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“The conservation challenges of the 21st Century represent a force of change more far-
reaching and consequential than any previously encountered.”

Year: 2042
– Global Population ~9 Billion People –

habitat fragmentation, contamination, pollution, invasive species, 
disease, threats to water quality and quantity…

Compounded By Accelerated 
Energy Development



The Land is Telling Us …

Pluie the Wolf

Whether we always knew it or are just now recognizing, modern challenges 
are emerging at broad spatial and temporal scales



No shortage of planning



Challenges of the Social Variety

● Jurisdictional Complexity
● Poor access to data 

/information/knowledge –science –
● Exclusionary Decision Making
● Inequity
● NIMBY
● Reliance on / appeal to litigation
● Politics
● Conflict over access to resources 



… Can we stitch it all together?
● Conservation challenges extend beyond traditional land management units
● Successfully addressing challenges will require large landscape, synthetic 

approaches that:
○ Are respectful and inclusive of landowner and agency visions, goals and mandates
○ Effectively address ecological and social priorities including ecological features 

(e.g., at-risk species), system functions (e.g., connectivity) and human uses (e.g., food 
production)
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Landscape Conservation Design Defined:
a partner -driven approach to achieve a sustainable, resilient socio -
ecological landscape . It is  an iterative , collaborative , and holistic process 
resulting in strategic and spatial products that provide information, 
analytical tools, maps, and strategies to achieve landscape goals 
collectively held among partners.

LCD provides a landscape context to support agencies and 
jurisdictions to successfully address mandates by 
proactively identifying and addressing:
• threats that may impede successful plan implementation

and
• opportunities that may not be recognized by singular 

approaches

Non Regulatory … Bottom Up … Voluntary



People and Science… Scenario Planning

Theory of Change

Vulnerability Assessment
Social Networks

Optimization Models

Wildlife Costs Condition
Resources Waters Desired



… Working together to design the future

Spatial Design Strategic Design
Landscape
Conservation
Design



LCD: A Concept Proven Completed, in Implementation
1. North Atlantic: Nature’s Network
2. South Atlantic Conservation 

Adaptation Strategy
3. Appalachian NatureScape
4. Columbia Plateau LCD / Arid 

Land Initiative
5. Green River Basin LCD

In Progress:
6. Cascade to Coast Blueprint
7. Cascadia Climate Adaptation 

Strategy

Getting Started:
8. Crown of the Continent
9. High Divide Collaborative (coming 

in 2020)
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NW Landscape Conservation Forum
June 23-24, 2020 – Portland, OR



LCD: An Adaptive Framework

1. Convene Stakeholders and Frame the Design

2. Assess Current and Desired Future Conditions

3. Spatial Design

4. Strategy Design 

Nine Principles of Landscape Conservation Design
Recommended Practices for Landscape Conservation Design

https://docs.wixstatic.com/ugd/0e48c2_6cae7646cc3d46a5859b66dabccc8b6f.pdf
https://lccnetwork.org/sites/default/files/Resources/LCD-Recommended-Practices-v1-092818_0.pdf


Convene Stakeholders and Frame Design

Convene Stakeholders
● Crown Managers Partnership

○ Convening Body

Frame the Design
● Where to Design?

○ Geography relevant to Stakeholders

● What to focus on?
○ Shared Vision
○ Landscape Features of shared importance

■ Species, Ecosystem components, 
Resources, Economies, Processes



Frame the Design
Challenge 1:  Where?

Crown Managers Partnership AOI Watersheds Municipalities



Frame the Design
Challenge 2:  What to Focus On?



Frame the Design
Challenge 2:  What to Focus On?

Select Landscape Features:
● Ecology

○ Species
○ Habitat Types
○ Processes (i.e., connectivity)

● Social
○ Economies
○ Recreation

● Cultural
○ Traditional Uses
○ Historic Value

Criteria to Consider:
• Representative
• Comprehensive
• Extent / Range

• Impact, Importance
• Context (do we know enough?)

• Contentiousness (low)

• Data Available



Frame the Design

1 Montana State Wildlife Action Plan 3 US Fish and Wildlife Service
2 Crown Managers Partnership 4 Proposed at Helena meeting

DRAFT Proposed Landscape Features



Assess Current Condition & Desired Future
Condition

Built Around Shared Vision and Focal Landscape Features

● What do we know about current state of selected features in terms of:

○ Human populations, land uses, biological communities, ecosystem processes, threats to 
sustainability?

■ Data compilation & evaluation … what do we have and what’s reliable?  What is 
missing – and critical

■ What is the status and trend of focal landscape features? What are we worried about 
right now?

■ Key Ecological and Socio-Economic Attributes and measurable indicators

● What are our projections of these features in the short and long term?

○ Based on current status, what trends would we like to see?

■ SMART goal setting (Specific, Measurable, Attainable, Relevant, Time-bound)

Orange Hawkweed



Current Condition & Desired Future:
[Columbia Plateau]

● Coordinated input of ~150 NR professionals 
representing 45 local, state, fed, Tribal and 
NGO organizations

● Assembled priorities; synthesized by habitat 
associations (coarse filter)

○ Shrub-steppe and dry grassland
○ Depressional wetlands
○ Riverine Systems
○ Transitional woodlands
○ Cliffs, Talus and Caves

● Identified taxa of concern not adequately 
represented by above (fine filter)

○ Grouse
○ Burrowing animals

● Mapped features using best available data
● Evaluated relative viability using Open Standards 

process



Current Condition & Desired Future:
[Columbia Plateau]

● Coordinated input of ~150 NR professionals 
representing 45 local, state, fed, Tribal and 
NGO organizations

● Assembled priorities; synthesized by habitat 
associations (coarse filter)

○ Shrub-steppe and dry grassland
○ Depressional wetlands
○ Riverine Systems
○ Transitional woodlands
○ Cliffs, Talus and Caves

● Identified taxa of concern not adequately 
represented by above (fine filter)

○ Grouse
○ Burrowing animals

● Mapped features using best available data
● Evaluated relative viability using Open Standards 

process



● Key Ecological Attributes (e.g., patch size) 
used to hypothesize a range of possible 
futures Poor-Very Good

● “Good” or better established as a desired 
future condition

● Spatial data describing KEA then stacked –
the outcome identifying locations that 
retain desired conditions for focal 
conservation feature

Shrub-Steppe

Current Condition & Desired Future:
[Columbia Plateau]



Best available data …

Crown Managers Partnership Data array
LANDFIRE & other landcover data
ALCES Online
GAP stewardship
Housing Density (Headwaters Econ.)
NorWeST Stream Temps
Climate projection & derivations

Topo-climate models
Climate Velocity

Fire occurrence and vulnerability
Connectivity models
Natural Heritage wildlife observation
Sensitivity & Adaptive Capacity
Habitat Suitability models

etc …

[Connect the Connecticut – Nature’s Network] Examples from the Crown:



Spatial Design     
[Appalachia] 

Primary Tool to Address the “Where?”
● Typically, for this exercise we take the ownership and 

jurisdictional lines off the map

○ Not to say sovereignty, land ownership, organizational mandates, 
authorities and local needs and expectations are not considered!!

○ Rather, we use the data to tell us about opportunity and costs 
across the landscape

○ Call this “optimization” modeling in that we seek to project a 
landscape of the future that optimizes our shared vision and the 
goals we collectively estimated for the focal landscape feature

Where might we achieve shared goals for the least possible cost?



Spatial Design     
Optimization Models

Concept used in a range of sectors including business investment, biotechnology, 
metallurgy, agriculture, medicine, sociology and a variety of natural resource decisions

optimization problem: the problem of finding the best solution from among the set of all feasible solutions.

Marxan with Zones 
The minimum set problem = capture some minimum representation 
of features for the least cost

Planning Unit (n = 9)



Modeling an Optimized Landscape

Sum of selected Planning Unit Costs…

Total perimeter of selected Planning Units

Total penalty’ you’ll ‘pay’ for not meeting 
all targets (i.e., how “good” is solution?)

Software Options include Marxan, Zonation

Spatial data 
for landscape 
features

Barriers or 
“Costs” to 
achieving 
targets

Iterations of iterations …..

A Solution –
but is it a 
good one?



Spatial Design to Strategy

A good design is one partners and 
stakeholders:

• See their vision realized
• Recognize their Mission and 

Management Plans in landscape-
scale design

• Envision their roles and strengths

Evaluate, Deliberate, Adjust

• Recognize potential 
contributions to a future 
sustainable landscape



Strategy Design   

● As we begin to see our vision of the future depicted on maps of 
the landscape we – again … collectively – start to see emergent 
aspects of the landscape features

○ Opportunities and costs we may not have envisioned when looking 
■ Jurisdiction by jurisdiction
■ Species by species
■ Threat by threat
■ Opportunity by opportunity

● Elements of the developing Spatial Design are evaluated in the context of jurisdictional plans 
(SWAP, Forest Plans, County Zoning, Infrastructure, etc)

● We may also see on draft Spatial Designs clear “NO GO” aspects

○ That’s OK … we adjust and iterate

Bring in the “Who” and focus on the “How”



Strategy Design   
[Columbia Plateau]

● “Results Chains” articulate 
different sets of strategies.

○Restoration, Protection, Grazing, 
Agriculture, Alternative Energy, etc.

● Mapped segments of landscape 
where strategy meets 
opportunity.

○Where do protection, restoration, fire 
and climate adaptation strategies 
make the most sense?

● Important to maintain facilitation/ 
coordination that is focused on 
developing “on the ground” 
strategies.  
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Implementing a Design
• Not proscriptive but cognizant and 

coordinated

• Result is collective impact leading to 
resilient, sustainable socio-ecological futures

BLM & 
USFWS

[Columbia Plateau]

State 
Wildlife

County 
Cons. 
District

NGO
Collab-
oration



Can We Do It?

Yes We Can!

Convening Body:

Lead Analysts:

What’s Next?
Roles
Tasks
Timelines



Crown LCD: Roles
Leadership Team

Technical Team

Subject Experts (ad hoc)

• Monthly conference calls
• Liaise with your organizational 

leadership
• Represent your org – landscape 

vision, priority features

• Timely evaluation/response (we 
will keep it easy)

• Identify your experts & make 
available

• Seek support (in kind, funds)

• Monthly conference calls
• Find & share data
• Co-Design analyses

• Review Input-output streams
• Critique analyses
• Identify experts; recruit knowledge

• Deliver expertise as needed
• Knowledge of species needs, 

landcover condition, known and 
emerging threats

• Targeted engagement
• Review subject-relevant 

strategies



Crown LCD: Timeline (estimated)

January - March 
Confirm Leadership and Technical Teams
Review Management Plans
Data Synthesis

April - June 

Design Released 

Crown LCD Workshop #1
Finalize Landscape Feature Selection
Complete Vulnerability Assessment 
Develop Targets and Cost Layers

July - September
Initial Marxan Runs
Model Calibration
Additional Data Discovery

October - December
Optimization Modeling (Marxan)
Review Management Plans
Data Synthesis

January

February - March 

April - August

September - November

December 2021

Spatial Design First Draft available for
review

Technical Team Workshop
Evaluate First Draft, Adjust, Iterate
Optimization Models: Second Runs
Initiate Strategy Design

Complete Optimization Models
Crown LCD Workshop #2
First Draft Strategy Design

Review Spatial and Strategy Designs
Prepare Publications
Draft Metadata

2020
2021



Crown LCD: Tasks

Confirm Leadership Team

Identify Technical Team Personnel 

Identify LCD Geography

Select Priority Landscape Features

Schedule a Workshop (April 2020?)
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