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Contents

e Landscape ecology: Implications for landscape
level planning and management

e Climate change: an added dimension
e |nteractive activity:

Identifying priorities for Maintaining Ecosystem and
Community Resilience in Focal Conservation
Landscapes
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A Road Map to Landscape Ecology
Principles

Four categories:

1. landscapes and regions;

2. patches and corridors;

3. mosaics;

4. applications

Forman, R. T. T, and S. K. Collinge. 1996. The “spatial solution” to conserving biodiversity in
landscapes and regions. Pages 537-568 in R. M. DeGraaf, and R. I. Miller, editors. Conservation
of Faunal Diversity in Forested Landscapes. Chapman and Hall, London.



Elements of Landscape Ecology

e 1)landscape and region,

e 2) patch-corridor matrix,

e 3)large natural-vegetation patches,
e 4) patch shape,

e 5)interactions among ecosystems,
* 6) metapopulation dynamics,

e 7)landscape resistance,

e 8)grain size,

e 9)landscape change,

e 10) mosaic sequence,

e 11)aggregate-with-outliers and

e 12)indispensable patterns

Forman, R. T. T., and S. K. Collinge. 1996. The “spatial solution” to conserving biodiversity in
landscapes and regions. Pages 537-568 in R. M. DeGraaf, and R. I. Miller, editors. Conservation
of Faunal Diversity in Forested Landscapes. Chapman and Hall, London.
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The Millennium Ecosystem Assessment

Taking the Pulse of Earth’s
Life-Support Systems

A massive effort to document the state of ecosystems—and their ability to provide
food, comfort, and other services—lays out some grand challenges, but no easy answers

The plan was nothing if not ambitious:
assess the state of ecosystems across the
entire planet, from peat bogs to coral reefs.
Rather than solely chart pristine habitats
and count species, as many surveys have
done, the $20 million Millennium Eco-
system Assessment (MA) put people and
their needs front and center. At its core was
the question: How well can ecosystems con-
tinue to provide the so-called services that
people depend on but so often take for
granted? These include not just
the food and timber already
traded on international markets
but also assets that are harder to
measure in dollar values, such as
flood protection and resistance

ecosystem services poses huge problems;
it really pushes the envelope,” says an
apparently indefatigable Reid.

There’s broad agreement that the enve-
lope has been filled with a valuable status
report, the first overview of
which was released this week. “It
is a magnificent achievement,”
comments Stuart Pimm, an ecol-
ogist at Duke University in
Durham, North Carolina, who

Widespread degradation

The MA’s first report,” a summary of the
major technical reports to follow, identifies
three main problems with how humans are
managing ecosystems. Topping the list is
widespread abuse and overexploitation of
resources. Although some ecosystems have
yielded more and more goods—principally
fish, livestock, and crops—their integrity, and
the productivity of many more, has been com-
promised. Of the 24 kinds of services
described by the MA, 60% are being
degraded, the report found. “We’re under-
mining our ecological capital all around the

Ecosystem Services

Provisioning, including food, water, fuel, and fiber.
Regulating, such as the prevention of soil erosion

and flooding.

Cultural, including recreation, spiritual values, and
a "sense of place.”

Basic support, including soil formation, nutrient
cycling, and oxygen from photosynthesis.






A'REesponse

e Exploring possible future scenarios through
analysis and planning

e |dentifying complementarity, synergies, and
incompatibilities in achieving ecosystem and
community resilience

e Working Together to understand the
opportunities and challenges in achieving both
ecosystem and community resilience in the face
of climate change

e Applying conservation, restoration, and other
management interventions at strategic sites
throughout landscapes



Planning for Climate Change: Identifying
Minimum-Dispersal Corridors for the
C ap e Proteaceae Conservation Biology

Volume 19, No. 4, August 2005

PAUL WILLIAMS,*§§ LEE HANNAH,t SANDY ANDELMAN, ¥ GUY MIDGLEY ,§ MIGUEL ARAUJO,*t1+
GREG HUGHES,§ LISA MANNE, 11 ENRIQUE MARTINEZ-MEYER 1+ AND RICHARD PEARSONtY

Cape Agulhas



BIOLOGICAL CONSERVATION 141 (2008) 1505-1524

Where to put things? Spatial land management to sustain

biodiversity and economic returns

Stephen Polasky®"", Erik Nelson™, Jeff Camm®, Blair Csuti?, Paul Fackler®, Eric Lonsdorf?,
Claire Montgomery?, Denis White", Jeff Arthur', Brian Garber-Yonts/, Robert Haight",
Jimmy Kagan', Anthony Starfield®, Claudine Tobalske'

X/

s Spatially explicit landscape-level
model for analyzing the biological
and economic consequences of
alternative land-use patterns.

% biological model incorporates
habitat preferences, area
requirements and dispersal ability
between habitat patches for
terrestrial vertebrate species to
predict the likely number of
species that will be sustained on
the landscape.

» economic model incorporates
site characteristics and location
to predict economic returns for a
variety of potential land uses.

% Objective: find efficient land-use

patterns that maximize 224

biodiversity conservation 0 3 10 15 20 25 30

objectives for given levels of Billions of Dollars

economic returns, and vice versa.
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2009. Frontiers in Ecology and the Environment 7:4-11

Modeling multiple ecosystem services, biodiversity conservation, commodity
production, and tradeoffs at landscape scales

TITTIT

Erik Nelson, Guillermo Mendoza, James Regetz, Stephen Polasky, Heather Tallis, D Richard
Cameron. Kai MA Chan, Gretchen C Daily, Joshua Goldstem, Peter Kareiva, Eric Lonsdorf,
Robin Naidoo, Taylor H Ricketts, and M Rebecca Shaw

% Used INVEST to predict changes in ecosystem services, biodiversity conservation, and
commodity production levels

% found that scenarios receiving high scores for a variety of ecosystem services also had high
scores for biodiversity, suggesting there is little tradeoff between biodiversity conservation
and ecosystem services.

% Scenarios involving more development had higher commodity production values, but lower
levels of biodiversity conservation and ecosystem services.

% However, including payments for carbon sequestration alleviates this tradeoff.

% Quantifying ecosystem services in a spatially explicit manner, and analyzing tradeoffs

between them, can make management decisions more effective, efficient, and defensible.

Orchard / Vineyard . ; ' )
agriculture Grass seed agriculture Pasture Row crop agriculture Managed Forestry Rural-residential
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Journal of Geography and Regional Planning Vol. 2(1), pp. 020-029, January, 2009

Here today, gone tomorrow? Targeting conservation
investment in the face of climate change

Leif Thomas Olson' and Kathryn Freemark Lindsay?®

1(?-eomatlc:s and Landscape Ecology Research Laboratory at Carleton University, Ottawa, Canada. Carleton K1S 5B6
Canadlan Wildlife Service of Environment Canada , Gatineau, Quebec, Canada. EC K1A OH3.

Accepted 24 December, 2008

To optimize the use of scarce resources, it is imperative to target conservation investment wisely. We
discuss the impact assessment of potential climate-driven shifts in species distributions on the future
conservation utility of a present-day reserve design. We provide examples using breeding bird survey
data for 150 species in the eastern USA, and two predicted future species distributions models. Using
present-day distributions, this study systematically selects sets of units meeting a range of conser-
vation targets; 10 to 100 occurrences of each species in the reserve network. Units provide coverage to

68 — 79% of bird species in the two future scenarios. Underrepresented species fall into two principal
aroiins. thase assaciated with narthern tree snecies (Ralsam fir Ahies halsamea ar Paner hirch Betula
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CLIMATE CHANGE AND CONSERVATION SPECIAL ISSUE w-

Global Ecology & Biogeography (2002) I1,485-495

Climate change-integrated conservation strategies

L. HANNAH,"* G. F. MIDGLEY*t and D. MILLAR*

*Center for Applied Biodiversity Science, Conservation International, 1919 M Street, Washington, DC 20036, U.S.A., and 1Climate Change
Research Group, Ecology and Conservation, National Botanical Institute, P/Bag X7, Claremont 7735, Cape Town, South Africa

ABSTRACT systems within the planning region are based on modelling
results. Management of the matrix between protected areas
provides continuity for processes and species range shifts
outside of parks. Regional coordination of park and off-park
efforts allows harmonization of conservation goals across
provincial and national boundaries. Finally, implementation
of these CCS elements in the most biodiverse regions of the
world will require technical and financial transfer of resources
on a global scale.

Aim Conservation strategies currently include little consider-
ation of climate change. Insights about the biotic impacts of
climate change from biogeography and palaeoecology, there-
fore, have the potential to provide significant improvements
in the effectiveness of conservation planning. We suggest a
collaboration involving biogeography, ecology and applied
conservation. The resulting Climate Change-integrated
Conservation Strategies (CCS) apply available tools to respond

to the conservation challenges posed by climate change. Main conclusions Collaboration across disciplines is neces-
\ - >
ke N\
TN 3 Fig.3 Movement tracks of species of the genus Serruria (Proteaceae)
=) e ol NN 4 in the Cape Floristic Province. Using the modelling techniques
n‘(ia‘_"’m’“ e/ described in Midgley et al. (2002), centroids of present and future
‘L "\J.' *’51 R (2050) distribution for each species were connected to produce
pE ( -\lk A movement vectors. This technique helps in the visualization of range
TN A shifts in multiple species as landscape linkages are designed.



A Simplified Landscape
Geographic Logic

3 distinctive landscape zones

e Protected Areas and
Sensitive Ecological Sites

e Corridors
e Remaining matrix



Protected Areas and
Sensitive Ecological Sites

Role in landscape ecological integrity & climate
change resilience:

e “anchors” of natural habitat and biological
diversity

e Maintain representativeness of rare communities
and organisms

e Managed for long-term viability of representative
habitats and species

e “nodes” of ecological connectivity
Potential Activities:

e Active habitat management & restoration (e.g.
management of invasives, fire, etc.; managing
seed dispersal mechanisms)

e Enforcement, patrolling

* Enhancing governance systems (e.g. community
co-management, other participatory governance
mechanisms)

e Monitoring biodiversity targets




Corridors

Role in landscape ecological integrity &
climate change resilience:

e Maintenance of ecological processes

e Facilitating normal migration, dispersal, and
range shift of organisms

e Focal areas for multiple-use sustainable
management

Potential Activities:
e Sustainable forest production and harvest

e Active habitat management & restoration
(e.g. management of invasives, fire, etc.;
managing seed dispersal mechanisms)

e Application of best practices for sustainable
management & market linkages

e Enhancing governance systems (e.g.
community forestry, other participatory
governance mechanisms)




Remaining Matrix

Role in landscape ecological integrity &

climate change resilience:

Provision of goods and services for human
communities

Prevention of spread of disease and
invasives (managing matrix pattern)

Potential Activities:

Land suitability analysis & planning
Sustainable agriculture

Rural landscape design, urban and
suburban planning, etc.
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Objectives

e To identify conditions and/or areas where
anticipated changes will have the greatest
impact on the ability of ecosystems and
communities to adapt to climate change.

e To identify situations and or areas where
ecosystem-based adaptation
needs/strategies are complementary with
community-based adaptation
needs/strategies and situations where these
needs may be incompatible.
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Landscape

Terrestrial

Freshwater

Example of
Representative
Landscape-scale
Ecological Pattern

Habitat necessary
to maintain a viable
banteng population

Flood zone of the
Tonle Sap

Mapping Guidelines

Map areas where stricter conservation
measures are needed such as those
representing “core habitat” or critical
breeding areas

Map other areas where habitat needs
may be met through management other
than strict conservation (e.g. corridors,
dispersal areas, etc.)

Map areas where strict conservation is
likely necessary for maintaining the
integrity of flood zone (e.g. the rough
extent of seasonal flooding

Map the stream network that delivers
annual floods

= Areas in need of strict conservation
measures

=Other areas in need of conservation-oriented
management

= Areas in need of strict conservation
measures to maintain freshwater ecological
patterns and processes

= Other areas where some level of
conservation-oriented management is needed
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C1, C2,C3,
etc.

Name of Area / Type of Area /
Issue Issue

Steep slopes of
Tenasserim front
range

Food security
Disaster risk

Significance
Score

Key for mapped
items

= Areas that must be managed to ensure
food security

=Areas that must be managed to reduce
disaster risk

=Other areas where management is
needed to ensure community resilience
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Al, A2, A3,
etc.

Name of Area /
Issue

Highway 209

Type of Area / Significance
Issue Score

Road project
Dam project
Sea wall

Etc.

Key for mapped
items

= Areas where major landscape change
is anticipated
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X1, X2, X3,
etc.

Name of Area /
Issue

East of Mae
Wong NP

Type of Area /
Issue

Reservoir in
conflict with
habitat needs
Etc.

Significance
Score

1,2,0r3

Key for mapped
items

= Areas of complementarity between
ecosystem and community resilience
needs

= Areas of possible incompatibility
between ecosystem and community
resilience needs
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Critical to Remember:

e Maps are not reality — they are
models

e Inaccuracy is OK in this exercise —
we’re after the big picture

e Be creative — think about how best
to synthesize the ideas of your group
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