
Landscape Climate Change Vulnerability Project (LCC_VP)

or

Using NASA Resources to Inform Climate and Land Use 
Adaptation: 

Ecological Forecasting, Vulnerability Assessment, and Evaluation of 
Management Options Across Two USDOI Landscape Conservation 

Cooperatives



Approach

Glick et al. 2011. Scanning the Conservation Horizon: A guide to climate change vulnerability 
assessment. National Wildlife Federation, Washington, D.C. 



Approach



Step 2.  Assess Vulnerability: Hindcasting and Forecasting

(CMIP5 / AR5)



Step 2.  Assess Vulnerability: Key Variables



Step 2.  Assess Vulnerability: Key Variables - EST

Ecological 
System Type

Life History Stage
Presence 
and/or 
abundance

Establishment 
(seedling 
abundance)

Growth Survival 
(mortality rates 
of adults)

Reproduction 
(cones and 
seeds)

Dispersal

Whitebark 
pine

GYCC
FIA
WLIS

FIA 
WLIS
Tiers surveys

FIA GYCC
FIA
WLIS

IGBP

Lodgepole 
pine

Douglas fir

Sagebrush

Aspen



Step 2.  Assess vulnerability

Exposure

Vulnerability

Sensitivity

Potential 
Impact

Adaptive 
Capacity

Exposure = magnitude & extent of change experienced

Sensitivity = degree to which fitness/process is affected

Adaptive capacity = coping responses of species/process



Step 2.  Assess Vulnerability

At the level of ecological systems, variables and data sources that will be used to 
assess vulnerability to climate and non-climate stressors. 

Exposure

Vulnerability

Sensitivity

Potential 
Impact

Adaptive 
Capacity

Exposure – climate, land use, 
ecosystem processes

Sensitivity – climate 
tolerances of EST by life 
history stage

Potential Impact – modeled 
shifts in distribution of EST 
under future scenarios

Adaptive Capacity – e.g., 
connectivity, dispersal

Vulnerability – interaction of 
potental impact and adaptive 
capacity



Step 2.  Assess vulnerability: Expert Panels

Exposure

Vulnerability

Sensitivity

Potential 
Impact

Adaptive 
Capacity

Measured/modeled

Literature and 
expert opinion

Expert evaluation of 
above



Step 3. Management Options

www.databasin.org/yale

Identify Management Options

Evaluate Management Options



Step 4.  Deliver Management Strategies



GYE Application: Whitebark Pine

Overview
• Keystone species
• Declining dramatically
• Listed as Candidate 

species
• Grizzly bear relisted

Collaborators
GYCC WBP Subcommittee

Management Questions
• Range change under future climate?
• Settings allowing reproduction?
• Where to focus treatment of 

competitors, translocation?



GYCC Whitebark Pine Management Strategies



GYCC Whitebark Pine Management Strategies



GYCC Whitebark Pine Management Strategies



Step 2.  Assess Vulnerability: Key Variables



Bioclimatic
Niche Modeling
(ca 5 spcs/ecosystem types GYE)

Phenology
(GYE grasslands)

WBP case-study (this year)

Methods:
Stat. models 4 life-history stages 

Accomplishments:
Climate data acquired
Response data sources identified

Upcoming:
Acquire response data
Build statistical models
Forecast

Patch dynamics of
forage phenology

Methods:
NDVI-based

Accomplishments:
Current conditions
described

Upcoming:
Forecast under CC
Expand to ROMN?
Collaborations?


