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Protected areas in the Boreal Zone

Toward the projection of a gradal natural heriags

WHY-=PROTECE THE BOREAL?
WHAE-ES BEING PROTECTED?
WHAEIS- NATURAE?




Paradlgms In Conservatlon
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Altered ——w——le-- |ntact

SEmEmEC

Domain of Sustainability ?

“Landscapes of “Landscapes of
Regret” Opportunity”

Sustai’rfa"b'lhty ’ésma-—- 7
Grand Experiment

Many-Uncertainties

» {ack of=knowledge

» environmental-stochasticity

» climate-change

Adaptive-NManagement

» a scientific framework for addressing
ecological sustainability

e experiments require -controls...




Adaptive
: Additional Manz?g;nent
Ecological Reserves
Benchmark

Conservation Matrix

Adaptive
Management
Area

e Pro-active

e Pre-cautionary

 Comprehensive

... managing for- ABUNDANCE not scarcity
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Ecological
Benchmark

=

~EColngicalbaselinesto:
gnderstand=natural=system
dynamics

»—anchors:-of-a-comprehensive
conservation=network

s-controls-or-references=for
adaptive-management

Benchmarks should=be:
*jntact

» representative

ssufficiently large to maintain
key-ecological processes




Integrated Regional Planning Units




Intactness

Benchmark

.| Hydrologic System-level
'| Connectivity Ecological




A-guantitative-adescription=o1=tHe-1res
characteristic-of a particolarsplace

Freguency:-#:large. fires/cell/yr
Sizei-Right-truncated:-Pareto
Seasonality-E[P(area burned-in-summer)]
Severity{see-Amiro et=al.)
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Figurs 1. Location of the 18 shedy arsas throughaout soooomss of the Cansdisn bonsal foreate
Humbers reler bo Slody arsas in Tabile 1.

Bergeron et al. 2005 Ambio 33:356-360
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Benchmark Criteria
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Intactness

Benchmark

| Hydrologic System-level
Connectivity Ecological
Al \




Water catchments and hydrological networks

B cumulative Area of Candidate Benchmarks
| Boreal Region

Benchmark Potential Across the Boreal




“Evaluating Repres Represen*ta*trorr

L "'l"| E"{ lrr.. s ‘-“‘r _T—m-;T
Land Cover Lty et .

J-op=Ranked
Grouping=ot:
BenchmarcAreas
based-0n
Representation
Criteria
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I cumulative Area of Candidate Benchmarks
| Boreal Region




Benchmarks=must-havezlow:human=footprint-to-be
reference:-for-human:activities

la-In-as undisturbed:a-statezas=possible”- V1 =
“containdimited-areas of-modified ecosystems”

Bishop et al. 2004

2007-Waorld-Database-on-Protected-Areas

= =Spatialzboundaries=1JCN=category;>-1-km=
-=—n=-221186-in=seven-IlUCN=¢categories

Sanderson et-al; 2002 —Human:-Footprint-dataset
=l kmZresolution,;-0=100;:standardized by-biome

Olsonzet=al- 2001==Terrestrial_-biomes-dataset
===14-gsed

Multiple-linear-regression

=-Response: Mean:Human:-Footprint per. protected area
= Predictors:=lJEN=Category,-biome;: Protected-area-size




Human-Footprint =1 UCN=category-+-Biome=+Ilog;5(size)

A
.Tx]
E
%&n
i
EW
2 m
L
]
s B 0 AWV W
ILIGH P&y cAatiaqiny

3714 # of protected-areas(n-=1,660)
9/14-mean-protected:area-Size{(607-km2)
7/14 total area protécted:=(1,007,625-km2)

Many-protected-areas-but they are small-despite low

Human: Feotprintin-boreal




4th World Conservation-Congress-in-Octeber—=Review-of
I'UCN-categories

1)~ la arenot strict nature-reserves—=global-protected
areas-network-issmissing-true-benchmarks

2)=V=low Human:Footprint& large-=mmulti=management
areas should not be discounted

APPLICATEONS - OF OURWA/ORK -




RESEARCH-GOALS

Evaluate-the efficacy-of
protected areas
designed based on
systematic conservation
planning

Investigate-overlap-of
indigénous-heritage-sites
and=protected:areas

Refine theory-for
determining size of
protected.areas required
to capture large
ecological processes

Protected Areas in a Boreal Region of Northern
Canada

NI LI S PO KA RO SN RO A ALY

Conservation Biology Vol. 21(2), 2007, pp. 376-386.

ACCOUNTING FOR S3YSTEM DYNAMICS IN RESERVE DESIGN

Sevww ), Lemons, " Posa Ko A, Sososaics,” Stve G Cossaeas,” Roseer I Lissan,” sho Rows Basy®

L 19541366

Minimum dynamic reserves: A framework for determining
reserve size in ecosystems structured by large disturbances

Sk |, Lemowx™, Fienag KA, Schedegdiow®, Robdm B Lipard™, St G, S ng'

BIOLOGICAL GONSERYATION I 38 (ao07) 454 473
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sDark=Green=95%
L ight-Green=>80%

(existing conservation
areas outlined-in black)
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Ecological Benichmares Cele i L thbiog
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1)-Apply-Benchmark-Builder-to
identify:new-candidate Criteria-for
ecological-benchmarks \ benchmarks:

2)-Apply. Benchmark-Builder-to >=-95%-Intact
identify_existing conservation 1

areas-that may-function as
ecological-benchmarks

3x larger
than the
estimated
3) Combine:output-ofl & 2-and maximum
rank benchmarks=(in networks) fire size
based-on representation of
biophysical attributes
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«-Relative-freguency-of =-Highest-rankzachieved:=by:
occurrence-of-catchments:in-the catchmentsan-thetop10;000;
top- 10,000 -ranked-networks ranked-networks
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APPEICATEONS . OF OUR WORK -
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Why:-a:sliding:scale=for=benchmarks?

Landscape condition.or=-political-constraints-may
not-permit-system benchmarks;

Areas that are-smaller:and/or-less intact -have
benchmark-value.




Sub-System
Benchmark

Photos from Pembina Institute 2008
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Progctive-conselation=planing=hoye=—and
gnder=the=Noraicaimit
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Assessment focused-on:-existing -and potential-protected
areas

1-Using BEACONSs developed tools and criteria
(size;-hydrologic connectivity zintactness;-representation)

2. Taking:into:account issues of conservation due
to different stakeholders

(mines; enexgy-(hydro), forestry,;-first nation, fauna,
recreationy

Frédérigue Saucier:=masters-studentaval-University, Quebec




Source: MRNF, September 8 2008
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July- 142008,
“One-half-of=Ontario’svastboreal=forest-willzbe=permanently-protected
from=mining-and-other-resource-development-projects=—Ehe
governmentwill-protectatileast225;000:square-kilometers=from
development=—*

Eollowing-recommendations=from-scientists that
1 a-minimum-of=half-of-the-land-be:protected
Elntaﬂﬂ whilezallowing:carefully-managed:sustainable
tdevelopmentan-remaining=lands:

WHAT=1S-BEING-PREI-ECTED

“Priority will-be-given-to protect lands - with key ecological features such
as habitat: for:endangered-species or-important carbon-sinks:..
Preserving these.lands-also-protects:the core cultural connectionzof-the
Aboriginal peoplezwho:live-there =their connection:to the land;-clean
water, and abundant hunting-and=Fishing: *
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http://www.borealbirds.ualberta.ca
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BEACONSs has created a suite of tools designed
specifically to address the ecological context for
conservation planning in boreal regions of Canada.

I)-—Thereremain opportunities-for establishing system-
level-benchmarks-throughout many-regions-of boreal
Canada at-a scale that is-glebally tinparalleled:

2)- Conservation-in-the-boreal:is-notlimited by the
currentintegrity of the landscapes, butby-the level
of-commitment to-maintaining-the-full range of
ecological-and cultural-values (the. *natural
heritage”) that these systems currently-support.
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