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"There is no solution available, | assure you, aves Earth's biodiversity
other than the preservation of natural environmentseserves large
enough to maintain wild populations sustainabl{E£.O. Wilson, The
Creation 2006)

Imagine the world's climate zones changing dranadlficover your
lifetime - so that [Victoria's] climate is more akio that of [San Diego] -
think what that will mean for the forests, birdsdasther animals of the
region where you live... (Tim Flannery, The Weathakéds 2005)

1.0 CONTEXT

The February 13, 2007 Speech from the Throne cédlecbncerted provincial action on climate
change in British Columbia. As a result, the proiahgovernment is preparing a climate change
action plan.

We argue that any climate change action plan bepoeimensive and (1) recognize the
contribution of healthy marine and terrestrial gsbsms to human health and to protecting
biodiversity, and (2) safeguard the stable funatigrof global carbon cycling through the
protection of natural carbon sinks, such as forastsmarine environments. Climate change
plans that focus only on altering human use of@aror the purpose of reducing carbon
emissions (mitigation) are missing an importantredat — adaptation (the reduction of impacts
given climate change).

The most significant stressors of biodiversity i@ Bre urban development, agriculture, transport
and utility corridors, forestry, over-extractionmfrine resources, oil and gas activities, invasive
and alien species and climate change. Of theiseate change is arguably the greatest long-
term threat to biodiversity, yet the implicatiorfscbmate change and the need for new
conservation strategies have only just begun teopsidered and much of the current knowledge
about biodiversity is based on past experienceghvisi increasingly unreliable.

The purpose of this paper is to outline the beméfitealthy marine and terrestrial ecosystems to
protecting biodiversity, in light of climate changehe paper is a compendium of information



from a variety of sources and is not intended ta Beientific or academic document on climate
change. As aresult it contains some generaliastio

2.0 BACKGROUND"

Biodiversity forms the foundation of the vast artdyecosystem services that are critical to
human well-being. Ecosystems support all formsf@f moderate climates, filter water and
air, conserve soil nutrients and control pestseci&s provide people with food, building
materials, energy and medicines. They also prosgaieices such as pollination, waste
assimilation, water filtration and distribution geds and nutrients free of charge. Retaining
a variety of life permits adaptability in changiegvironments and a diversity of organisms
maintains future ecological stability.

Many people believe that all life forms have insitvalue and that humans have a moral
obligation to protect the environment for its ovake as well as for future human
generations.

Human response to climate change needs to havadperts, mitigation and adaptation:

1. Mitigation: doing something now and in the futuoediecrease the amount of greenhouse
gas emissions being discharged into the atmosppenearily by adjusting how we
generate and use energy, construct buildings andport people.

2. Adaptation: involves biological, behavioural or gigal adjustments to reduce impacts of
a given amount of climate change. Building resiemto ecological systems to prepare
for and reduce the effects associated with climmhtage is essential. Healthy
ecosystems are the cornerstone of the adaptiveagpto protecting biodiversity.

While mitigation initiatives have attracted attemtiglobally, less attention has been paid to
adaptation. When considering impacts on peoplebardiversity, people have been
prioritized and climate change strategies usuallg Gttle attention to impacts on
biodiversity. In the case of impacts on biodivessstrategies to reduce impacts on species
viability through the maintenance of healthy ectsys have received little attention

No matter how successful mitigation is, the curmaethanisms forcing climate change are
so advanced that stabilization of ecosystems cammekpected for over one hundred yéars
To survive, most species will need to undergo megmiogical or evolutionary changes.
Their survival would be greatly facilitated by hibgl planetary processes and reducing
ecosystem stressors.

Humans can influence that survival through our Jdreshwater and marine planning. This
paper is not meant to suggest that adaptation mesaate more or less important than
mitigation (it is not an either-or proposition)thrar it is of concern that currently more
thought and energy is being put toward mitigatiffares than recognizing the critical role of
adaptation.
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A healthy-ecosystem approach is vital to both hiediity and long-term carbon stewardship.
There are three aspects of carbon that requirademasion: living carbon (ecosystems that
sustain life), dead carbon (organic matter, fomepie soils within healthy forests) and
ancient carbon (held as fossil fuéls)

Living Carbon

Dead Carbon Ancient Carbon

There is a strong link between ecosystem conservatid carbon stewardship. Keeping
ecosystems healthy and connected conserves ligitpe, which in turn generates and
sequesters dead carbon through the indirect marageshorganic mattet. Mitigation

efforts largely focus on ancient carbon managemeat reducing the use of fossil fuéls
Protecting living carbon and the dead carbon thppsrts it is as important as reducing the
use of ancient carbon - it is our insurance agdheshegative impacts of change. Human
effort can influence the future of biodiversityaligh adaptation mechanisms associated with
keeping ecosystems healthy and connected.

Species confronting rapid climate changes willdoeetl with a new form of stress. For the
most part they have but two survival options: eedlehaviourally or genetically), or
migrate to adjacent suitable habitats. For maggmsms, evolution will be unable to keep
pace with the current rapid rate of climate changk must therefore do what we can to
build resilience into natural systems to reducessors, and to facilitate species movement
through the protection of connectedetworks of large, healthy land and seascapes.

Future protected area managers, in addition tonive traditional roles of protecting
ecosystem functions, communicating with the pulaiel providing outdoor recreation
opportunities will need to focus on: i) conserviolgnate refugia, ii) facilitating migration,
iii) gathering climate change related baseline muahitoring data, and iv) maintaining
critical ecological services.

In the marine realm, the short life spans of maey &rganisms means that the effects of
climate change are felt more quickly. This quiekponse time can be advantageous when
recovering from disturbances, but only if criticasilience thresholds are not exceeded
during the disturbance. A highly disturbed popolatvith little resilience may not be able
to recover at all.

3.0 BRITISH COLUMBIA'S ECOSYSTEMS *

British Columbia is a large climatically variabledabiologically diverse province including
parts of three of the four terrestrial ecoregiondlorth America, and is influenced by a long
coastline on the Pacific Ocean. It is topographjacadmplex with 5 major mountain ranges
(Coast, Rocky, Columbia, Cassiar-Omineca, and ©a}ibrhis complexity of ecoregional
influences and topography provides for the divgrsithabitats that has spawned the
biodiversity that makes British Columbia so famous.
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Terrestrially, the rugged topography works to limitman influences and has therefore left
much of the environment relatively intact. The sategep mountains that have limited
human development have however led to degradatitimei aquatic realm as most of the
major river valleys have been logged at least @amckmany have been dammed to provide
hydroelectric energy and irrigation.

BC's coastal waters have been classified intorfrggons (Hecate Strait, West Queen
Charlotte Islands, Queen Charlotte Sound, West darer Island Shelf, Strait of Georgia).
It has been difficult to translate our well-estab&d approaches for protection in terrestrial
environments to the marine context. The complasifyrther compounded by the multiple,
overlapping legislation at the federal level forrma protected area (MPA) establishment,
with three federal agencies holding that mandatek@Canada, Fisheries and Oceans and
Environment Canada).

Many of the marine fisheries are overexploited l§glty, half of all fish stocks are
overexploited and 90% of predatory fish have beamaved), and large amounts of nutrient
inputs from terrestrial runoff from agriculturedunstry, and other human activities have led
to degradation and reduced functioning of coasta$gstems.

40  CLIMATE CHANGE IMPLICATIONS

Climate change will have significant implicatiors the stability of ecosystems. The
changing climate will stimulate species-level chesii range and abundance, life cycle and
behaviour and, over time, genetic evolution. Tlis hlready been seen in BC with the rapid
spread of the mountain pine beetle infestationrd ieevidence that some species are
already evolving (adapting genetically), or expagdheir range pole-wards or upwards in
elevation (or in the water column), or adjustinggration or breeding times as a response to
climate warming.

Some specific terrestrially-related climate chapgegictions are:

0 Anincrease of 1 Cwill ‘force’ a shift of biomes or ecosystem zoagwedicted 300m
up in elevation and 150 km north. The predict®a minimum increase of 2-5 @
70-100 years, translating to 600m-1500m in elevadiod 300km-750km in distance.

o This projected 'ecological zone shift' is estimétede at a rate of 40 km per decade ---
the 'average' plant/animal/insect can shift habiia maximum of 6 km per decéde
The rate that appropriate conditions shift willréfere be so fast that many species will
be unable to compensate through dispersal.

o Over 50% of the alpine tundra ecosystems will digap as forests shift up in elevation
and forest composition will change significantlymmost regions of BC. Expect
reduction of moist forests and expansion of drg$ts in the southern portion of the
province; moister warmer forests will probably emgan the north. Western red cedar
could disappear from the southern lowlands. Aesalt of decreased forest health,
drought stress, more frequent, larger and moresetevildfires will occur. There will be
an increase in grassland-montane landsc¢apes

0 40-60% of the glaciers in BC will disappear andeoshwill diminish greatly. Beyond
the effects on biodiversity, the resultant effemisprovincial water systems and
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watershed management will have substantial conseggeon industrial and community
water supply, hydro production, fisheries, tourismgriculture and forest management.

o Freshwater fish populations will be affected draoally. For example, there is
evidence that anadromous salmon may be unablegi@taithrough the Fraser River
due to overly warm waters.

Through the steep climate gradients of BC's mounstaecosystems are highly sensitive to
climate fluctuations. Mountain systems offer theagest opportunities for biodiversity
conservation - beyond the typical north-south aat-evest opportunities for biodiversity
migration, mountains also offer up-down altitudiaad 'contouring around the mountain’
avenues for species migration.

The implications of climate warming for freshwabgodiversity are not certain, with strong
variation expected among watersheds - but cleagljand and riverine ecosystems will
change. Beyond the changes in the timing and atraduhe spring melt, warming is also
expected to accelerate the water cycle (increasiteg at which water enters the atmosphere
and rains down again) — The effects of this on aldyy, fish and invertebrate populations
remains to be seen. Freshwater species have fgiation options as their habitat is within
the stream system.

Some specific marine-related climate change priedistincludé":

o Warmer air and sea temperatures caused by clirhatege have led to thermal
expansion of warmed water and melting of glacises, ice and ice shelVés As a
result sea level has been rising at an averagef&&mm/year. Higher sea levels
will require humans and marine animals alike tophda altered or lost habitat
including submerged lands, altered distributiomalbitats and increased wind and
storm intensity with associated frequent floodifidhis may result in the extirpation
of a number of coastal freshwater plants, hahitsd for migrating shorebirds,
destructive storm surges and an altered marine ¢baah.

0 20-30% of marine plant and animal species areshtafi extinction if global
temperatures increase by an additional 1.5-2.5 C

o There is increasing concern based on studies amftl regions that large ocean
currents - responsible for exchanging massive vekiof water between higher and
lower latitudes, and vital to climate and habitgulation, species' migratory
movements, and general ocean productivity - maselverely affected by global
warming. Scientists predict that climate changddtead to a weakening, or in an
extreme case, a complete cessation of large-scabnairculation with dire
consequences to all biodiversity.

0 The oceans are one of the planet’s most impor&ion sinks. Roughly half of the
CO; released by humans between 1900 and 1994 is moadsh the oceans, and
about 30% of modern GQontinues to be stored by the sea. The cheneeation
of this massive volume of CGas led to an alarming acidification of the warld'
oceans. A continuation of current trends is pttedi¢o lead to a level of acidification
unprecedented in the last several million yearsclvbould be irreversible for
millennia and will have severe negative consequefamemarine ecosystems.
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0 The effects of the rapid rate of climate changeplmoed with overfishing and
pollution, is likely to exceed the adaptive capgaeihd resilience of many species
over the next century leading to unpredictable atigg responses.

Climate change will act synergistically with marfytloe biggest existing impacts to
biodiversity: i.e. each individual impact will hava total greater cumulative effect leading to
drastic unpredictable changes to the current wdijeof

These changes will occur during a single centwathar than over a period of several
thousand years and lead to temperatures unseemilfions of years. Many species will
simply be unable to adapb these rapid chang¥s

This future pressure on species has been termeBigHequeeze or Bottlenetk, with the
most harmful time forecast to be 70-150 years frmw. This period will be quite an
unstable time for species and their habitats. cHatlenge for the future of biodiversity is to
get as many species as possible through this Big&a into the different habitats and
hydrological cycles that will emerge in the future.

It is highly probable that species richness withtliish over the next few decades - some
specialized creatures will disappear and many ecgscies will expand their rarfé s
this loss of genetic diversity (including whole siesg that will be the most difficult, and
sometimes not possible, loss to recup

Loss of diversity will lead to loss of resilienckexosystems and wide-ranging ecological
disruption. The best management approach is teeroa large ecosystems with associated
migration connectivit{f. Such an approach will build resiliency into matisystems,
increase their adaptive capacity and enable as s@anies as possible to survive the Big
Squeeze - thus reducing the negative effects wiaté change on biodiversity and human
health.

5.0 HEALTHY ECOSYSTEMS AND CONNECTIVITY

5.1 Terrestrial

To support the maintenance of biological diveraitgl help as many species as possible
adapt to climate change, a management regimedhates large landscapes with appropriate
connecting ecological corridors is essential. @Gitreat migration will occur over the course
of many generations (not within a generation), @atigig organisms will need muetider
corridors than have typically been included in conservagitams. Without this, the benefits
of parks as centres for biodiversity will be grgatbmpromised.

Such a planning framework increases the opportdaitynaintaining population resiliency
and species survival.

There is evidence that a protected area sizelefat 270,000 hectar¥sis necessary for
core refugid”. Following are examples (Figure 1) of such laageas in British Columbia:

0 There are seven protected area complexes in tv@peothat meet this size criterion:
Garibaldi, Kitlope-Tweedsmuir, Wells Gray, Spats2une Za Keyih, Northern
Rocky Mountains and Tatshenshini.
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o If one includes protected areas directly adjaceidrge transboundary complexes
Manning, Yoho-Kootenay-Alberta Rockies and MounbBan can be added.

o Terrestrial protected area complexes with largameaztomponents such as
Clayoquot Sound, Broughton Archipelago, Hakai anchisHaanas could also be

considered.

Figure 1

Large protected area complexes in BC that may actsacore refugia for species and
ecosystems during changing climates

Funds for conservation are insufficient to saveggpecies and habitat. To optimize the
allocation of resources and save the maximum amufumabitat and species, one approach
being put forward is the concept of intact ecogystenservation areas. This approach is in
contrast to focused single species managementti-Bficies conservation areas support the
core-corridor approach'.
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Climate change challenges the basic assumptionswpizh traditional land, freshwater and
marine planning has been based, such as proteepngsentative ecosystems. Current
management needs to be based on modeling the fidnditions and 'back casting' from
those conditions, not making decisions by foreagsfiiom today's situaticfl”.

The Muskwa-Kechika Management Area and Great Baarf®ests, with their focus on
management of the non-reserve, non-corridor apgaside great models for protecting
biodiversity in the face of climate change — thel @nable the kind of migration-over-
generations that we discuss above.

5.2 Marine

BC has one of the world's longest coastlines angkracean territory than many federal-
level governments.

Healthy oceans play a key role in the carbon, dknaad water cycles of the planet: covering
two-thirds of the earth’s surface, oceans initisdlige up the greater part of incoming solar
heat, thus determining the climate system. Sityil#ine global water cycle is driven by
evaporation from the oceans, which also take upcgold a large proportion of atmospheric
carbon dioxide.

Climate change impacts have been described ftewadls of marine ecosystems, from the
essential base of the food chain, all the way wghtwks and other large predators.

Scientists have recognized that well-managed aaduately funded marine protected area
networks are vitally important conservation to@dswarine systems and organisms struggle
to survive and adapt to climate change. On avethgegstablishment of a marine reserve
will double the density, triple the biomass and@ase the size and diversity of organisms
present by 20-30%.

Healthy populations are more likely to be resilientlimate-related disturbances such as
storms, or warmed or acidified waters. To suppodsystem resilience, we must reduce the
number of simultaneous threats faced by that etasysBy reducing human impacts within
marine protected areas, we can manage our oceamsitaize risks of population collapses,
community disruption, and biodiversity loss.

Due to the fluid, three-dimensional nature of therime environment, marine processes such
as upwelling and ocean circulation, and the spekfé histories of many marine organisms
(ex. those with pelagic larval phases, and longeamigratory movements), it is critical to
consider ecological connectivity when designing poghensive systems of marine protected
areas.

6.0 BC'SPROTECTED AREA SYSTEM
6.1 Terrestrial
The protected area system (PAS) has been growneg Sitrathcona Provincial Park was first

established in 1911. Today roughly 14% of the prow is protected (federal, provincial,
regional and private).
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One of the main purposes of the current terredyisiem has been to proportionately
represent the variety of life and habitats througtgritish Columbia. Although the PAS is

not fully complete those areas that are set aside r@asonable job of representing the
biogeoclimatic zones of the province; and usinglkessness as a surrogate for intactness, the
protected area system is approximately 60% intact.

As a result of climate change the current BEC zepeesentation within the existing
protected areas will shift quite significantly thetturn of the century (Figure 2Y However,
due to the many levels and huge magnitude of uaiogyt the resulting ecosystems are
entirely unpredictable.

Figure 2 illustrates how the biogeoclimatic zonkange dramatically over time due to
climate change - thus stressing the importancelafidscape approach to management that
provides core protection and connectivity betweerngeted areas.

Figure 2

Biogeoclimatic Zones in Protected Areas: ,
Current (2007) and Possible Projections (2085)"

It is crucial to ensure that connectivity for sgescmigration is maintained between protected
areas. A strategy of protected areas connectedusgw strands will not work - species will
be lost - a broader landscape conservation appisaeluired. It is very uncertain to
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predict 'core landscape shifts'; it is much leskyrto work at the species level. The
provincial protected areas strategy needs to gathese migration shifts now and plan
according to the 'new' landscape, not today's semtation.

We need to maintain our current parks and protesteds system, build on that using
traditional methods such as private land consematind employ a wide array of new or
established methods to maintain healthy ecosysseicts as minimizing linear disturbance,
managing access by ATV's and snowmobiles, plaamigsl on recreational hunting and
fishing, and adjusting rates of forest harvest.

Protected areas cannot halt climate change butddmeyrovide the healthy landscapes
required to afford the natural world the opportynd adapt to climate changes, until
mitigation measures take effect. Among other thjrilge ecosystems they protect within
their boundaries support all forms of life, moderalimates, filter water and air, conserve
soil nutrients, and control pests.

Through appropriate public programming, protectexhs also have an increasingly
important role in educating society at large alibatcauses and consequences of climate
change.

6.2 Marine: the urgent need for MPAs in light of climate change

The condition of our coastal waters and fisherseddclining rapidly. Decisive action needs
to be taken to protect remaining healthy ecosystémmzromote the recovery of degraded
areas and to build resilience and adaptive capatiyall marine systems. This can be
accomplished through the legislated protectioracde networks of marine protected areas.

Immediate, extensive, and precautionary protedéiommediately required for our coastal
waters to guard against further known and unprabietclimate-change related impacts to
the already overly disturbed and highly threatemagine ecosystems.

There is a tremendous opportunity for the BC gowemnt to move forward on the protection
of Canada's biodiversity in the marine environmeena result of increased awareness, and
knowledge. Canada has agreed to establish a repsése network of MPAs in national
waters by 2012.

Global best practices dictate that to protect neadiversity a minimum of 20-30% of our
marine ecosystems need to be fully protected iresgmtative networks of marine protected
areas. Yet less than 1% of the marine environnsesurrently protected by legislation.

While there is some limited protection of some B@&tevs, it is essential to establish a
representative system of marine reserves in Brifislumbia that include 'no-take' zones to
protect marine biodiversity, align ourselves witbl@al standards and meet our international
commitments. This is especially important for hightoductive marine areas. The
effectiveness of MPAs has long been recognizedeahighest levels™.

Marine reserves pose a tremendous opportunity reshb@arks for assessing the state of the
marine environment on an ongoing basis. Marineagars can move forward on a marine
protection plan that reflects current and futurmate conditions and sets aside marine areas
with provisions for 'no take' (full protection) aeand connection between these areas.
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Marine reserves must be designed to maintain emalbgrocesses. To ensure that such
processes and functions are maintained, it is @asémprotect not only adequate, but also
appropriate marine spaces to ensure the representdtkey functional groups, and rare and
important species and habitats.

7.0  CONCLUSIONS

To reduce the effect of climate change on biodiemscluding those things that are uniquely
British Columbian (grizzly bears, salmon, gianesgwhales, glaciers and grasslands), well
configured, healthy land and seascapes are edseRétaining these images can be our legacy.

The benefits of protecting large land and seascipemintain and promote the health of BC’s
lands and marine waters cannot be overstated,baitlefits undoubtedly well beyond what we
are able to predict. It seems wise therefore pdyaine precautionary principle, acknowledging
and acting to safeguard not only the known, bud #le unknown benefits to us, to future
generations, and for the health of natural systems.

1. Climate Change Action Plan The British Columbia climate change action ghen
comprehensive and include both pillars of a gospaase to climate change - mitigation and
adaptation. No matter how successful mitigationre$fare the current mechanisms forcing
climate change are so advanced that any stabdizafi ecosystems cannot be expected for
over one hundred years.

2. Management Approach. Under a changing climate, BC can expect majorsfamation in
biodiversity across all systems (terrestrial, freater and marine) and across all levels
(genetic, species and ecosystems). Maintainingystem resilience and adaptive capacity
needs to be the management priority. Effective mdl seascape management needs to be
based on 'back casting' from the future, not fastieg from the current environment in
which we live. This goal can best be accomplisitiedugh a management approach that
minimizes habitat fragmentation, secures core iafagd provides functional migration
corridors. Funding for conservation is insufficiéotsave every species and habitat. To
optimize the allocation of resources a multi-spgcienservation approach is recommended
over single species management. Training for atinpent ministry staff on the implications
of climate change on biodiversity and managemepitagehes is critical

3. Contribution of Protected Areas. The fundamental integration of climate change int
protected areas planning is not yet a reality. sBfifnate change action plans must
acknowledge both marine and terrestrial protectedsaas some of the most important
management instruments for biodiversity conservafitne potential for major long-term
ecosystem shifts under changing climactic condgtisunggests a need to fully articulate the
role that protected areas play in facilitating adépn by species and ecosystems under
altered conditions. Protected areas are an extgllace to monitor and research the impacts
of climate change and engage the citizens of Brifislumbia. In this regard, British
Columbia has the opportunity to be a world leader.
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4. Research.There is a need for long-term base-line assessamehinonitoring of biodiversity
under changing climates. Research capacity shauglrbngthened to model the responses of
species and ecosystems to varying climate charegggos, and management measures
should focus on biodiversity and the contributidmealthy ecosystems to maintaining and
bolstering species and ecosystem resilience.

5. Public Education. Climate change provides an opportunity to eduttegublic about the
effect of carbon use on biodiversity and healthysgstems and the need for effective land,
freshwater and marine planning. Interpretive ashacational programming can describe
why it is so crucial for the survival of biodivergiand human health that we have protected
areas, and how essential it is that we switchter@dtive energy technology, thus reducing
the amount of ancient carbon used by humans.

6. Pilot Programs. 'Pilot' protected areas could be selected fan pigfile climate change
programming and research. There are certain geateceas that clearly illustrate the
connection between climate change and ecosystemrcisydfor example: Mount Robson
(glaciers disappearing), Tweedsmuir (mountain peetle), Cypress-Garibaldi (alpine
vegetation), Muskwa-Kechika (a working model), Memgn(forest vegetation changes),
Miracle Beach (coastal marine) and Clayoquot Squmatine systems).

7. Financial Implications. Seriously addressing the adaptation issues assdaiath climate
change will have both positive and negative finahichplications for the province. By
protecting adequate and appropriate land and seascBC has the opportunity to position
itself as a leader within the environmental indyséind leverage increased public and private
dollars as a result. Managing conscientiously iereffects of climate change is likely to
have specific potentially negative impacts on reseuindustries, such as fisheries and
forestry; but these impacts will be balanced byrttay positive opportunities for
communities and business around the province.

8. Community Partnerships. Communities could quite easily become engagedadnitoring
the effects of climate change with the encourage¢miegovernment. Depending on the
community location it will experience climate changjfferently and its residents will
respond to climate change accordingly. Maps frondeling exercises are useful to help
‘picture’ the impending changes. Particularly inignat are water management and
connectivity. For example: 1) working with NGOsnsee groups, business, First Nations
and local government to create the necessary soaalitions so that climate change can be
used as a 'positive force' for community land amatiewuse planning - with the goal to reduce
the causes and consequences of climate changgdte)tand plan for the changes that are
coming (adapt); 2) fostering training and providimgnitoring kits to enable various
volunteer groups, youth, service clubs, ecoreserelens and young naturalists to collect
data at local monitoring stations, whether coastahland.

9. Public Messaging. It is important to inform the public about clirrathange, however the

message should not be too strong or negative,retelad be realistic. Some basic message
suggestions are:
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0 Large ecosystem conservation initiatives are atipesapproach to preparing for
climate change.

o Itis important to maintain as much of the preseidlife, fisheries and coastal
habitat as possible to help minimize the effectsliofiate change, and to help as
many species as possible survive. These consemveftiorts will act as insurance
against the negative effects of high risk transtions.

o With good public response, especially related tal land water allocation, it is
possible to minimize some climate-related changebat the consequences to
wildlife will be less significant.

o Maintaining and bolstering the resilience of nae®systems will minimize the
opportunity for the invasion and establishmentariniful exotic species and the
outbreak of native species (e.g., mountain pin¢gldee

o Wildlife must be able to migrate (emphasizing tiigortance of cores and
connectivity) and climate change will make that endifficult for many species.
Messages should include the importance of commyafétyning based on 'back
casting' from the future, not on forecasting frdma turrent situation.

o Mitigation alone is not the solution.

GLOSSARY

Biodiversity: the variety of species and ecosystems on Eadltrenecological processes of which they
are a part - including ecosystem, species and igatieérsity components.

Climate change and global warming Greenhouse gases are a class of gases, whi¢tapameat near
the Earth's surface. As they increase in the giherg, the extra heat they trap leads to globainivey.
This warming in turn places pressure on Earthfeatié system, and can lead to climate change.

Coastal marine ecosystemsidal zones, estuaries and coastal wetlandsrendgecies that utilize them.

Corridors and connectivity: In this report we use connectivity and corridorsefer to the extent that to
which a species or population can move among &tyaoif land or sea scapes in a mosaic of habitat
types. Corridors necessitate linkages among iddais, species, communities and ecosystems at
appropriate spatial and temporal scales. Corridasany space identifiable by the animal or plant
species using it that facilitates their movemerrdime between two or more patches of otherwise
disjoint habitat. Such movements may occur in aenaf minutes, hours or over multiple generatiohs
a species. Corridors encompass either alteredtorahareas of vegetation or structural fragments
otherwise devoid of preferred habitat. Corridoentiselves need not be protected areas. (Jodiediki;
Corridor Ecology: The Science and Practice of Lmgkiandscapes for Biodiversity Conservation. Idlan
Press, 2006)

Protected Area includes parks, protected areas, ecologicalvesgconservation lands, etc.
Sequestration refers to the processes that remove carbon fnenatmosphere and store it. Natural
carbon sequestration processes include plant grotwtrariety of means of artificially capturing and

storing carbon, as well as enhancing natural ségues processes are being explored.

Weather, climate and climate changeWeather is what we experience each day. Cliisatee sum of
all weathers over a certain period, for a regiofoothe planet as a whole. The variables generall
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measured are temperature, precipitation and wiibile climate has changed continually since th¢hear
was formed, the changes have usually occurredlongrperiods of time measured in thousand and
millions of years. At present, the scientific coomity agrees that the Earth is undergoing rapitaie
change in response to human activities that hasreased the amount of greenhouse gases (primarily
CO02) in the atmosphere to the point that the glaalage surface temperature is rising. The United
Nations Intergovernmental Panel on Climate Chargerts that the average global surface temperature
has increased by’ C over the past century and is likely to rise bgther 1.4-5.8C over the century.
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ENDNOTES

' The authors are grateful Dy. Phil Dearden, Dr. Peter Heap, Dr. Barry Smit, im Pojar, Dr.

Richard Hebda, Chloe O'Loughlin, Derek ThompsonkKBirChan and Dr. Tory Stevens for reviewing
various drafts of this document. Any errors or iuBss are the responsibility of the authors.

" The Government of British Columbia and the Ministf Environment have published a number of
climate change reports. Two such reports areicéitdrs of Climate Change for B002 and Weather,
Climate and the Future: BC's P|&004

" An Assessment of Climate Change Impacts on BigsitseManagement in B@y Compass Resource
Management Ltd and the (draft) Status of Biodivgnsi British Columbisprepared for Biodiversity BC,
were useful references during the preparationisfdbcument.

¥ Most climate change plans are weighted towardgatiton with little specific mention of actions to
proactively address potential biodiversity impabt®ugh adaptation. In BC, like most other
jurisdictions, the emphasis has been on mitigadiosh public knowledge with little focused effort on
mechanisms related to adaptation.

Y There is evidence that marine environments mayores more quickly, perhaps in the range of a few
decades.

" This concept is based on a conversation with imhdd Hebda.

"' Compared to many part of the world BC is endowéH exceptional ecological richness - that richness
is central in an adaptation strategy for climatergje. British Columbia is a relatively minor CO2
producer, within the world context.

" Some authors are expressing an increasing caaltiout artificial sequestration as a positive
mechanism, due to energy and transportation coscétis preferable to retain as much living aedd
carbon as possible, and reduce as much as podstdenount of ancient carbon that is used by humans
" The term connected or connectivity throughoutgaper does not only refer to linear corridors
connecting two or more places. Connectivity inckidéher things such as temporal, seasonal,
process and other kinds of connections that apeiitant to species and ecosystems.

¥ BC has a relatively short post-glaciation histang he mountainous terrain has limited the amo#int o
impact in the province overall. However BC hashighest number of species at risk of any province o
territory as assessed by Committee on EndangeatdsSif Wildlife in Canada. The province has 2 of
the 4 most endangered ecosystems in Canada, the @alt ecosystem and the Antelope Brush
Grasslands ecosystem.

X Parmesan, Camille. 2006. Ecological and evolatipmesponses to recent climate change. Annual
Review of Ecology and Systematics 37: 637-669.

“ Larger mammals may be able to shift habitatsfaser rate.

“" A number of illustrative maps are available at wpacificclimate.org.

“¥" Climate change impacts on already overly impactestal waters will be significant and the sitoati
will become increasingly critical and urgent. Eightillion metric tonnes of food are taken from Hea
every year. Accordingly half of all fish stockedully exploited and one quarter have alreadyapséed
from overexploitation. Globally ocean ecosystemessi eroded from targeted and bycatch over fishing
that more than 90% of large predatory fish havenlfised out of the seas, and many other species ha
been reduced to vulnerable remnant populationsurtient trends continue warmer temperatures and
increased atmospheric CO2 concentrations are peeldic lead to significant sea level rise, altevedan
circulation patterns, increased storm severityfaegliency, staggering species extinctions,
unprecedented ocean acidification, and changémibéhavior, interactions, location, and genetics o
marine species that do survive.

* Sea level rise comes from the expansion of thers;dar warm water occupies more space than cold.
Only the land ice, as it melts and runs into thee aelds to sea levels - not melting glaciers aadaps.
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' Some predictions are up to half of all species véilgone or fated for early extinction by the eid
this century.

“I'E.O. Wilson originally published these terms. illisstrate his concept think of an egg timer - y(ith
the goal to have as many species as possible zgjttmeugh the next few decades' and emerge ieto th
future habitats of that time.

! 1t is ironic to think that decades from now coaspecies and invasive aliens might well be fulfdlin
the ecological role presently being undertakendsgesof our current native species.

“* Regardless of our effort during this time peripéaes richness will diminish, many special niche
creatures will disappear and most coarse speclesxpiand their range.

*This point is not to negate the important conttilims of restoration, seed collection and stor&xjéA
storage, etc.

¥1 2700 sg.km, 648,000 acres, 1000 sqg.mi

“® This concept is based on a conversation with Dry Btevens.

" The Muskwa-Kechika Management Area, at 6.4 milli@ctares, is a classic multi-species
conservation area model, with core refugia anddors.

¥ This future landscape may be hard to define beggat day modeling has increasingly accurate
predictive validity. BC is fortunate to have accésthe professional assistance of the Pacifin&ile
Impacts Consortium (PCIC) at the University of dich.

¥ Note the area in the hectares column and confyawet shifts from current to 2085 - that shift
illustrates the direct effect of climate changebageography.

¥ Based on predictive modeling by Dr. Andreas Haméammiversity of Alberta.

¥ The World Summit on Sustainable Development, th@Nt$ World Commission on Protected
Areas, the Convention on Biological Diversity, &hd G8 Group of Nations have all called for
establishing a global system of MPA networks by201
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