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Climate Change and Biodiversity and 

Biodiversity and Climate Chnage



Climate Change

…one of the major 
challenges of the 21st

Century to conserving 
biodiversity , 
combating 
desertification and 
ensuring the 
sustainable use of 
natural resourcesNorthern hemisphere temperature observations and reconstructions from tree cores



Trend in mean annual temperature 1948-2003

Climate change is already here…



Climate Change as a 

global-local issue

Mitigation

Impacts

On societies On biodiversity

Adaptation to: 

•Changing markets

•Changing regulations

• Changing technologies

Adaptation to: 

•Changing landscapes

•Changing species/seeds

•Changing losses

Adaptation to: 

•Changing awareness

•Changing values

•Changing behaviour 

Adaptation



Biodiversity

• 30-50% of the earth’s surface under direct human 
management 

• 23% of mammals, 12% of birds, 4% of reptiles and 
32% of amphibians are ‘red listed’

• Habitat degradation—most ecosystems impacted by 
human activity

• Inadequate biological information exists for good 
decision-making

• The last generation of biologist to study natural 
ecosystems?



BIODIVERSITY IN CANADA





5-year mean

Disturbances: Increasing forest fire trend?

Amiro, B. 2007
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CC Adaptation Options for Biodiversity

Adaptation StrategiesAdaptation StrategiesAdaptation StrategiesAdaptation Strategies
• Ensure options are of the “do no harm” variety

• Improve scenarios of future climate change

• Develop National Adaptation Plans - Complete 

adaptive capacity/vulnerability  assessments 

• Prioritize intact habitats for protection

• Engage local people in planning 

• Design reserves to protect vulnerable life stages

• Respond to changes already inherent in system



CC Adaptation Options for Biodiversity

Planned AdaptationPlanned AdaptationPlanned AdaptationPlanned Adaptation
• Build corridors 

• Re-introduce species – eg. role of seed banks

• Assist species regeneration 

• Control or eradicate invasive species 

• Employ ex-situ conservation if extinction imminent

• Manage for disturbances to the ecosystem 

• Account for projected impacts in climate change

when designing new protected areas 



CC Adaptation Options for Biodiversity

Build ResilienceBuild ResilienceBuild ResilienceBuild Resilience

• Reduce fragmentation

• Protect space, functional groups, climate refugia, 

and multiple microhabitats in replicated areas  

• Maintain a natural diversity of species, ages,

genetic diversity,  and seed sources

• Provide buffer zones and flexibility of land uses

• Ensure connectivity of habitats along gradients



CC Adaptation Options for Biodiversity

Adaptation ScienceAdaptation ScienceAdaptation ScienceAdaptation Science

• Establishment of corridors

• Reduction of other pressures/threats 

• Introduction of species tolerant to salt, drought, 

pests or higher temperatures

• Rehabilitation of damaged ecosystems

• Multi-cropping, mixed farming, low-tillage cropping,

and new seed zones. 



CC Adaptation Options for Biodiversity

Technological AdaptationTechnological AdaptationTechnological AdaptationTechnological Adaptation

• Efficient management of rain/snow water

• Changes in timing/type of irrigation and fertilizer

• Improve plant vigor, resilience and health

• Construction of new infrastructure – bldg. codes

• Establishment of aquaculture

• Diversion of fresh water & source water protection

• Seawalls, dykes and tidal barriers & biodiversity

• Bridges to cross inundated areas – eg. wetlands 



CC Adaptation Options for Biodiversity

Regulatory AdaptationRegulatory AdaptationRegulatory AdaptationRegulatory Adaptation

• Re-zoning on coastal areas

• Establishment of protected areas

• Natural forest regeneration or avoided deforestation

• Non-chemical control of pest/disease outbreaks

• Establish new seed zones under climate change 

• Landscape scale management of water conserv.
• Decrease nutrient enhanced run off

• Increase quality standards – protect freshwater



CC Adaptation Options for Biodiversity

Economic AdaptationEconomic AdaptationEconomic AdaptationEconomic Adaptation

• Changes in grazing management

• Abandonment of agriculture 

• Offer incentives or change trade policies to control

spread of invasive species 

• Eliminate incentives that accelerate habitat loss 

• Recover timber impacted by CC driven outbreaks

• Adopt energy efficient technologies in best areas





Biodiversity: Partnership with Smithsonian 

Institution



BIODIVERSITY OBSERVATION SITES IN THE AMERICAS
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Climate and Biodiversity Using Smithsonian 

Global Biodiversity  Observation Network

UNESCO Biosphere 
Reserves
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Climate and Biodiversity Using Smithsonian 

Global Biodiversity  Observation Network

“Canada can ill-afford the 
loss of one species”



Biodiversity:Changes in Family Forest Diversity in Ontario 
under 2XCO2 Climate Warming

Current Family 
Forest Diversity 
Potential in 
Ontario

Current

2 X CO2



Increased risk of new diseasesIncreased risk of new diseasesIncreased risk of new diseasesIncreased risk of new diseases

West Nile Virus

Lyme Disease



Developing actions on biodiversity, 

adaptation and climate change

• Global Biodiversity Monitoring Global Biodiversity Monitoring Global Biodiversity Monitoring Global Biodiversity Monitoring 
Network Network Network Network –Community PartnershipsCommunity PartnershipsCommunity PartnershipsCommunity Partnerships

• Sound Science and PartnershipsSound Science and PartnershipsSound Science and PartnershipsSound Science and Partnerships

• Extract lessons learnedExtract lessons learnedExtract lessons learnedExtract lessons learned

• Improve methods,  tools & trainingImprove methods,  tools & trainingImprove methods,  tools & trainingImprove methods,  tools & training

• More adaptation solutionsMore adaptation solutionsMore adaptation solutionsMore adaptation solutions

• Document best practicesDocument best practicesDocument best practicesDocument best practices

• Disseminate this informationDisseminate this informationDisseminate this informationDisseminate this information

UN Global Biodiversity Organization?


