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Presenter Notes
Presentation Notes
Maintaining large connected landscapes is essential protecting wildlife population resilience under a changing landscape and climate. This is because landscape connectivity allows for animal and plant movement essential to supporting critical ecosystem functions.



Habitat connectivity is the degree to which the landscape 
facilitates or impedes wildlife movement

Presenter Notes
Presentation Notes
Habitat connectivity is central to large landscape conservation. Habitat connectivity is often defined as 



Department of Fish and Wildlife

Providing spatial data and technical 
assistance to help planners designate 

and protect critical fish and wildlife 
habitat including

Biodiversity Areas and Corridors

Presenter Notes
Presentation Notes
I’m Julia Michalak, section manager for the Priority Habitats and Species section of the Washington Department of Fish and Wildlife and the department’s lead on habitat connectivity. In this role, I help provide spatial data and technical assistance to help planners designate and protect critical fish and wildlife habitat.
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Why do wildlife cross the road?

Presenter Notes
Presentation Notes
Wildlife movement fulfills many critical ecosystem functions and is essential to maintaining healthy wildlife populations. 
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Daily travel to access resources

Presenter Notes
Presentation Notes
Wildlife need to move through the landscape to fulfill daily or periodic foraging needs, access breeding resources or water, or escape predation.
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Migration

Presenter Notes
Presentation Notes
Seasonal migrations are a particularly spectacular example of wildlife movement. Many species migrate seasonally between summer and wintering grounds, and others migrate to seasonally breeding areas. 
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Dispersal

Presenter Notes
Presentation Notes
Juveniles of many species need to move through the landscape to disperse to find new home territories and mates.
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Maintaining gene flow

Zeller et al. 2022, Landscape Ecology

Presenter Notes
Presentation Notes
This dispersal is critical to ensure gene flow among populations and avoid genetic isolation. A recent study by Zeller and others has identified I-5 as a potential barrier to gene flow between cougars on the Olympic Peninsula and the rest of the state. 
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Presenter Notes
Presentation Notes
Connectivity has always been essential for ecological resilience, but under climate change it is even more critical.
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Lawler et al. 2013 Eco Letters; map by Dan Majka (TNC) 

Presenter Notes
Presentation Notes
As the climate change, species will need to shift their ranges to track changing climatic conditions. This kind of movement in response to climatic changes has happened repeatedly throughout Earth’s history, but today, climate change is happening faster and habitat fragmentation and barriers to wildlife movement are limiting this critical adaptive strategy. 
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Presenter Notes
Presentation Notes
Finally, climate change is increasing the frequency and severity of disturbances like wildfire. For species to adapt, they will increasingly need to move through the landscape to move away from disturbed areas and move back in when the area begins to recover.



#1 CLIMATE ADAPTATION STRATEGY = 
INCREASE CONNECTIVITY 

 
HELLER & ZAVALETA 2009 BIOL. CONS.

Presenter Notes
Presentation Notes
For these reasons, increasing habitat connectivity is the number one most cited adaptation strategy for protecting ecological resilience in the face of climate change. 
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Washington Habitat Connectivity Action Plan

Collaborative partnership to 
prioritize places and projects to 
protect and enhance habitat 
connectivity statewide.

Presenter Notes
Presentation Notes
In spring 2023, WDFW received funding from the legislature to develop the Washington Habitat Connectivity Action Plan. 
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Today
10:00 – 10:15: Washington Habitat Connectivity Action Plan 
(WAHCAP) overview

10:15 – 11:00: WAHCAP mapping deep dive

-------------------Questions and Discussion--------------------

11:30-11:45: Next steps: prioritization and implementation

11:45-12:00: WAHCAP spatial data review
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Guiding principles

Build from what we have.

Support and amplify existing 
connectivity work.

Focus on action not analysis.

Both road crossings and landscape 
connectivity

Focus on terrestrial connectivity

Presenter Notes
Presentation Notes
Presenter: Julia
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State Connectivity Action Plans

Maps showing where 
connectivity is.

Priorities for taking action.

Strategies for coordinated 
implementation.



Immediate implementation priorities

Successfully apply for grants for road 
crossing structures.

Inform periodic update for 
comprehensive plans and critical 
areas.
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Additional implementation avenues

• Land acquisition decisions.

• Landowner incentive programs.

• Inform restoration decisions.

• And…?
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Timeline

Contract Task/Deliverable
2024 2025

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Action Plan Kick-off Meeting *

Spatial data
Spatial data co-production * *

Feedback on products
Revise products *

Action Plan

Prioritization criteria *

Implementation planning *

Drafting Action Plan *
Final comment period
Finalize report *

*Draft deliverable due dates



MAPPING DEEP DIVE
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Technical Advisory Group
• TerrAdapt ecosystem models

• Human footprint
• Ecosystem definition
• Core area definition

• Species data deep dive
• Synthesis approach
• How to combine/weight data
• Trouble shooting results
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Core areas
Relatively large, 
contiguous blocks of high-
quality habitat.

Internally well connected

Low human footprint

Good ecological condition
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Connectivity

Regions or 
locations that 
facilitate or are 
permeable to 
wildlife 
movement.
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Connectivity

Distinguished from cores 
because:

1. Not actually a clear 
line of distinction.

2. Sometimes shape 

3. Sometimes condition



CREATING THE CORES
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WAHCAP core 
areas

Ecosystems

Focal species

Protected areas 
managed to 
support 
biodiversity

Biodiversity areas
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Ecosystem connectivity

Presenter Notes
Presentation Notes
The ecosystem connectivity models provide us with general connectivity information and are intended as a coarse filter to capture species that use that habitat type, but that we can’t easily model connectivity for individually. Importantly, our primary focus is species that avoid human activity. 



4 Ecosystem-Based Models 
Climate

Vegetation
Human

Footprint

Salish Sea

Temperate Forest Montane Mesic Forest Montane Xeric Forest Shrubsteppe

Puget Lowlands

Cascade Range

Columbia Basin
Okanagan Valley

West East

Riparian/Wetland
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Fine filter and coarse filter
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Google earth engine
Dynamic modeling
Monitor change
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Washington Shrubsteppe Restoration and Resilience Initiative 
(WSRRI)

Dry (xeric) shrubsteppe vegetation Wet (mesic) vegetation
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Ecosystem connectivity
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Low disturbance cores
Lowland temperate mesic forest

• Low human footprint

• Best for: species with 
very high sensitivity to 
human activity.
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Low disturbance cores
Montane wet (mesic) Montane dry (xeric) forest
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Low disturbance ecosystem cores
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WAHCAP core 
areas

Ecosystems

Focal species

Protected areas 
managed to 
support 
biodiversity

Biodiversity areas
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Existing work…
Washington Connected Landscapes Project: Statewide Analysis 
Columbia Plateau Ecoregional Analysis
Cascades To Coast Analysis 
The Washington-British Columbia Transboundary Climate-connectivity Project
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Reviewed 30 focal species
Identified 11 focal species with strong data
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6 Specialist species used to map low disturbance core areas
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Leverages and connects the existing network.
Ensure that existing protected areas are not isolated.

Protected areas managed for biodiversity
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Columbia Plateau Biodiversity Areas

WDFW Biodiversity AreasArid Lands Initiative Core Areas

Presenter Notes
Presentation Notes
Just some examples
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Core additions

Green = low 
disturbance 
TerrAdapt 
ecosystem cores

Orange = 
protected area, 
species additions
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Ensemble 
low 

disturbance 
cores

Low disturbance 
ecosystem cores

Sensitive focal 
species cores

Biodiversity areas

Protected areas

Filter out 
human 

footprint
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Final ensemble low disturbance cores
Low disturbance ecosystem 
cores
+
Specialist focal species cores
+
Protected areas
+
Biodiversity areas
-
High human footprint



CREATING THE CORRIDORS
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Connectivity

Regions or 
locations that 
facilitate or are 
permeable to 
wildlife 
movement.
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Connectivity values

• Human footprint
• Ecological condition
• Habitat condition for focal species
• Protected areas
• Riparian corridors
• Existing priority corridors
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Ensemble corridors
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Human 
footprint

Ensemble corridorsLandscape 
integrity corridors

• Human footprint
• Ecological condition (Ecosystem corridors)
• Habitat condition (Species corridors)
• Protected areas (not cores)
• Riparian corridors
• Existing priority corridors
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Ensemble corridorsLandscape integrity

Nearly 
identical
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Human 
footprint

Landscape 
integrity corridors



Department of Fish and Wildlife

Low disturbance 
ecosystem cores

Sensitive focal 
species cores

Biodiversity areas

Protected areas

Landscape 
integrity 
corridors

Ensemble 
low 

disturbance 
cores
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Ensemble low disturbance cores
Landscape integrity corridors



There’s a bit more….
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Low disturbance ecosystem cores
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Moderate disturbance cores and corridors

• “Relax” the human footprint threshold

• History of disturbance
• Timber harvest
• Low density development
• Clearings
• Cheatgrass invasion

Presenter Notes
Presentation Notes
Burned areas do not show up at all in our depiction of cores/goas, and that's by design because a burn is an ephemeral disturbance that the TAG insisted shouldn't cause an area to be downgraded. For an area to be included in a core, it has to have a legacy of being a forest at some point in the past 40 years of landsat imagery and not be currently developed/converted according to the human footprint model. An area that was a forest, but burned, and has low human footprint is still considered good forest habitat and can make it into cores if locally abundant. Logging has a really different effect. Logged areas show up in the human footprint model in the year of disturbance, and then every year thereafter they show up as modified forests until spectrally they can no longer be distinguished from undisturbed forests. The effect of recently logged forests and forests in long-term regeneration post-harvest have on forest ecosystem quality and connectivity depends on the level of sensitivity to the human footprint. The effect of these logged and modified forests goes from high to moderate to low as we step down through the 3 tiers of sensitivity to the human footprint.
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Green = low 
disturbance 
ecosystem cores

Blue = moderate 
disturbance 
ecosystem cores

Moderate disturbance cores and corridors
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Green = low 
disturbance cores

Blue = moderate 
disturbance 
ecosystem cores

Southwest Washington
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High disturbance forest remnants (purple)

“Relax” the human 
footprint threshold a 
little more

Captures remnants in 
highly fragmented 
landscapes
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Low disturbance 
ecosystem cores

Sensitive focal 
species cores

Biodiversity areas

Protected areas Moderate 
disturbance 

ecosystem cores

High disturbance 
ecosystem remnants

Landscape 
integrity 
corridors

Moderate 
disturbance 

corridors

High 
disturbance 

corridors

WAHCAP 
Map

Low 
disturbance 
ensemble 

cores
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WAHCAP 
Map

WAHCAP 
Cores

Low 
disturbance

Moderate
disturbance 
High
disturbance 
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WAHCAP 
Map

WAHCAP 
Cores

Low 
disturbance

Moderate
disturbance 
High
disturbance 

Questions?



PRIORITIZATION
IMPLEMENTATION

Next Steps
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WAHCAP 
Map

WAHCAP 
Cores

Low 
disturbance

Moderate
disturbance 
High
disturbance 
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Timeline

Contract Task/Deliverable
2024 2025

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Action Plan Kick-off Meeting *

Spatial data
Spatial data co-production * *

Feedback on products
Revise products *

Action Plan

Prioritization criteria *

Implementation planning *

Drafting Action Plan *
Final comment period
Finalize report *

*Draft deliverable due dates
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Implementation Advisory Group – Practitioners 
• What connectivity work do you do?
• What are limitations of existing 

data we can improve on?
• How do we prioritize locations?
• What data format or displays 

do you need?
1:1 Meetings with Tribes

Collaborative Process
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Next steps: within-core ecological value

Habitat condition

Species richness

Presence of rate, 
threatened, endangered 
species

Climate resilience based 
on geophysical diversity

And…?
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Next steps: overlay species and identify multi-species 
corridors 
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Next steps: prioritization 
criteria and 
implementation

• Centrality
• Corridor condition
• Species connectivity
• Riparian corridors
• What else…?
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Next steps: prioritization 
criteria and 
implementation

• Feasibility
• Cost
• Protected areas
• Political support
• Regional priorities
• What else…?
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Next steps: prioritization criteria and 
implementation

November 8 Implementation Advisory Group 
workshop

Regional virtual workshops

1:1 meetings with Tribes
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WAHCAP 
Map

WAHCAP 
Cores

Low 
disturbance

Moderate
disturbance 
High
disturbance 

Questions?



WAHCAP MAP REVIEW ACTIONS
Next Steps
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Due October 10: survey link to instructions
Survey link

https://forms.office.com/pages/responsepage.aspx?id=F-LQEU4mCkCLoFfcwSfXLVFiulgLThBGntpkMYZyVLVUNzBCSFhWUjY5WkI2SFA1TzlUUVZOQVBKTC4u&route=shorturl
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Due October 10: review maps DataBasin link

https://databasin.org/galleries/382d57ae92574307844f87ef6b1c2ee8/
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Due October 10: think about

•Are areas important for connectivity missing from the 
WAHCAP map?

•Are there areas that the WAHCAP map identifies as 
important, but should not be?

•Does the WAHCAP map do a good job representing your 
species or area of interest?
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WAHCAP 
Map

WAHCAP 
Cores

Low 
disturbance

Moderate
disturbance 
High
disturbance 

Questions?
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Thank you!

Julia.Michalak@dfw.wa.gov
Stephanie.DeMay@dfw.wa.gov  

mailto:Julia.Michalak@dfw.wa.gov
mailto:Stephanie.DeMay@dfw.wa.gov
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