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Ecological IntegrityEcological IntegrityEcological IntegrityEcological Integrity

An ecosystem has integrity when it is An ecosystem has integrity when it is 
deemed characteristic for its natural deemed characteristic for its natural 
region, including the composition and region, including the composition and 

abundance of native species and abundance of native species and pp
biological communities, rates of biological communities, rates of 
changes and supporting process changes and supporting process g pp g pg pp g p

(Panel on Ecological Integrity Report, 2000)(Panel on Ecological Integrity Report, 2000)



•• The maintenance of ecological integrity The maintenance of ecological integrity 
must occur at temporal and spatialmust occur at temporal and spatialmust occur at temporal and spatial must occur at temporal and spatial 
scales that are often larger than the scales that are often larger than the 
age and size of the protected area inage and size of the protected area inage and size of the protected area in age and size of the protected area in 
question.question.

•• This is paramount in the face of climate This is paramount in the face of climate 
changechange



There is now greater recognition by many There is now greater recognition by many 
countries that protected areas will be a key tool countries that protected areas will be a key tool p yp y
for climate change adaptation. By establishing for climate change adaptation. By establishing 
more parks and restoring the health of existing more parks and restoring the health of existing 

k ll h h l fk ll h h l fparks, we will be strengthening the resilience of parks, we will be strengthening the resilience of 
Canada's environment by protecting water Canada's environment by protecting water 

sources and providing safe havens for wildlife insources and providing safe havens for wildlife insources and providing safe havens for wildlife in sources and providing safe havens for wildlife in 
the future.the future.
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EmergingEmerging ConsensusConsensus
E t t ti dE t t ti dEcosystem protection and Ecosystem protection and 
effective management help:effective management help:

•• Nature and people Nature and people adaptadapt to to 
climate change by building climate change by building 
resilience securingresilience securingresilience, securing resilience, securing 
ecosystem services, and ecosystem services, and 
generating additional social generating additional social 

d i b fitd i b fitand economic benefitsand economic benefits
•• MitigateMitigate climate change by climate change by 

reducing impacts that can reducing impacts that can g pg p
accelerate carbon release accelerate carbon release 
and by encouraging and by encouraging 
processes that sequesterprocesses that sequesterprocesses that sequester processes that sequester 
additional carbonadditional carbon



Parks Canada’s Actions to dateParks Canada’s Actions to date
•• 1990s: State of 1990s: State of ParksParks Reports: Reports: recognizedrecognized as as significantsignificant stressstress
•• 2000: Screening 2000: Screening levellevel impact impact assessmentassessment for national for national parksparksgg pp pp
•• 2003: 2003: ClimateClimate scenarios scenarios compiledcompiled for all national for all national parksparks
•• 2005 2005 –– 2009: 2009: 

•• Publications, Publications, presentationspresentations, web pages, web pages
•• GreenhouseGreenhouse gasgas emissionemission reductionsreductions met 2012 met 2012 targettarget

SitSit ifiifi i t t di t t d t dit di•• SiteSite--specificspecific integratedintegrated studiesstudies
•• Monitoring, Monitoring, researchresearch, and , and assessmentsassessments of impacts and of impacts and 

adaptation optionsadaptation optionsp pp p
•• Active management and Active management and restorationrestoration to to improveimprove ecologicalecological

integrityintegrity and and resilienceresilience



Opportunities for Parks and Opportunities for Parks and 
Pr tected Are s A enciesPr tected Are s A enciesProtected Areas AgenciesProtected Areas Agencies

Large intact ecosystems on land and seaLarge intact ecosystems on land and sea•• Large intact ecosystems on land and seaLarge intact ecosystems on land and sea
•• Excellent science to inform decisionExcellent science to inform decision--makingmaking
•• Existing partnerships and cooperativeExisting partnerships and cooperativeExisting partnerships and cooperative Existing partnerships and cooperative 

arrangementsarrangements
•• CarbonCarbon--rich ecosystemsrich ecosystemsyy
•• Existing visitor and outreach Existing visitor and outreach programsprograms
•• Potential Potential to contribute to a coordinated to contribute to a coordinated 

ti t t th t i t t li tti t t th t i t t li tconservation strategy that integrates climate conservation strategy that integrates climate 
change considerations and includes a key role for change considerations and includes a key role for 
parks and protected areasparks and protected areasparks and protected areasparks and protected areas



Solutions: Protect, Connect, RestoreSolutions: Protect, Connect, Restore

•• ProtectProtect sufficient core areassufficient core areas

•• ConnectConnect protected areas and peopleprotected areas and people

•• RestoreRestore ecosystems , human spirits, and ecosystems , human spirits, and 
cultural connectionscultural connections
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Protect large, intact ecosystems on Protect large, intact ecosystems on 
l d d th b il d d th b iland and sea, thereby securing....land and sea, thereby securing....

•• Refuges for viable populations ofRefuges for viable populations ofRefuges for viable populations of Refuges for viable populations of 
species, including some of our species, including some of our 
most vulnerablemost vulnerable

•• Globally important carbon storesGlobally important carbon stores
•• Ecosystem services for peopleEcosystem services for people



Connect protected areas in Connect protected areas in 
conservation networks by....conservation networks by....yy

•• ReRe--connecting fragmented habitatconnecting fragmented habitat
•• Sustainably managing intervening landscapesSustainably managing intervening landscapes•• Sustainably managing intervening landscapesSustainably managing intervening landscapes

Thereby facilitating species movement and geneThereby facilitating species movement and gene flowflowThereby facilitating species movement and gene Thereby facilitating species movement and gene flowflow
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Restore Ecosystems:Restore Ecosystems:
RR t bli hi l i l i t it dt bli hi l i l i t it d•• ReRe--establishing ecological integrity and establishing ecological integrity and 
connectivity within and between protected connectivity within and between protected areasareas

Thereby enhancing ecological and socialThereby enhancing ecological and social 
resilience to change
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Some Parks Canada Some Parks Canada 
Climate Related InitiativesClimate Related InitiativesClimate Related Initiatives Climate Related Initiatives 

•• Northern Ecological Integrity MonitoringNorthern Ecological Integrity Monitoringg g y gg g y g
•• Bioclimate Envelope Modelling and Temporal Bioclimate Envelope Modelling and Temporal 

Connectivity in BCConnectivity in BCyy

•• Comparison of carbon dynamics in and around Comparison of carbon dynamics in and around mp f y m ump f y m u
Canada’s national parks (CBMCanada’s national parks (CBM--CFS3).CFS3).

•• Holocene carbon dynamics in western Canadian Holocene carbon dynamics in western Canadian 
National Parks.National Parks.



Ivvavik NP Sirmilik NPIvvavik NP Sirmilik NP
Northern Arctic 

Ecozone
Southern Arctic 

Ecozone

Torngat  Mountains NP
A ti C dill E

Wapusk NP

Arctic Cordilleran Ecozone

Hudson Plains Ecozone

Protected Areas in the Canadian ArcticArctic Ecosystems – the ‘front line’ of climate change



Sirmilik NPIncreased productivity

• increased ‘greening’
• increased productivity

f t l i

With permission 
Cadieux et al 2008

• permafrost slumping
• lemming cycle dampening

Dampening of Lemming Cycles

With permission 

Permafrost Melting
Cadieux et al 2008

??

Photo: Joseph 
Culp/Erik Luikers, EC

Analysis by Rob Fraser and Ian Olthof, CCRS  



Reducing Uncertainty 
A Model for Proactive Adaptive ManagementA Model for Proactive Adaptive Management

Conduct/upgrade 
process-based

Ecological Integrity Monitoring
process based 

inventories

Park Management Plan

What change is happening
in park ecosystems?

g

‘Maintain or restore EI’
consultation and decisions

t 5 15 t t

Focussed Research

How and how fast are parkset 5-15 year targets

Scoping Document

How and how fast are park
ecosystems changing?

Management Decision Support
State of the 
Park Report

Management Decision Support

1. Outline key issues
2. Provide a 5-15 year forecast2. Provide a 5 15 year forecast
3. Outline options and risks



An Ice freeAn Ice free
NorthwestNorthwest
PassagePassage

22/11/2011
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PassagePassage



Climate Change Impacts, Climate Change Impacts, 
Mitigation and AdaptationMitigation and Adaptation

•• To develop a comprehensive strategyTo develop a comprehensive strategy•• To develop a comprehensive strategy To develop a comprehensive strategy 
regarding regarding anthropogenicallyanthropogenically induced induced 
climate change that can be integratedclimate change that can be integratedclimate change that can be integrated climate change that can be integrated 
into protected heritage area into protected heritage area 
management.management.



Concerns Regarding Ecosystem ChangeConcerns Regarding Ecosystem Change

•• The land (alpine/tundraThe land (alpine/tundra treelinetreeline coastalcoastal•• The land (alpine/tundra, The land (alpine/tundra, treelinetreeline, coastal , coastal 
squeeze, grasslands, fire, disease, squeeze, grasslands, fire, disease, invasivesinvasives …..).…..).

•• Freshwater (temperature changes, loss of Freshwater (temperature changes, loss of 
hypolimnionhypolimnion, melting glaciers, , melting glaciers, eutrophicationeutrophication).).ypyp g gg g pp

•• The oceanThe ocean (acidification, warming, circulation (acidification, warming, circulation 
h li i h )h li i h )changes, salinity changes).changes, salinity changes).



So So What Can What Can Parks Canada Parks Canada Do AboutDo About
Climate ChangeClimate Change??Climate ChangeClimate Change??

•• Local models / local impactsLocal models / local impacts•• Local models / local impacts.Local models / local impacts.

•• Consider climate change when planning longConsider climate change when planning long--termterm•• Consider climate change when planning longConsider climate change when planning long--term term 
activities.activities.

•• Safety of staff and visitors.Safety of staff and visitors.

•• Migration corridors and connectivity among Migration corridors and connectivity among 
protected areas.protected areas.



Scale Issues

CGCM2 a2



CGCM2 a2



Bioclimate Envelope Bioclimate Envelope 
Modeling Modeling 

f G O kf G O kfor Garry Oak for Garry Oak 
EcosystemsEcosystems





Less than 5% of Garry oak ecosystems remain in Less than 5% of Garry oak ecosystems remain in 
a neara near--natural condition. More than 100 natural condition. More than 100 

““species of plants and animals are listed as species of plants and animals are listed as “at “at 
risk of risk of extinction”extinction”. Several . Several species have species have 
already been extirpatedalready been extirpatedalready been extirpated.already been extirpated.

Th b f “ tTh b f “ t i k” i d l fi k” i d l fThe number of “atThe number of “at--risk” species and loss of risk” species and loss of 
habitat in the surrounding region make this habitat in the surrounding region make this 
park one of the most vulnerable in Canadapark one of the most vulnerable in Canadapark one of the most vulnerable in Canada.park one of the most vulnerable in Canada.



•• We used location data for current Garry oak sites We used location data for current Garry oak sites 
and environmental predictors including 33 climateand environmental predictors including 33 climateand environmental predictors including 33 climate and environmental predictors including 33 climate 
variables (baseline conditions from 1961variables (baseline conditions from 1961--1990).1990).

••Four geographic variables derived from a digital Four geographic variables derived from a digital 
elevation model (DEM). elevation model (DEM). 

•• We constructed models using Random Forest  and the We constructed models using Random Forest  and the 
CGCM2 output to generate climate suitability and CGCM2 output to generate climate suitability and p g yp g y
temporal connectivity data for Garry oak in SW British temporal connectivity data for Garry oak in SW British 
Columbia, Washington, and Oregon.Columbia, Washington, and Oregon.



Garry Oak Extent, Climate Suitability and PAsGarry Oak Extent, Climate Suitability and PAs

Pellatt et al (In Rev)
Env Man



Climatically Suitable Area for Garry oak Climatically Suitable Area for Garry oak 



How suitable is the Gulf How suitable is the Gulf 
Islands National ParkIslands National Park

Vancouver 
Island

Islands National Park Islands National Park 
Reserve for Garry oak?Reserve for Garry oak?

(1(1 10)10)(1 (1 –– 10)10)

Now 2020s 2050s 2080s

Random Forest 
model 9.3 5.5 - 7.0 5.9 - 7.6 7.2 - 8.3



•• Although climatically suitable GarryAlthough climatically suitable GarryAlthough climatically suitable Garry Although climatically suitable Garry 
oak habitat will increase somewhat, oak habitat will increase somewhat, 
primarily in the USA it will not beprimarily in the USA it will not beprimarily in the USA, it will not be primarily in the USA, it will not be 
well represented in IUCN Classes I well represented in IUCN Classes I 
through V Protected Areas (5 6 tothrough V Protected Areas (5 6 tothrough V Protected Areas (5.6 to through V Protected Areas (5.6 to 
7.3%).7.3%).

•• Of this area only between 6.6 and Of this area only between 6.6 and yy
7.3% will be “temporally connected” 7.3% will be “temporally connected” 
between 2010 and 2099.between 2010 and 2099.between 2010 and 2099.between 2010 and 2099.



OutcomesOutcomes
•• Biodiversity conservationBiodiversity conservation
•• Protection of carbon stored in ecosystemsProtection of carbon stored in ecosystems•• Protection of carbon stored in ecosystemsProtection of carbon stored in ecosystems
•• Ecological and social resilience to changeEcological and social resilience to change
•• Relevance in a changing worldRelevance in a changing worldg gg g
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ChallengesChallenges

••Given that the IPCC has concluded that Earth’s Given that the IPCC has concluded that Earth’s 

climate is very likely changing at a pace climate is very likely changing at a pace 

unprecedented in the last 10 000 years how dounprecedented in the last 10 000 years how dounprecedented in the last 10,000 years, how do unprecedented in the last 10,000 years, how do 

we best protect the values of our lands and we best protect the values of our lands and 

renewable resources for both ourselves and for renewable resources for both ourselves and for 

future generations?future generations?future generations?future generations?



Stakeholder NeedsStakeholder Needs
•• DownDown--scaled nichescaled niche--models (i.e., models (i.e., 

bioclimate envelope models based onbioclimate envelope models based onbioclimate envelope models based on bioclimate envelope models based on 
documented ranges).documented ranges).
C b M d l d i i lC b M d l d i i l•• Carbon Models and empirical Carbon Models and empirical 
measurements in nonmeasurements in non--forested forested 

ttecosystems.ecosystems.
•• Information on marine CC impacts at Information on marine CC impacts at 

scales relevant to PA management.scales relevant to PA management.
•• Connectivity and systems planning.Connectivity and systems planning.y y p gy y p g



Steps ForwardSteps Forward
•• Parks Canada’s Climate Change Task Team and Parks Canada’s Climate Change Task Team and 

emerging strategy on climate change mitigation and emerging strategy on climate change mitigation and g g gy g gg g gy g g
adaptation.adaptation.

•• Canadian Parks Council Climate Change Working Canadian Parks Council Climate Change Working 
Group.Group.

•• IUCN Natural SolutionsIUCN Natural Solutions

•• CooperationCooperationpp


