Our changing atmosphere 

Atmosphere
· Composed of a mixture of gases and very fine particulates 
· Earth's atmosphere is unique , provides all the habitats with the gases that are crucial for life 
· Oxygen for resp
· Co2 for plant
· Nitrogen for nitrogen fixing bacteria 
· Atmosphere protects humans for cosmic rains in outer space 
· Protects from uv radiation
· Regulates the earth's surface temps
· Transports water as a part of the hydrological cycle 

Changes in the earth's atmosphere 
· Always changing 
· Last 2 C’s:
· Dramatic change due to the burning of fossil fuels and the clearing of forest agriculture 
· More co2 is being put into the atmosphere than can be used in the process of photosynthesis or can be diffused into the oceans 

Atmospheric changes

1. Climate change- greenhouse gasses 
· Greenhouse effect 
· Result of the buildup of man- made gasses in the atmosphere
· Causes global weather changes
· Sea levels rising 
· Droughts
· Habitat loss
· Heat stress
· Greenhouse gasses 
· Co2 (83% of ghg)
· CH4 (methane) produced from agriculture activities
· N2O (Nitrous oxide) produced from agriculture activities and from the burning of corps

· Effects of greenhouse gasses
· Glacial ice melting
· In the last 100 years half of the glacial ice has melted
· Sea 
· Temperature 
· Temp has gone up in the arctic 3 degrees since 1940
· Severe weather 
· Hurricanes 
· Tornados 
· Severe storms 
· Possible future effects of climate change 
· Temperature could increase between 1.5 to 6 degrees over the next century
· Rainfall
· Flooding
· Drought
· Ice 
· Sheets will melt 
· Oceans expand 
· Habitat loss 
· Endangered species 
· Death 
· Diseases
· Global warming implications for recreation 
· Weather problems
· Types of activities change 
· Nature based rec wildlife viewing 
· Last chance tourism 
· Increase in indoor rec 
· Effects outdoor rec 
· Limitations on travel 
· Hunting and fishing (species may migrate to other areas, may be prohibited. to save species)
· Global warming will reshape all forms of rec:
· Outdoor rec (more dangerous in the sun)
· Tourism (beach tourism, water levels rising)
· Ski resorts
2. Stratospheric ozone depletion 
· What is it?
· odourless and colourless gas
· Is it good?
· Can be good or bad 
· Upper atmosphere (10-12 miles): 
· where it's good to have, forms a protective layer around the earth, blocks the sun's UV rays.
· This protective layer has been in the process of being destroyed by human chemicals such as halocarbons that come from air conditioners, refrigerators, fire extinguishers, aerosol cans, pesticides  
· Without the ozone humans are susceptible to sunburns and skin cancer which is why sunscreen is recommended 
· The ozone has become thinner from 1950s-2001
· April 2006
· Sun's rays more harmful than before 
· Medical experts seek balance on soaking up rays
· Sunscreen protects the skin but it needs vitamin D 
· Is the ozone layer recovering?
· Even though the substances have been reduced. The ones that have already been put out there have a long life in the atmosphere
· The recovery may be slow or hampered by climate change 
· Depletion of the ozone layer: implications for recreation
· Affects the design of recreation facilities: swimming pools, golf courses with shade or roofs 
· Decrease the temperature of rec locations: increase the use of trees and foliage, have facilities underground
· Different attitudes to the sun: need to put sunscreen on
· Tourism sites need to refocus: instead of emphasizing on sunshine, focus on something else 

3. Air quality
· Bad ozone 
· Lower atmosphere near ground level 
· Pollutants react chemically in the sunlight
· Ozone at ground level irritates the respiratory system, can be painful and cause permanent damage on a person's lungs 
· If someone is active in outdoor rec they will be impacted by this 
· Haze
· On top of a mountain in america the average you can see is 15-30 miles which is ⅓ of the natural range, it should be 30-45 miles
· Haze is when sunlight encounters pollution particle sin the air 
· Pollution particles can be natural, from wildfire, dust, human cost (vehicles, trains, electric utilities, burning of fuels)
· The sun hits the particles and is absorbed by the particles 
· The more pollution particles, the more absorption which results in the scattering of light then affects the clarity and colour of what is seen 
· It is possible that air pollution from distance power plants can obscure vision in distant parks 
· Smog
· Combination of smoke and fog 
· Smog tends to blur views and cripple plants in joshua tree national park


4. Acid deposition
· Occurs: when the emissions of sulfur and nitrogen compounds form acid compounds
· Compounds: fall to the earth in gas, rain, snow or fog 
· Carried: these substances are carried great distances and across borders, they contribute to poor visibility and impact human health 
· Effects of acid deposition:
·  Raises acid levels in the soil: this causes slower growth, injury and death of forest. This becomes a problem when there are thinner soils. The soil cannot buffer or neutralize the acid rainwater. Nutrients and minerals are washed away before the soil can absorb them.
· Raises acid levels in lakes:  Impacts the canadian shield because the soil is very thin and gets washed into lakes, which causes the acid levels of the lakes to increase. Causes a decline in fish species diversity 
· Higher elevations: strips trees. The fog strips them of their leafs and needles
· Effects on parks: 
· Kejimkujik national park: soil could not neutralize the acid from rain and ran off into lakes. Study showed the acid deposition was decreasing but the acidity of the lake was not improving
· The reproductivity of the brook trout was affected by the acidity of the lakes 
· Georgian Bay Islands and La mauricie national park: thin soils impacted by acidic compounds 


Climate change effects on nature based activities:
· Change in wildlife
· Increase in the length of severity of the forest fire season
· Longer warm weather season and shorter winter season
· Number of annual outdoor skating days to shrink up to 30% by the end of the century 

Scott, Jones and Khaled 
· Studied the effects of climate change on tourism 
· NCC: federal agency responsible for beautifying regions 
· How is climate change going to effects the recreation they are providing in the national capital region 
National capital region: climate trends
· Climate is determined by 30 years observed data, aka weather data over a long period of time 
· Trends provide with the opportunity to know whether the climate is changing or not 
· Mean annual temperatures has increased by .7 degrees since the 1940s
· Winters were 1.5 degrees warmer 
· Region receives more precipitation, increased 13% since 1939 
· Duration of ice covering lakes and rivers has diminished over the last century, rivers and lakes are icing over later and melting earlier 
National capital region climate predictions: 
· warmer, wetter, more rain 
· Ottawa's mean annual temperature will increase between 2.6 and 6.5 degrees by the middle of this century (2050) will increase between 3-9.9 degrees by the 2080s
· Winters projected to be warmer, average winter temperatures are projected to increased 2-8.5 degrees by 2050s and between 6.5 degrees and 12.5 degrees by the 2080s 
· Annual precipitation is predicted to increase by 26% in 2050 and 36% by 2080s
· Summer precipitation is projected 41% more in the 2020s and 58% more in the 2080a
· Winter precipitation is expected to increase 
· Ice seasons and thickness is projected to shorten and the thickness will decrease 
National capital commission: tulip festival
· Tulips are predicted to emerge and bloom earlier by the 2080s
National capital commission: canada day
· Canada day temperatures are predicted to increase dramatically
National capital commission: rideau canal
· Open and close days of the canal are later and closing earlier (season is predicted to shorten at both ends)
National capital commission: skiing season
· Shorter skiing season
· In 2050s no cross country skiing in NC region 
National capital commission: camping
· Summer camping occupancy will likely increase as well as the camping season 

National capital commission: beach season
· Projected swimming and beach season to be extended 

Climate change: adaptation strategies for recreation in the NCR:
· Winterlude  
· Less exhibits dependent on ice and snow 
· Integrate more events that are less climate sensitive, more indoor events 
· Downplay the importance of skateway as an attraction 
· Increasing use of refrigeration for ice sculptures and snow making 
· Tulip festival
· Alter some of the festivals public events to reduce the reliance on the tulips 
· Use different varieties of tulips (hybrid tulip varieties that are more tolerant of warmer temperatures)
· Canada day: 
· Alter the type and location of events 
· Changing the time of the events 

· Winter recreation:
· Diversifying the activities offered by ski facilities (providing mountain biking facilities)
· Making snow for some of the cross country ski trails 
· Changing some of the ski trails into the hiking trails 
· Warm- season recreation:
· Extending the camping and beach use recreation
· identify more new beaches outside of gatineau park to alleviate crowding issues 
· Ncc renegotiate lease agreements with the golf courses 
· Regulate the number of people and crowds 
· Ecological conservation:
· Integrating climate change issues into gatineau park 
· Dependent on good park research 
· Developing indicators of ecological integrity to monitor how climate change is affecting the park 
· restoration within the park and the sustainability of species 


Parks fight global warming
· Local park agencies can 
1. Mitigation: reducing climate pollution generation (ghg that are going into the atmosphere). Suggested that park agencies can provide opportunities to reduce climate pollution by providing pathways or trails throughout the communities as ways to commute to work or school 
2. Adaptation: natural, built, human health. Park agencies can do things to help people adapt by building things within their infrastructure as natural and green as possible (ex. green roofs in their buildings). In park land taking measures to ensure that wildlife and habitat are healthiest as possible, and being part as emergency responses.
3. Sequestration: pulling carbon into soil column and plant biomass. Parks are able to do this since they have an abundance of trees and plants. 

Fortress of Louisbourg
Mounts defence against climate change. Parks canada to raise quay wall by a metre to protect against flooding. 

Climate change 
· globally , 1906-2005 there's been a .8 degree increase
· Pace is picking up
· Even if stop ghg, biological response would continue for centuries
· Last time temp. Went up 2 degrees, sea rose 4 metres



Leisure economy: part of the problem
· Mos leisure activities create emissions
· tourism : 5% of our global emissions (=canada+germany contribute to ghg)
· Travel: the new tobacco
· Our addiction to binge flying is killing the planet
· No alternatives to plane travel; alternatives to car travel
· Your seat on a flight has resulted in 1.54 tons of CO2 emissions 
Leisure industry trends
· Ski industry: investing in new properties, eg. Revelstoke, BC
· Last chance market, see them now: arctic and antarctic wildlife
· Canadian national parks: increased opportunities for visitation: good for tourism, but ecological consequences
· Sunbird tourism: destination charge; now escape heat 
· Reservoir recreation drying up 
· Scott recommends there needs to be a shift to local/regional tourism and recreation 
· Carbon neutral destinations, holidays 
