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Challenges to translating climate adaptation knowledge 
into effective conservation outcomes

Climate change effects are:

• Conceptually complex;

• Most effects occur in the future;

• Much uncertainty about pace and 
magnitude of effects;

• Difficult to address at local scale.



Addressing barriers to use of climate resilience data in 
planning and management

• Increase understanding of link 
between metric and biotic 
response;

• Develop tools for managing 
under uncertainty; 

• Increase familiarity with
concepts, methods, and 
practice of planning for climate 
resilience via case studies

Bellard et al. 2012

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1461-0248.2011.01736.x


Addressing Landscape-Level Vulnerability to Climate Change

Most of the data considered here are 
measures of climate exposure. Data 
such as the location of climate 
refugia for individual species also 
addresses climate sensitivity.
The ultimate goal of landscape-level 
conservation planning under climate 
change is to facilitate persistence of 
species and ecosystem processes by 
increasing the adaptive capacity of 
the landscape and its ability to 
support native species and 
ecosystems into the future.
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Three types of applications
for AdaptWest spatial data 

Watson & Venter 2017

https://www.nature.com/articles/nature24144
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Key principles of biodiversity conservation
1. Protect species at risk

2. Represent ecosystem diversity

3. Conserve remaining wilderness

4. Ensure connectivity and resilience

5. Preserve climate refugia

Coristine et al. 2018

http://www.facetsjournal.com/doi/10.1139/facets-2017-0102


Climate refugia (areas of species persistence under climate change)
are created by different landscape processes

Morelli et al. 2016
Stralberg et al. 2020



Refugia span a range of spatial scales

Dobrowski 2011 Carroll et al. 2017

Macro-scale

Long-term

Micro-scale

Transitional

Refugia characteristics

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2010.02263.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.13679


Climate refugia and climate connectivity areas are related:
“External refugia” are newly suitable areas 

that are connected and accessible to dispersers

Reside et al. 2014
Stralberg et al. 2018

https://www.nccarf.edu.au/sites/default/files/attached_files_publications/Reside_2013_Climate_change_refugia_for_terrestrial_biodiversity.pdf


Climatic connectivity - protecting areas needed for 
movement in response to climate change

The persistence of many species 
under climate change will depend 
areas that facilitate dispersal to newly 
climatically suitable habitat. 



Priority areas based on refugia and corridors

Combining data on:

• Climate-based refugia

• Species refugia

• Microrefugia

• Corridors

Stralberg et al. 2020
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Watson & Venter 2017

https://www.nature.com/articles/nature24144
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Majority of North America’s protected area network exposed to 
very high rates of climate displacement

Batllori et al. 2017forward
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https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.13663


Choosing management approaches based on an 
area’s conservation value and vulnerability

Belote et al. 2017 Gillson et al. 2013 



Translating climate adaptation knowledge 
into effective conservation outcomes:

What is needed to address the challenge?

1) Relevant and open science;

2) Translation and communication of science in the 
form of accessible concepts;

3) Networks of practitioners who have the tools and 
resources to implement concepts.



Why are web apps useful?

• Lower barriers to data access

• Increase comprehension of data

• Provide extensible, open-source alternative to 
proprietary GIS software



AdaptWest Climate Resilience Data Explorer web app



App facilitates assessment of vulnerability, 
refugia value, and carbon storage role

Peatlands

https://adaptwest.shinyapps.io/climate-resilience-data-explorer/



App module Purpose

• Explorers View & map data

• Tours Understand data

• Reports Summarize data

App modules and their purpose

https://adaptwest.shinyapps.io/climate-resilience-data-explorer/



Uses of AdaptWest App reports

• Stand-alone documents

• Text and images for use in other 
documents

• Interactive maps

Available in pdf, docx & html formats https://adaptwest.shinyapps.io/climate-resilience-data-explorer/



Building Communities of Practice: 
Networks of researchers and practitioners of adaptation science



The AdaptWest Project team

• Carlos Carroll, Klamath Center for Conservation Research 
• Diana Stralberg, University of Alberta
• Scott Nielsen, University of Alberta
• Andreas Hamann, University of Alberta
• Dave Roberts, University of Alberta
• Josh Lawler, University of Washington
• Julia Michalak, University of Washington
• Caitlin Littlefield, University of Washington

Other collaborators: Travis Belote (TWS), Sean Parks (USDA 
FS), Solomon Dobrowski (UM), Tongli Wang (UBC), Marc 
Parisien and Justin Beckers (NRCAN).



• Visit http://adaptwest.databasin.org
• Follow @adaptwest on Twitter for updates on newly 

available data and webinars
• Virtual symposium: Innovative Approaches for 

Identifying and Managing Climate-change Refugia, 
Thu, July 30 7:30 AM - 9:30 AM PDT More info @ 
http://scbnorthamerica.org/

For more information:

http://adaptwest.databasin.org/
https://twitter.com/adaptwest
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