
Presented by: Gary M. Tabor VMD MES

President, Center for Large Landscape
Conservation

Chair, Connectivity Conservation Specialist Group
Bozeman, Montana, USA
gary@largelandscapes.org

Nature Undivided



Watson et al. 2016, Conservation Letters

More than 50% of the Planet is Now
Human Dominated Landscapes



Terrestrial movement of wildlife has been reduced by 30% to 50%

Less ability to find food, shelter, mates, disperse, etc.

Marlee A. Tucker et al. Science 2018: 359: 466-469
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Landscape Health is Public Health
More Disease



Overlap of proposed linear infrastructure from major initiatives with top 20% core biodiversity areas at a
continental (left) and national (right) scale © Tyler Creech, CLLC



30 years of connectivity conservation planning

Authors: Keeley, Beier, Creech, Jones, Jongman, Stonecipher, and Tabor
Environmental Research Letters – Oct 1 2019



IUCN Guidelines for
Conserving Connectivity
through Ecological
Networks and Corridors

What is Needed - Consistent
Practice Measurable Targets

https://portals.iucn.org/library/node/49061



Ø 1 million species at risk of extinction

Ø Anthropogenic activities expanding

Ø Climate change

Ø While protected areas and other effective area-based
conservation measures (OECMs) are essential, need connectivity

Ø The need: clarify and standardize a shift to large conservation
networks.

Ø Ecological networks for conservation: designed, implemented
and managed so ecological connectivity is maintained and
enhanced where present, or restored where it has been lost





Ø Many terrestrial protected areas within human-dominated
systems are isolated from one another.

Ø Island biogeography and metapopulation theory

Ø Spatially distinct subpopulations can be reconnected by
movement of individuals = genetic exchange and possible re-
establishing of populations.

Ø Improving or sustaining connectivity between protected areas
and OECMs = key for conservation of biodiversity.

Ø Common approaches for modeling connectivity



Connected Landscape Structure =
Higher Levels of Ecological Function



Making sense of the predominant
and interchangeable terms used in
connectivity conservation



WHAT is Connectivity Conservation?
There are different terms and practices used around the world!

• Areas of connectivity conservation
• Biological corridors
• Climate corridors
• Conservation lands networks
• Conservation management networks
• Linkage zones
• Permeability areas
• Territorial systems of ecological stability
• Marine protected area networks
• Transboundary conservation areas
• Wildlife corridors



Connectivity Conservation
“Ecological connectivity is the unimpeded movement of species
and the flow of natural processes that sustain life on Earth.”

WHAT is Connectivity Conservation?

Photo: Laury Cullen IPE



Definitions:

“Ecological connectivity is the
unimpeded movement of
species and the flow of natural
processes that sustain life on
Earth” (CMS, 2020).

and

“The movement of populations,
individuals, genes, gametes and
propagules between
populations, communities and
ecosystems, as well as that of
non-living material from one
location to another.”



Connectivity:
Circulatory System of Nature

Waterton Lakes Canada – Glacier National Park US International Peace Park – World’s First International Peace Park

Also known as Crown of the Continent Ecosystem



21st Century Conservation - Advancing Conservation Outside of Protected Areas –
Known as the “Matrix”

Image Courtesy of Australia Ministry of Environment and Energy

Conservation Happens on ALL Lands and Waters

• Wildlife Movement Ecology
• Seasonal and Long Distance Migration
• Dispersal
• Local Connectedness
• Pollination
• Nutrient Cycling
• Trophic Structure and Dynamics
• Stream Flows
• Hyporheic Zone Dynamics
• Fire Behavior
• Disturbance Regimes
• Ecological Succession
• Wildlife Behavior Patterns
• Mycorrhizal Networks
• Climate Resilience



Climate connectivity:
Linking Biodiversity and Climate

Connect current to
future ranges: use
species distribution
models to predict
location of future
habitat, then design
corridors that
connect current
and future habitat
patches

Source: The Nature Conservancy. http://maps.tnc.org/migrations-in-motion/#4/48.08/-125.11

Animals react to
climate change in only
three ways:

1. Move
2. Adapt
3. Die



What Is a Corridor?
Ecological corridors, or ‘corridors,’ are parts
of the landscape that allow animals to
move between larger areas of intact
habitat. Animals need corridors to reach
daily and seasonal needs like food, water,
and mates.

Corridor vs. Crossing vs. Network - What’s the Difference?

What Is a Crossing?
Wildlife crossings are human-built infrastructure, like
bridges or tunnels, designed to help wildlife safely
cross roads. Crossings reconnect habitat (including
corridors) that has been (or will be) bisected and
fragmented by roads, railways, and pipelines.

Network of core areas and corridors

What Is an Ecological Network?
Ecological network for
conservation is a system of core
habitats (protected areas, OECMS,
and other intact natural areas
connected by ecological corridors.



Ecological Corridor
A clearly defined
geographical space that
is governed and
managed over the long-
term to maintain or
restore effective
ecological connectivity



The Architecture for Large Scale
Conservation



Yellowstone to YukonAlbertine Rift

Ecological Networks:
Architecture of Large Landscape Conservation

Great Eastern Ranges



Second 100 Year Vision for the Appalachian Trial

Appalachian Mountain Landscape:
Eastern Climate Corridor

• Appalachian Trail – 3525 kms long (2190 miles)

• Watershed for 190 million people

• Globally important landscape
for carbon, biodiversity and water

• Climate Refugia



Emergent Conservation Strategies

ØTenure, Governance, Cultural Values
ØCorridor legislation;
ØLand use plans and zoning for landscapes;
ØMarine spatial plans and zoning for seascapes;
ØCovenants and easements;
ØIncentives and disincentives;
ØRegulatory controls for public health and safety;
ØDevelopment controls and building standards; and
ØWritten voluntary conservation agreements with

specific landowners or rightsholders.



Connectivity is relevant across a
range of environments from
terrestrial and marine to
freshwater and airspaces.



Advancing Approaches for Assessing Freshwater Connectivity in Canada | Global free-flowing river analysis and the Connectivity Status Index | December 10th 2019

Freshwater Global Connectivity Status (CSI)

Grill et al. (2019)
Nature 569

27



ØConnectivity conservation a basic
requirement to achieve many
conventions and agreements

ØMany places developing legislation
and guidance



During the adoption of the resolution, along with the general support of all Member States,
60 Member States co-sponsored the resolution of Kyrgyzstan: Afghanistan, Armenia,
Azerbaijan, Belarus, Bhutan, Bolivia, Burkina Faso, Cameroon, Central African Republic, Chile,
China, Colombia, Costa Rica, Cuba, Djibouti, Dominican Republic, Egypt, Equatorial Guinea,
Ethiopia, Gambia, Grenada, Guatemala , Guinea, Guyana, India, Japan, Jordan, Kazakhstan,
Laos, Lebanon, Lesotho, Malaysia, Maldives, Mauritania, Mongolia, Morocco, Mozambique,
Nauru, Nepal, Nicaragua, Nigeria, Paraguay, Peru, Philippines, Qatar, Romania, Russian
Federation, Rwanda, Saint Lucia, Saint Vincent and the Grenadines, Senegal, Singapore,
Tajikistan, Togo, Tunisia, Turkmenistan, Uzbekistan, Vietnam, Zambia and Zimbabwe

Unanimous Adoption: UN General Assembly Resolution on Connectivity

Global Policy 2021

Nature Knows No Borders

We commit to champion ambitious and effective global
biodiversity targets, including conserving or protecting at least
30 percent of global land and at least 30 percent of the global
ocean by 2030 …..through effectively and equitably managed,
ecologically representative and well-connected systems of
protected areas



National Policy

Costa Rica

BhutanKenya

Tanzania

Canada
Pathway to Canada Target 1



A principal recommendation of these Guidelines is that the
designation ‘ecological corridor’ be recognized in regional,
national, and subnational law and policy, such as:

ØBhutan
ØCosta Rica,
ØCroatia,
ØIndia,
ØKenya,
ØMalaysia,
ØThe Netherlands



Can We Save Nature in a Crowded World?

30%
by

2030



© Richard Weller @ UPenn

Protecting 30% of all land and waters by 2030
Currently 15.4% Terrestrial Protected Areas

• Aichi Target 11: “By 2020, at least
17 per cent of terrestrial and inland
water, and 10 per cent of coastal
and marine areas, especially areas of
particular importance for biodiversity
and ecosystem services, are
conserved through effectively and
equitably managed, ecologically
representative and well connected
systems of protected areas and
other effective area-based
conservation measures, and
integrated into the wider
landscapes and seascapes”



Tools & Reporting

Protected Planet: World
Database on Protected areas

• Area-based commitments



Our Next Guidance: Greener Road, Rail, Canal Designs



Ecological impacts of roads and rails

Courtesy Marcel Huijser, Western Transportation Institute – Montana State University





Les choses ne sont
pas toujours ce
qu'elles paraissent.

Le cerf ne traverse
pas la route - la
route traverse la
forêt.


