php?cid=13378

  	Northern Lights College http://libguides.nlc.bc.ca/content.php?pid=166967&sid=1407120

  	University of Northern British Columbia http://libguides.unbc.ca/cat.php?cid=19758

  	Thompson Rivers University http://libguides.tru.ca/cat.php?cid=426

  	Okanagan College http://libguides.okanagan.bc.ca/Geography

  	Camosun College http://camosun.ca.libguides.com/content.php?pid=199471&sid=1931665

  	University of Victoria http://libguides.uvic.ca/geog

  	Vancouver Island University http://libguides.viu.ca/content.php?pid=220631&sid=1831532

  	Simon Fraser University http://www.lib.sfu.ca/help/subject-guides/geography/home

  	University of British Columbia http://guides.library.ubc.ca/geography?hs=a







7. Health Geography in British Columbia


  Learning Objectives

  
    	Develop an understanding of the great diversity of perspectives within the sub-discipline of health geography.

    	Develop an understanding of how health is related to the spatial distribution of people and resources.

    	Think critically about interrelationships of health and place.

    	Define “The Golden Hour” and describe the implications of it.

    	Describe different types of health geographies.

  


  





Modern Treaties and Claims

There are two types of claims relevant to treaty making: comprehensive claims and specific claims. Comprehensive claims involve unfinished treaty making in Canada where Aboriginal rights are not covered by past treaties. Specific claims are meant to deal with past grievances of First Nations related to historic treaties or management of First Nations resources.
 Most modern treaty negotiations in BC occur within the British Columbia Treaty Process (BCTP), although there have been some successful negotiation processes outside of BCTP. The BCTP is a voluntary process, and not all First Nations are interested in participating.
 In 1999-2000, both the McLeod Lake Indian Band Treaty No. 8 Adhesion and Settlement Agreement and the Nisga’a Final Agreement were ratified and went into effect. The McLeod Lake agreement rectified the exclusion of the McLeod Lake Indian Band from Treaty 8 by transferring 19,810 hectares of Crown land to the band. It received unanimous support in the BC Legislature. The Nisga’a agreement was hailed as the BC’s first modern-day land treaty. It is a comprehensive agreement that includes surface and subsurface rights, removal of Indian Act application, cash compensation, agreements around wildlife and fisheries, and self-government provisions.
 Within the BCTP, 60 First Nations are participating in 49 sets of negotiations, representing about two-thirds of all First Nations people in BC. As a process, the BCTP includes the six stages [1] as outlined in the table.
 Table 3.2 6 Stages of Treaty Negotiations 	Stage Number 	Stage Name 	Description 	 
	Stage 1 	Statement of Intent to Negotiate 	A First Nation submits a statement of intent (SOI) stating, among other things, who is claiming, proof that the negotiating party is supported by the community and where the claim will be made. 	 
	Stage 2 	Readiness to Negotiate 	Within 45 days of submitting the SOI the parties must sit down and show that all parties have the will and resources to negotiate a treaty. 	 
	Stage 3 	Negotiation of a Framework Agreement 	This is basically the “table of contents” of a comprehensive treaty. The three parties agree on the subjects to be negotiated and an estimated time frame for Stage 4 agreement-in-principle negotiations. 	 
	Stage 4 	Negotiation of an Agreement In Principle 	The negotiating parties examine in detail the elements outlined in their framework agreement with the goal of solving all the problems and creating a working treaty. 	 
	Stage 5 	Negotiation to Finalize a Treaty 	The treaty for all intents and purposes is finished at this stage, but it has to be approved by all parties of the negotiating team. 	 
	Stage 6 	Implementation of the Treaty 	The final stage: applying and running the First Nation as set out by the treaty. 	 

As of 2014, a few treaties have been completed, including the Maa-nulth First Nations Treaty and the Tsawwassen First Nation Treaty. Other treaties are pending final ratification by the Canadian government, such as the Tla’amin Nation Treaty and Yale First Nation Treaty.  The large majority of First Nations involved in BCTP are in Stage 4.
 The status of BC treaty negotiations is outlined on this map [2] from the BC Treaty website.
 

  
    	Six stages http://www.bctreaty.net/files/sixstages.php↵


    	Status of BC treaty negotiations (map) http://www.bctreaty.net/nations/nation_maps/Treaty-Negotiations-in-British-Columbia-Map.pdf↵


  





