[bookmark: _GoBack]Part A – very short answers – one or a few words   – answer all 7 (7 x 1 mark each = 7 marks) - list two answers for the   question – there could be a large number to draw from or only 2 or 3 but I   only mark two. Make sure if it is a specific question or incident, event,   case study that you give related answers, not general info. Same style as the   midterm.
Part B – multiple choice and true/false – you   answer all 40 questions – (40 x 1 mark = 40 marks) no penalty for guessing –   about the same level as the midterm - they draw on stats, definitions,   geographical distribution as well as a general understanding of processes and   characteristics of hazards. Make sure you answer all 40 on the scantron as   well as the exam. Both the multiple choice and true/false are to be answered   on the scantron as well as on the exam - and make sure you fill out both your   name and student number on the scantron.    If there is a problem with the Scantron and the answers aren't   recorded I need to rely on your exam booklet so make sure you indicate your   answer on both.
Part C - fill in the blank - you answer 10 out of   a choice of 11 and remember if you answer all 11 I only mark the first 10 (10   x 1 mark each = 10 marks).  I've tried   to make these more straightforward then the midterm, I don't think you will   have as much trouble with them this time.
Part D – short answer – you do 6 out of 8 (6 x 3   marks = 18 marks) as before, in most cases you’ll be asked for three factors,   characteristics, groups of people, etc. or you may be asked to compare   between two situations, case studies etc.
Course Material
Lesson Six - Landslides – from this lesson you   should be familiar with the different types of landslides and the controls –   resisting and driving forces. Also consider the geographic distribution – in   general, U.S. and Canada. Be familiar with ways of adjusting the landslide   hazard – engineering and other solutions. You should also be familiar with   the case studies – these include the Philippines, California. For the   readings make sure you look at the links related to the topics above as well   as chapter 5 – pp 130 -157
Lesson Seven – Floods – you should be familiar   with the general types of floods, regional and flash. Also understand the   general form of river systems, drainage basins, discharge, channel patterns   and the use of the hydrograph, what it is displaying. You should also have a   grasp of flood prediction, the magnitude and frequency of floods, the   recurrence interval or return period. Be familiar with the different   approaches to adjusting to the flood hazard. For readings – consider the case   studies – Red River, Saguenay, Big Thompson, Mississippi and read chapter 8   pp 206-240
Lesson Eight – Wildfires – what are the processes   that initiate or are the agents of fire, limiting factors; what are the   general phases of wildfires and what is the role of wind. You should be   familiar with the development of fire maps to predict risk. There are a   number of case studies for this lesson – follow the links and for the first   set be familiar with the impacts and responses. For the second set be   familiar with the management strategies and results. Should be familiar with   the changing attitude to fire management – control and burns. You are   responsible for the video – it’s a long one so use the questions as a guide –   they are focused on the earlier part of the video. For the readings work   through chapter 11 pp 320-341.
Lesson Nine – Diseases – should be familiar with   general concepts, terminology, spread of disease. This lesson, as with the   video, is presented through a series of case studies of different diseases –   you should be familiar with Bubonic plague, general causes, symptoms,   vulnerability; Cholera – general overview, role of geography, GIS in   controlling this disease; AIDS, causes, symptoms, vulnerability – global   patterns; Bird Flu and Influenza pandemics – overview of bird flu, general   characteristics of other influenza events. There are no text readings for   this lesson so you need to rely on links in the lesson notes as well as   working through the video.
Lesson Ten – Technology – you need to be familiar   with differences in technological disasters compared to natural; you should   know the different types of techno – disasters. What is radon, who is   vulnerable, where does it occur and how can you reduce the threat. Radiation   – consider the nuclear/uranium cycle and related hazards. Also consider the   geography including the distribution in Canada and the US. You should be   familiar with the two case studies and finally the changing attitude towards   nuclear energy globally. Again there are no text readings for this lesson so   make sure you work through the lesson notes and related links
Lesson Eleven – War – how does this type of   disaster compare to natural and technological? You need to know the various   forms of hazards – dubious weapons, technologies, post-war, weapons cycle   etc. and the different forms of damage. There are no readings for this lesson   either but there are several important case studies so make sure you work   through the material on Rwanda, Holocaust and the fire bombings of England   and Japan during the second World War.
Lesson Twelve – This is a big topic and we only   touched on a few ideas – should be familiar with the causes, both natural and   human – i.e. greenhouse gases. Go through the material on the impacts on the   different sectors and the geography of where there are going to be changes in   temperature and precipitation, and the impacts. You need to be familiar with   the Kyoto Protocol and issues surrounding the adoption of it. We finish off   looking at drought and famine- need to understand desertification and heat   waves and read through the case studies including Ireland, US, China and   Africa. For readings there are some important links especially for the   backgrounds on the case studies and work through chapter 12 in the text pp   344-370.




Lesson 6- Landslides 
· There are 4 different variables that are used to classify landslides:
· Type of Movement- Can be a fall, slide, topple, or flow
· Type of Material- Rock, consolidated/unconsolidated sediment, or organic soil
· Amount of Water Present
· Rate of Movement (few millimetres annually up to dozens of metres per second)
· Large landslides can trigger tsunami’s and cause widespread flooding. They may also create new habitats for aquatic and land species, as well as transporting valuable minerals downslope
Factors Contributing To Landslides
1. Cause- An internal/external factor that reduces the stability of a slope to the point of failure
2. Trigger- An event that sets off the landslide

· The Frank Slide is Canada’s best known landslide, an excellent example of a “rock avalanche” which involves sudden failure of a large mass of rock that rapidly fragments and travels fast
· Four factors that led to the landslide are geology, glaciation, mining, and weather
· Lessons learned from the Frank Landslide include:
· Large landslides cannot be prevented, and are hard or near impossible to monitor
· Geology is important in learning about landslides (e.g. type of rock, climate)
· Human activity can trigger landslides by causing stress on a slope
· Landslides can also be referred to as mass wasting
Different Types of Landslides:
· Fall Landslides- Where rock/sediment bounds and rolls down a steep slope or moves through air. It is a dry process triggered by vibration, and is a rapid process (harmful to people at the bottom of the slope)
· Slide Landslides- The downslope movement of a coherent block of rock/sediment along a discrete failure plain. It can be identified by the above listed variables to classify landslides. Examples include rockslides, traditional slide slumps, and slips. 
· Slump Landslides- Characterized by sliding along an upward-curved slip surface. 
· Flow Landslides- When material moves downslope in a viscous fluid state or semi-independently, including debris and mudflows, debris/snow avalanches, soliflucation 
· A creep is a very slow flow of rock. If the movement involved large masses, it can be referred to as a sackung. A slow creep-like movement in which a rock mass pivots around a point is called a topple. 
· Subaqueous Landslide- Occurs on the floor of a lake or the sea

Forces on Slopes:
· Forces that determine the stability of the slope affect landslides, which can be referred to as:
· Driving Forces- A force that increases the downward directed stress on a slope
· Resisting Forces- A force that impedes the down-slope movement of rock/sediment
· Both are determined based on material type, slope, topography, climate, vegetation, water, and time
· The weight of the slope material and the water it contains is a huge factor
· Shear Strength is the resistance that a slope has to prevent flows/slides, while a slip plane is surfaces of weakness in the slope material. The stability of the slope can be determined by finding the factor of safety, which determines the ratio of resistance forces to driving forces (a factor of safety less than/equal to 1 indicates a stable slope)
Philippines Case Study
· Blamed on logging industry, since trees absorb rainfall and secure soil/matter with tree roots. Over the last few decades, pop’n growth requires new farmland, so land is cleared
· However, the affected area was well forested, despite past problems 
· Heavy rainfall may also be a cause, which is unexpected in February. May have occurred due to La Nina; a natural phenomenon striking southeast Asia in certain years
· Finally, a mild 2.6 magnitude earthquake may have been a final trigger to accumulating rainfall
Landslide Geographic Distribution
· Occur where significant slopes/mountains are present; areas in Canada include the western Cordillera of BC and AB, and the Appalachian provinces of QB and NB
· US Plains are relatively free of landslides, while the rocky mountains and Alaska range is prone
· Factors Increasing Landslide Incidence- Urbanization into landslide prone areas, continued tree cutting in these areas, and changing global climate patterns increasing precipitation
· Direct Effects- Struck by/buried in debris, block roads/railroads/shipping lanes
· Indirect Effects- Downstream floods, blockage of salmon migration paths
Southern California Case Study
· La Conchita in 2005 featured a fast moving landslide that killed 10 and damaged 30 homes. It occurred not only due to high intensity rain, but a reactivation of a 1995 landslide that killed 0
· The community has a serious landslide hazard for four reasons:
· Presence of Steep, High Slopes- Vertical in areas, the top of the cliff was at sea level 40,000 years ago, and the area has one of the highest uplift rates in the world
· Presence of Weak Rocks- Old landslide deposits with no strength to resist mass wasting
· Presence of Historic Landslides- Every few years, mudflows cover/erode a highway
· Prolonged/Intense Rain- Fluctuates widely every year, and rainfall is likely the trigger

· Solutions to the recurring landslides at La Conchita:
· Stabilize the Slope- Requires constructing benches and large retaining walls
· Change the Land Use- Buy the houses at market value and convert to a park
· Install an Effective Warning System- Sensors to detect movement, monitor rainfall
· Do Nothing/Bear Losses- Happened following 1995, people assumed personal risk
Human Interaction with Landslides
· Timber Harvesting- Clear cutting can increase landslide erosion, and road building to transport timber can interrupt surface drainage, and can change the distribution of materials on a slope
· Instead, smaller blocks are now harvested, logging is done selectively, logs are transported by helicopter rather than by purpose-built roads, etc.
· Urbanization- People can destabilize slopes by removing sediment, watering lawns/gardens, installing septic systems, and adding fill-in buildings on dangerous slopes. (E.g. Vancouver)
Conditions to Consider When Predicting Landslides
· Slopes and seismic activity- consider over steepened slopes enhanced by seismic activity 
· Geology and structure- consider soluble rocks or those weakened by water, bedding planes
· Surface water buildup- consider the water conditions and springs, pools of standing water 
· Topographic/vegetation features- consider scarps, old landslides, hummocky/young vegetation 
· Accelerated creep- consider equip. embedded in slope, vegetation stems, cracked road surfaces
Structural Controls to Control Downslope and Reduce Moisture
· Slope drainage- introduce interceptor drains, capture runoff and transport away from slope; repair perforated pipes and wells by draining water by gravity or pumping it out
· Slope reduction: grade steep slopes; reduce instability by introducing benches and terraces; remove falling material
· Engineering to resist mass movement- armour the surface to reduce erosion with concrete, crushed rock, bolts
· Engineering to mitigate damage- use netting or wire fences, ditches or berms, rock sheds or tunnels
Landslide Warning Systems
· Human monitoring of rock-falls and electrical systems/tilt metres/geophones that pick up vibrations from moving rocks and can send signals to monitoring stations
Other Definitions
· Colluvium- Broken rock/sediment deposited by mass movement processes (creeps/landslides)
· Rock Avalanches- High-velocity flows of fragmented rock that reach speeds of 300km/h+
· Talus- Fragments of rock that have fallen from a cliff/steep slope and accumulated at the base
Lesson 7- Flooding 
General Types of Floods
· Flash Floods- Occur rapidly with little warning, and are associated with intense rainfall/storms. Likely to occur where the river channel has a strong channelized flow. Account for most flood related deaths. Examples of flash floods are:
· The Big Thompson- flood that killed 144 at a Colorado popular destination in 1976. The storm cost $40 million in damages. The county installed a reverse 911 emergency system to alert people in danger areas, as well as creating a website to post emergency information. The National Weather Service established guidelines to become a storm-ready community. Also, future building is limited along the Thompson River. The storm set the precedent for establishing warning systems for floods in the US.
· Saguenay Flood- Occurred in 1996, was the worst in QC history. Largest and most expensive flash flood in recent Canadian history. 
· Regional Floods- Cover large areas with flat topography and build up slowly. Occur following large periods of rainfall or snowmelt. Examples of regional floods are:
· Red River Flood- Occurred due to heavy snow in 1997 that rapidly melted, spilling water from the red river into a “red sea.” It required 7000 military personnel to assist in strengthening dykes and relocating 25000 evacuees. The Red River Floodway also diverted some of the rising water levels. However, flooding is normal in this area due to the clay having low permeability, and not soaking up water effectively. 
· Floodplain- The flat land adjacent to a stream produced by overbank flow
River Systems, Drainage Basins, Discharge, Channel Patterns, and Hydrographs
· Streams/Rivers are part of the hydrologic cycle (evaporation, precipitation, transpiration, etc.)
· Streams- A ribbon like body of water flowing in a channel, including brooks/creeks/rivers
· Drainage Basin- An area that contributes surface water to a stream (each stream has one)
· A stream’s gradient, or slope of surface, is highest in the headwaters and lowest at the mouth, and facilitates erosion and downstream transfer of sediment (called the total load)
· The total load consists of: bed load, suspended load, and dissolved load
· Discharge- The volume of water that moves through a cross-section of a river per unit of time. It is calculated by multiplying the velocity of the flow, times the cross-sectional area of the water
· Channel Patterns- Areal pattern of a flowing stream (e.g. braiding/anastomosing/meandering)
· Flooding- High water that inundates areas adjacent to a body of water. The magnitude/duration of it is determined by amount/distribution/duration of precipitation, the rate at which precipitation soaks into the ground and current moisture levels, presence of a snowpack, etc. 
· A flood begins when a stream achieves bankfull discharge (the discharge at which water first flows out of the channel. 
· Hydrograph- A graph showing changes in discharge, water depth, or stage over time. In other words, it gives an idea of a stream’s flood potential. A hydrograph with a very steep peak indicates the rainfall or runoff travels through the system very quickly, and could suggest potential for a flash flood. In contrast, a very long and flattened slope could suggest a slow build-up of stream flow and possibly a regional flood (or in many cases little impact with minimal flooding)
Hazards Caused By Flooding
· Evacuation and destruction of homes, as well as people trapped in flooded houses/cars
· Closes several roads and flights due to excessive flooding, mudslides, fallen trees
· Primary effects: Loss of life, damage to infrastructure, removal/burial of soil and vegetation
· Secondary effects: Pollution, hunger, disease, displacement of people, etc.
· Benefits: Provide fertile sediment for farming, benefit aquatic ecosystems, sediment supply
Flood Prediction/Magnitude/Frequency and the Recurrence Interval
· Bigger flood = longer return interval for a flood (can be mapped on a 20, 50, or 100 year flood)
· A stream in a natural state overflows its banks and covers part of the floodplain with water and sediment every year or two
Case Study- Mississippi River Floods of 1973 and 1993
· Initial flood in 1973 caused few deaths, but major damage totalling 1.2 billion, despite investments in upstream flood control dams
· However in 1993, lasted from June-August causing 50 deaths and $15 billion in damage
· Resulted due to an anomaly – preceded by a wet autumn and a heavy spring snowmelt, leading up to a high-pressure system that didn’t allow storms to move farther east, dumping the lands with a year’s worth of precipitation in 4 months. Floodwalls produced a bottleneck effect in the narrow channels, causing water to backup and homeowner levees to fail (80% during the flood)
· Lessons learned: Levee construction does not eliminate flood risk, they are temporary in nature and can’t hold large amounts of water for long
Approaches to Adjusting the Flood Hazard
· Adjustments can be structural (dams, levees, or sandbags) or non-structural (forecasting, zoning, land use, and insurance)
Factors Contributing to the Increased Cost of Floods
· Increased Wealth- Since Canadians are wealthier than before, they have more goods that can be damaged, increasing disaster costs overall. However, wealthier societies can recover easily.
· Aging Infrastructure- Dam failures can increase flood risk by not performing well
· Growing Populations- Becoming increasingly urbanized, urbanization reduces ground infiltration
Lesson 8- Wildfires 
Wildfire is a self-sustaining, rapid, high-temperature biochemical oxidation reaction that releases heat, light, carbon dioxide, and other products. It requires 3 things: fuel, oxygen, and heat. If any of these three things are removed, the fire goes out
Ecological Agent
· Important element in terrestrial ecosystems
· Temporarily reduces competition for moisture nutrients, and light, allowing both surviving and new species to thrive, this maintaining biodiversity 
· Maintains stand age diversity in forests by opening gaps in the canopy, allowing more sunlight to reach the forest floor
· Also acts as a regulator; where a fire has burned, the amount of fuel is reduced and the fire risk is decreased
· Fire triggers the release of seeds or stimulates flowering of species that depend on it for reproduction
· Fire increases the nutrient content of a soil, leaving an accumulation of carbon on the surface in the form of ash
· Wildfire is also indispensible to the health of the Boreal Forest
Wildfires can be the result of both natural and human processes.  Most natural fires are the result of lightning strikes, while fires caused by humans are a combination of intention and accident. 
What % of fires are caused by natural sources vs. human sources
Natural – approximately 16%
Human - approximately 84%
In comparison, what is the total land area impacted by natural sources vs. human sources?
Natural - 22 137 721 Acres
Human - 9 234 156 Acres
Can you explain the differences between these two set of results?
Human made fires are easier to control and handle, whereas wildfires are difficult to immediately take care of because of its mass destruction. Wildfires spread quicker over large areas which makes it even harder to control. They need special resources to control, different from resources needed for house fires made by humans. 

Fire Stages
The fire process has been broken down into a series of phases.  These phases include:
1. Pre-ignition
· temperature and water content favour ignition
· preheating and pyrolysis (dividing fuel molecules and creating fuel gases for ignition) exists
2. Combustion
· ignition can be caused by lightning, volcanic activity or humans
· combustion liberates energy and is dependent on a fuel source
3. Heat Transfer occurs through
· conduction (molecules)
· radiation (electromagnetic waves)
· convection (heated gases, temperature differences)
4. Extinction occurs when combustion ceases and there is insufficient heat or fuel to sustain combustion.
Limiting factors that control the level of hazard that a fire can achieve:
· fuel, which can include plant material, human material, and structures 
· is most often the key factor in maintaining the fire since oxygen is usually not restricted and heat is the form of ignition
· oxygen, which is found readily in the atmosphere
· heat, which includes lightning and human sources
Winds
Winds affect the severity of fires in the following ways:
· cold-front winds (high wind speeds) help produce large scale wildfires 
· localized winds with high pressure air masses may move the fire down mountain-sides
· fires are also encouraged by warm dry wind that increase in temperature to 25°C with low humidity
· Examples of winds:
· Europe - Foehn
· Alberta - Chinook
· California - El Diablo
8.2 Geography of Risk
In the United States they employ a combination of models to create hazard maps called Fire Danger Rating maps.  These are based on accounts of current and antecedent weather, fuel types, and both live and dead fuel moisture.  Related maps at this link determine lightning ignition, Haines Index (potential for wildfire growth), and weather maps among others. In Canada, the Canadian Wildland Fire Information System produces a Fire Danger Map as well as maps of fire behaviour and hotspots.  
8.3 Case Studies of Response – impacts and responses
The Great Chicago Fire, 1871

· Impacts
· Gone were some 18,000 buildings and $200 million in property,
· about a third of the valuation of the entire city. 
· One hundred thousand Chicagoans lost their homes, an uncounted number their places of work
· The wealthier victims had money in the bank, stocks and bonds, solid insurance, and a substantial network of family and friends.
· The less well-to-do suffered more severely; the fire consumed everything they owned and at least temporarily deprived them of work. If they had insurance at all, it was likely a company that failed in the fire
· professional thieves from elsewhere and local low-life were now eager to prey Chicago 
· Responses
· Officials were called turned the church into a temporary city hall
· the first of several makeshift provisions for government services-- arranged to enlist volunteer special deputies, as well as to provide food and water to the burned-out.
· Other executive directives set the price of bread, banned smoking, limited the hours of saloons, and forbade wagon drivers from charging more than their normal rates.
· established a Relief Committee, to organize and administer the distribution of food, supplies, and money
· Contributions eventually totaling about five million dollars in value came from towns and cities across the nation and the world.
Oakland,  1991
· Impacts
· 25 people lost their lives, 150 people were injured, 3000 homes and 1500 aces has been consumed, total amount of damages was $1.5 billion

· Responses
· Laws were changed regarding the max height of trees permitted and the type of vegetation that was allowable in the area. Most homes that have been rebuilt do not have wooden roofs
8.4 Adjustments
Fire Suppression and Prescribed Burns * video*
As you will see in the video, the fire in the northwestern United States in 1910 (known as the Big Blowup that led to 85 deaths and the burning of 3 million acres) sparked a period of fire suppression in North America.  This persisted through much of the first half of the century and was strongly promoted by a spokes-animal named Smokey the Bear.
Eventually, this strategy changed with a greater recognition of the role of fire in maintaining ecosystems and the danger of allowing too much fuel to build up in forest and prairie ecosystems.  Control programs shifted to letting natural fires burn and only controlling human-initiated fires.  
Prescribed Burn: Case Studies  - management strategies and results. 
Yellowstone National Park
· In the 1950’s and 60’s, national parks and forests began to experiment with controlled burns
·  by the 1970’s Yellowstone and other parks had instituted a natural fire management  plan to allow the process of lightning-caused fire to continue influencing wildland succession
· In the first 16 years of the natural fire policy, all of the fires were extinguished naturally
· Public response to the fires was good and the program was considered a success
· On August 20, 1988, huge winds pushed fire  across more than 150 000 acres, and as a result roads and facilities were closed to the public for over a month, and residents of nearby towns outside the park feared for their property and lives
· U.S Congress then funded to restore the damaged facilities and to study the long term ecological, social and economic effects of the Yellowstone fires
· In 1992, the park again had a wildland fire management plan, but with stricter guide lines under which naturally occurring fires may be allowed to burn
New Mexico 2000 and report on danger of fire and Los Alamos 2011 (natural fire)
· extensive nuclear materials were safe and located in many fire resistant buildings throughout the complex
· excellent security force and were conducting some radiological tests and other tests to see if there is any plutonium or beryllium
· the high winds prevented the firefighters from challenging the blaze directly. 
· Water-bombing helicopters and airplanes saw only limited duty as well
· Some fire crews did manage to protect homes along the edges of the fire's path.







Lesson 9- Disease 
(Bird Flu: How Safe Are We?)
9.1 Epidemics
· Of all disasters, large-scale diseases such as epidemics, pandemics, or plagues affect human populations most directly. 
·  They differ from natural hazards, in that they tend to only impact on the people, not the structures of the society.
· Epidemics tend to be more like regional floods in that they have a longevity which continues the impact for possibly many years.  Of all the natural hazards, they are most similar to droughts.
The following provides a brief review of the relevant terms:
· outbreak: simultaneous, related occurrence of several cases
· epidemic: uncontrolled outbreak of communicable (infectious or contagious) disease
· pandemic: international or wide-travelling simultaneous epidemics of the same condition
· epidemiology: study of distribution & determinants of health-related events in human pop.
· the agent: the disaster
· the environment: that which it affects
· the host: affected people
Communicable diseases are the leading cause of mortality in many developing countries. 
· They are directly the result of poor hygiene, but indirectly related to socio-economic situations.  
· Their spread is enhanced by limited preventative programs. 
· The spread of disease is often increased because preventative programs are disrupted during events.  
· One of the greatest sources of pathogens is in the water systems. 
· About two-thirds of populations in poorer countries have limited access to clean water.
The spread of disease will occur:
· if the population is not immune and includes carriers
· if susceptibility to disease increases through conditions such as malnutrition
Transmission rates increase because of:
· physical events such as sewer and water main rupture resulting in fecal contamination
· lack of routine programs of disease control which spread endemic diseases such as cholera
· overcrowding in refugee camps which increases human contact and poor sanitation
9.2 Bubonic Plague (Black Death)
General Causes: spread by rodents completing a cycle of bacillus spread from fleas to rats and onto humans. 
Symptoms:
· 
· swelling of the lymph nodes, 
· infection, 
· pneumonia leading to high fever, 
· delirium, 
· vomiting,
· bleeding, 
· and finally death.  


Vulnerability
· There were no noticeable groups that had greater vulnerability.  
· All were affected with no specific target although there were incidences of persecution for groups such as the Jewish and Gypsy populations as they were believed to be the carriers of the disease. 
· There is evidence to suggest that when people gathered in groups it was spread more easily.  
· For instance, religious gatherings may have helped to spread the disease.  
· One of our best sources for understanding the impact on local populations is to consult documents from the time period.  
9.3 Cholera
Overview
· Cholera is a water-borne disease that comes from sewage and contaminated rivers often within urban and rural water supplies.  

Role of Geography
· Cholera has been very rare in industrialized nations for the last 100 years; however, the disease is still common today in other parts of the world, including the Indian subcontinent and sub-Saharan Africa.

Controlling the disease
· Although cholera can be life-threatening, it is easily prevented and treated. 
· In the United States, because of advanced water and sanitation systems, cholera is not a major threat; however, everyone, including travelers and clinicians, should be aware of how the disease is transmitted and what can be done to prevent it.
· CDC responds to cholera outbreaks across the world using its Global Water, Sanitation, & Hygiene (WASH) expertise.



9.4 AIDS/HIV
· This disease includes the human immunodeficiency virus (HIV) and acquired immunodeficiency syndrome (AIDS) 
· with an assortment of disease manifestations related to the failure of the immune system.  
· This disease first surfaced in 1980 to become the major pandemic of the late 20th century.  
· It is transferred through exchange of infected body fluids including blood and semen.  
· It was originally believed that vulnerability was limited to homosexual activity, intravenous drug use and hemophiliacs.  

· The disease was somewhat ignored partially because it was not affecting the mainstream population and its arrival coincided with a resurgence of conservative political and religious philosophy in the US.
· In two decades it has claimed 30 million lives and it is estimated there are 40 million people infected. 
· Today the vulnerability is linked more to poverty. 
· 95% of cases are in poorer countries located in East Asia, Eastern Europe, Central Asia and Africa.  There are 14,000 new infections daily.  
· The disease is still a global hazard. 
·  This disease undermines the socio-economic systems by striking health care workers, teachers, and civil servants.  
· To date there is no cure but antiretroviral drugs are extending life and turning this into a chronic disease.
Vulnerability
· The number of people living with HIV.  Current trend is increasing
· Sub-Saharan Africa has the greatest percentage
· group is more at risk: women and rural 
One area of hope has been the improvement in the treatment of those infected
9.5 Bird Flu (Avian Influenza)
This disease became evident in 1997 when there was a large death of poultry in Hong Kong with 100% mortality.  It was combated by killing all of the poultry.  The most recent outbreak began in 2003.  The focus is on the virus strain H5N1 because of its:
· ability to transfer from birds to humans
· high mortality in humans
· potential for a severe pandemic
The disease is caused by infection from avian (bird) influenza (flu) viruses.  These viruses occur naturally among birds.  Wild birds worldwide carry the viruses in their intestines but usually do not get sick from them.  It is very contagious among birds but the H5N1 virus does not usually infect humans.  Recently, there have been human cases of H5N1 infection in Thailand and Vietnam.
Flu Pandemics
· averaged once about every 10 to 50 years. 
· spread globally within a year and are highly contagious. 
·  illness in about ¼ of the world's populations
Spanish Flu
· In 1918-1919 the Spanish Flu killed 40 million people or five times as many as World War I. 
·  spread by soldiers travelling through Europe to North America.
· mainly targeted the young adult age group with fewer casualties in the elderly and young.  
· 99% of mortality was in adults younger than 65.  
· in isolated communities which suggests that it could be spread through the atmosphere which would increase its ability to spread globally at a quick rate.  
· The overall impact was a drop in the global life expectancy by 10 years.
Asian (1957) and Hong Kong Flu (1968)
· less severe epidemics; milder viruses.  
· better coping mechanisms in place to help educate, communicate, provide vaccines.  
· vulnerability was greater in the elderly and infants.  
Prediction and Warning
Research on these diseases has led to a number of observations that can help in the warning and prediction of the next pandemic.  What is now known about pandemics is:
· unpredictabile in its severity, mortality, and pattern of spread
· virological surveillance is critical in reducing the level of impact
· many pandemics originate in Asia with close contact between humans, ducks and pigs
· while quarantine and restricted travel has little effect, reduced crowding and public gatherings may limit the spread
· delaying spread is a desirable strategy since it helps reduce stress on the health care system
Video: Bird Flu *
 What are the difficulties in developing and administering a vaccine?
· being used on healthy patients because they are used to protect not cure 
· complicated to make
· costly to make and test
What other methods can be employed to reduce the impact of the pandemic?
· Educate the people on symptoms and signs of disease
· Give vaccine to help prevent disease
· Make people aware of what is going on and possible ways of prevention 
Lesson 10- Transportation/Radiation
· The death toll from technological disasters is not as great as with natural disasters, however this differs based on the area (North America has slightly more deaths from technological disasters, while developing countries have a much larger death toll from natural disasters; almost 20:1)
Types of Technological Disasters
· Focused on areas that affect economic systems (e.g. transport lines, factories). Affect upper and middle classes/consumers more than others. Vulnerability greatest among those in industry
· Cumulative Effects- Conditions that worsen slowly over time as concentrations increase to the point of harming human health. May be unnoticeable for several years (e.g. acid rain, ozone)

1. Global/Multiple Extreme Hazards- Widespread and long term (nuclear war) as well as accumulative effects (such as pesticides)
2. Titanic/Rare Catastrophes- Have a singular loss, are traumatic, and are viewed by millions
3. Routine/Common- Controlled by industrial and transportation technologies (e.g. car crashes) and can include consumer and waste products (e.g. bath salts/drugs). They are also difficult to monitor due to constant innovation and expanding markets, and gov’t intervention that is costly may be required for product inspection/quality control/safety checks. The risks can stem from:
a. Large Scale Structures (public buildings, bridges, dams)- Risk is defined as the probability of failure during the lifetime of the structure
b. Transport (road, air, sea, and rail)- Risk is defined as the probability of death or injury per kilometre travelled
c. Industry (manufacturing, power production, storage, transport of hazardous materials)- Risk is defined as the probability of death/injury per person per # of hours exposed
Radon
· A release of radon can account for 40% of an annual radiation dose
· Colourless, odorless, and tasteless, it is hard to detect. It affects several people in the mining industry, and can be found in 5-10% of homes by having a high level. 20,000 lung cancer deaths
· You can get it out of your home by installing a radon reduction system, sealing cracks around walls/floors/pipes, and increasing ventilation in the home. 
· Affects employees of hospitals, oil refineries, utility/subway tunnels, water plants
· Reaches high concentrations in small air deposits in the soil and higher in groundwater
· Primary source of it comes from the decay of uranium, which can be inhaled and get lodged in the lungs and continually release particles. Recommended level should not exceed 2-4 pCi/L


Radiation
· Radiation effects can be felt through inhalation, ingestion, and skin contact. It can affect an individual directly by causing them radiation sickness/burns/leukemia/skin cancer, or indirectly by passing them on through genetics
· Levels of waste material disposal can be classified in the following ways:
· High Level Wastes- Coming from nuclear reactors in the form of spent fuel. The material has a long half-life and can remain a hazard for thousands of years
· Intermediate Level Wastes- Material used in housing radioactive material- metal shields
· Low Level Wastes- Materials from nuclear facility + waste from public institutions
· The radiation hazard depends upon the type of radioactivity released, the pathway of human exposure (direct or indirect) and the length of time to decay (half life)
· The Nuclear/Uranium Cycle hazards:
· Mining of uranium occurs throughout North America that produce waste 
· Fabricating the weapons and fuel into usable products can contaminate the land
· Production of electricity through nuclear power; poses harm if station is harmed
· As the material moves through the cycle, threat of release through attack on carrier
· Concern regarding the storage of wastes until they are non-radioactive (100,000+ yrs)
· Ontario has the most nuclear reactors in Canada, while commercial reactors are mostly located along the eastern US coast, since they require water and are near the areas that require energy
· INES- The International Nuclear and Radiological Event Scale. Divided into three broad categories (Deviation > Incident > Accident) and 7 more specific categories
Case Studies
· Three Mile Island- Although there was little damage on health, anxiety of the event led to public concern and an overhaul of the nuclear industry. The accident was caused by a combination of personal error, design deficiencies, and component failure. It brought sweeping changes in regards to emergency response planning, reactor operation training, etc. 
· Chernobyl Accident- The result of a flawed reactor design that was operated with improperly trained personnel. The resulting steam explosion/fires released 5% of the radioactive reactor core into the atmosphere. 2 plant workers died the same night, and a further 28 died in the following weeks. It affected areas in Belarus, Ukraine, and Russia. 134 cases were confirmed to be suffering long term effects of the incident.
Other Definitions
· Nuclear Club- The nations possessing nuclear weapons (USA, Russia, France, China, India, etc.)
· Nuclear Reactor- Device where nuclear fission is controlled in a self‑supporting nuclear reaction.

Lesson 11 – Warfare and Social Unrest
11.1 Introduction
· Social hazards can be defined as the harm one society or part of a society may do to another.  
· War - harm to military and civilian population, the loss of life, injury and disablement as well as social disruption or devastation and the costs of armies and weapons.  
· War has been responsible for some 120 million lives directly over the past 100 years with the majority being civilians.  
· Aside from armed conflict, 'civil strife' has been responsible for almost half of all reported disaster deaths.  The second highest losses (40%) have been from drought-related famines which are often the result of civil strife or war.  
11.2 Hazards of War: 
Dubious Weapons
· cause indiscriminate destruction, to destroy settlements and crops, to terrorize and maim.  
· They do the most harm to civilians and their environment.  
· This can be considered as environmental warfare or the deliberate release of dangerous forces into the environment. 
·  This is achieved by triggering natural processes or by the release of industrial or artificially contained forces into it.  
· EG: failing of dams, triggering of avalanches or landslides, setting fire to forest or grassland, poisoning water supplies and deliberate spills or fires from oil facilities.
· EG: terrorist attack on the World Trade Center, Pentagon and potentially the White House on September 11, 2001 - use of commercial planes as the weapons to attack these buildings
Fire
· fire-setting (the strategy behind using fully-fueled planes for attacking the World Trade Center).  
· This has traditionally been a weapon but recent advancements have greatly increased its scope and the scale of harm to habitat and human settlements.  
· During the Second World War it was estimated that two-thirds of the destruction of British cities from air attacks was due to fire although almost all casualties were from high-explosive impacts.
What is Agent Orange and how was it used in the Vietnam War?
Out of millions of people that suffer from the consequences of chemical warfare they were introduced to only a few, but that was enough to show that the issue of Agent Orange is not one of the past but something that many Vietnamese and Americans are still dealing with today


Weapons Cycle
· production of weapons can be as deadly as their use.  
· Some of the more contaminated landscapes are the result of escapes, mishandling and careless disposal.  
· The weapons cycle should consider procurement of the materials, testing, manufacturing, stockpiling, shipping and decommissioning.  
· Canadian military bases have leaked fuels and lubricants, unexploded bombs, PCBs and wastes.  
Dubious Technologies
· A great concern, especially since September 2001, is the potential of facilities such as nuclear reactors to be targets during warfare or terrorist attacks. 
·  approximately 750 reactors and research facilities around the world with more being planned.  
· In a war there is no guarantee that by mistake if not by design, shells, bombs, missiles, out-of-control aircraft or ships, saboteurs or terrorists will not hit peaceful nuclear facilities.  
· Similarly, major hazards include chemical and fossil fuel energy industries, which concentrate large quantities of toxic, explosive or inflammable materials.  
· Industrial complexes cluster around oil-refining or coal-processing plants.  
· Chemicals, pharmaceuticals, explosives, paint and dye products, toxic residues and other hazardous materials may be present.  
Post-War Hazards
· homelessness occurs on a time scale much greater than the length of the conflict-can exist for several decades following intense conflicts.
· leftover weapons such as unexploded bombs in war zones and cities, and minefields or discarded equipment. 
· Land mines are especially pervasive with many large tracts of land still covered by unexploded land mines in over 60 countries.  
· Many of the 44 million refugees and displaced persons of the past two decades cannot return to their homes because of this threat 
· MALES are more vulnerable to the threat of land mines 
11.3 Forms of Damage
Violence to Persons
· Violence to humans will lead to death, injury, and terror.  
Deprivation of Basic Needs
· everyday life support, medical and social services/resources &materials for basic goods.  
· Food shortages - indirect consequence of the disruption & devastation of war that reduces food availability.  
· International trade can also be disrupted by limited access to fuel, fertilizers, seeds and pesticides.
Geographic Violence
· This can be manifested by policies of enforced uprooting, expulsion or relocating of resident populations and elimination of habitats, cultural landscapes and settlements. 
·  The use of weapons of mass destruction on human settlements can be described as place annihilation or the destruction of an historic and living association of people and place.  
· Similarly a place can be altered by removing all of the resident community.  
'War on Culture' 
· violence is directed at civil life, buildings and institutions and sacred or highly valued places and landscapes are attacked because of their historic and symbolic significance.  
· systematic program to eradicate a people's heritage. 
·  outlawing their language, religion and customs to enforce assimilation or confinement.  In many ways, the aboriginal peoples of North and South America have been harmed by such policies. 
·  At the extreme of this warfare is total violence leading to large scale catastrophes such as the extermination or genocide of a given people or ecocide of a habitat.
Demographic Violence
· Often a group of people are targeted for violence based on racial, religious, political or ethnic grounds.  
· ethnic cleansing as was experienced in Yugoslavia in the 1990s.  
· boys are targeted to reduce the number of future soldiers or the elderly or infirm are euthanized.  
· The greatest example was the attempt by the Nazi Party and the Holocaust.  
· The term genocide has been used to capture this political, cultural and social process. 
· is to eliminate an entire group of people. 
· Another extreme example is the politically induced famine in the Ukraine in 1932-33. 
· At least 7 million people died of starvation and related diseases, including 3 million children.  This was linked to attempts by the Soviet government to subjugate the Ukraine.
Case Study: Rwanda
· Rwandan civil war (1994) 
· attempted genocide of the Tutsis by the Hutus 
· Almost a million people were killed in about three months with little intervention from the rest of the world. 




11.4 Case Studies — Air War, Bombings, and Place Annihilation
From research on World War II and bombing raids in England, Germany and Japan identified the hazards and vulnerabilities of urban society and air war.  A number of hazards can be identified including:
· Air raid alerts without bombing — this was demanding on everyday life, lack of sleep, care of children and work.  This was especially difficult on caregivers, who were considered most vulnerable to this stress.
· Aimless bombings —most bombs fell randomly with little precision especially during night raids.  Bomb flights were disrupted by weather, navigational errors and aerial defences.  Bombs could land anywhere.
· Collateral damage — this term has become part of mainstream vocabulary but it is used to refer to civilians and their property that are accidentally the victims of bombing inaccuracy or simply bombing an entire area.  Civilian damage is greatest for communities near industrial areas, military camps, railway stations and airfields.
· Disaster raids — these are deliberate attacks on built-up areas or city cores with the intent to destroy whole districts.  This could cause casualties in the tens of thousands.
Raid on Coventry, England - November 1940 
· cited as a yardstick of the severity of urban air raiding in the Second World War.  
· 568 civilians dead, 20,000 people bombed out, and a square kilometre of the inner city lay in ruins, including its medieval core and cathedral.  
· thus it was an event whose scale, diversity and intensity of destruction had all the attributes of a catastrophe for the people of Coventry.  
· It overwhelmed civil defence measures and other community institutions and safety systems as well as causing an unusual amount of damage and disruption to industries.  
Identify who is vulnerable to air raid bombing. 
· Children
· women
· housewives
· widows
· houses in the denser, working class districts of the inner city 
· buildings serving the community 
Tokyo
· Most Japanese cities were razed by one, or a small number, of attacks.  
· March 9/10, 1945 'Big Fire' raid on Tokyo was the most destructive in the history of warfare.  
· It swept through the inner, most congested districts, burning out an incredible 42 km2.  
· Under the smoke lay more than 130,000 dead civilians. 
·  A huge exodus followed, depopulating large parts of the capital's inner wards.  
Hiroshima
Lesson 12: 
Climate Change, Drought, Famine
Climate Change
· Is a natural phenomenon that can occur over the short and long term
· Long term changes are linked to Solar radiation the earth receives 
· Solar radiation is affected by three things: eccentricity or the shape of orbit, tilt of the Earth with respect to the sun, wobble of the Earth along its orbit

· Short Term changes are affected by changes in input referred to as forcing
· There are two types of forcing in Short Term changes
· Solar forcing - refers to changes in the amount of total solar radiation and its spectral distribution time-scales
·  Volcanic Forcing - inject large amounts of aerosols into the atmosphere, increasing the earth's albedo (reflectivity) and cooling the climate

· The main cause of climate change from human activity is the increase in greenhouse gases
· Carbon Dioxide, Methane, and Nitrogen Oxide are the main are the main gases which enhance Greenhouse Effect

Prediction and Warning
· Predictions on climate change are based upon CO2 levels
· There many changes that occur to society when an increase in global temperatures occur, these include
a) Ecosystems – see a migration in their boundaries.  Global warming also leads to disruptions in ecosystems.  When these occur, extinction to animals and biodiversity occur.
b) Forests – An increase in droughts and wildfires occur, more forests pests destroying trees, all which lead to decreased productivity in the forest sector
c) Agriculture – Increased droughts lead to decreased production.  In some regions the increase in temperature could help yield crop growth.  This may leads to a complete change in the crops that are grown
d) Sea Level Rise – Climate change and global warming leads to the melting of polar ice, therefore an increase in global water levels occur.  These changes affect those who live on the coast, having a significant impact on their infrastructure, making it harder to deal with disasters.
e) Fossil Fuels – Change in temperature leads to changing demands for electricity and fuels.  This leads to increased heating/cooling expenses and therefore effects the production of fossil fuels



Drought and Famine
· Big concern with climate change is the increase and drought and famine if the global temperature rises
· Droughts and Famines result from a combination of natural and human processes rooted in economic, cultural and political situations
· Natural causes are related to changes in climate patterns, including rain and temperatures 
· Human causes are linked to population movements to unsupportive land — land that cannot feed large populations coupled with improper farming techniques.
· There is also overuse of groundwater sources .  This can lead to declines in water flow as well as water quality with increases in salinity, disease and chemicals, this leads to desertification

· Geography of Famine
Egypt Famine of 1199
· reduced flow in the Nile River which led to limited flooding of the agricultural fields, 100,000 deaths recorded.

Irish Potato Famine
· Happened during the mid 1800s (1845-50).  
· Experienced famine because of failure of potato crop, their main food source
· 3 million people either died or emigrated out of Ireland (third of population)
· Had social and political implications as many believed they were manipulated by England
· Reconstruction of Irish culture, society and agriculture was needed.

United States Dust Bowl
· began as the result of a shift in climatic patterns.
· prairie region experienced a long period of high pressure which led to drought and widespread soil erosion, failed crops and malnutrition preceded.
· Happened not only because of climate also because of expansion westward of farms onto grasslands

China 1958
· famine has been identified as one of the largest disasters of the 20th century with the loss of life similar to the world wars, between 14 and 40 million dead
· Although drought contributed, much of the disaster can be attributed to human decisions
· origins of the famine can be traced to Mao Zedong’s decision, supported by the leadership of China’s communist party, to launch the Great Leap Forward.
· Instead of working in the fields, tens of millions of peasants were ordered to mine local deposits of iron ore and limestone, to cut trees for charcoal, to build simple clay furnaces, and to smelt metal.
Africa
· Area known as the Sahel has been in a period of drought and desertification for several decades
· Following a shift in the trade winds there has been less moisture
· In 1968-75 there were 200,000 deaths and economic collapse.  During the 1980s there were periods of warfare and government corruption.

Kyoto Protocol
· establishes targets to reduce greenhouse gases by 2012
· Came into effect in 2005.
· United States originally signed agreement, but pulled out in 2001
· This significantly reduced the effectiveness of the protocol because USA emits 25% of the worlds anthropogenic greenhouse gases
· Canada will also not meet its Kyoto target.  Negotiations are underway to extend protocol beyond 2012 to create more effective agreements to limit gases.

Key Terms
Adaptation: alteration in individual or group behavior, in response to a change of external conditions, such as climate change
Aerosol: A substance enclosed under pressure and able to be released as a fine spray, typically by means of a propellant gas
Anthropogenic: Something caused by human
Carbon Sequestration: The process of removing carbon from the atmosphere and depositing it in a reservoir.
Climate: The weather conditions prevailing in an area in general or over a long period.
Cryosphere: describes the portions of the Earth’s surface where water is in solid form, including sea ice, lake ice, river ice, snow cover, glaciers, ice caps and ice sheets
Desertification: The process by which fertile land becomes desert, typically as a result of drought, deforestation, or inappropriate agriculture
Drought: A prolonged period of abnormally low rainfall; a shortage of water resulting from this
El Nino: a warm ocean current that flows along the equator from the date line and south off the coast of Ecuador at Christmas time.
Glacier: a slowly moving mass of ice
Global Warming: A gradual increase in the overall temperature of the earth's atmosphere generally attributed to the greenhouse effect caused by increased levels of carbon dioxide
Greenhouse effect: The trapping of the sun's warmth in a planet's lower atmosphere due to the greater transparency of the atmosphere
Greenhouse gas: A gas that contributes to the greenhouse effect by absorbing infrared radiation
Holcene Epoch: The last 10,000 years
Dust Bowl: An area where vegetation has been lost and soil eroded
Irish Potato Famine: Famine that occurred in Ireland when the potato crop failed in successive years
Kyoto Protocol: protocol to the United Nations Framework Convention on Climate Change, aimed at fighting global warming
Methane: An odorless, colorless, flammable gas, CH4, the major constituent of natural gas
Ocean Conveyor Belt: refers to the part of the large-scale ocean circulation that is driven by global density gradients created by surface heat
Obliquity: Tilt of the Earth's polar axis as measured from the perpendicular to the plane of the Earth's orbit around the sun.



