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Addressing barriers to use of climate resilience data in
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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 sci
form of accessible concepts;

3) Networks of practi”cio'ners'Wh'- av

resources to implement concepts.
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&8s Welcome to the AdaptWest Climate Adaptation Data Portal'

AdaptWest is a spatial database designed to help land mgnagement agenci
implement strategies that promote resilience, protect biodive

ersity, and conseg
potential of natural systems in the face of a changing climate:

Climate Data
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Climate Data - North America

Velocity Data - North America

Refugia Data - North America
Exposure-Distance-Based Velocity Data

Water Balance Data - United States

Explore and summarize current

Species Data

Velocity Data - Western Hemisphere

Tree and Bird Refugia - US and Canada

Connectivity and Other Data A

Priority Areas - Western North America

Wildland Conservation Values

http://adaptwest.databasin.org

LS

and

Explore and summarize current

~and

AdaptWest data
represent multiple
dimensions of climate
exposure,

but is primarily

e Macro-scale

 (Coarse-filter.
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Translate and communicate science effecti
via web app development and other mea

Web app development for data
visualization is one effective
means of making data more
accessible.

CuMATE DisPLACEMENT IN PROTECTED AREAS
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Assessing and Addressing Landscape-Level Vulnerability t te Change

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 landscapes and
regions.

X

The ESAC framework, developed by the IPCC (McCarthy
et al. 2001), proposes that climate Exposure and
Sensitivity interact and are mediated by Adaptive

Capacity, resulting in the degree of Vulnerability of the POte ntia I Ad 3 ptive
system to climate change.
Most of the data considered here are measures of I m paCt Ca pa(:lty

climate exposure. Data, such as the location of climate
refugia for individual species, which incorporates
information on a species’ climatic tolerances or niche,
also addresses climate sensitivity. The ultimate goal of
providing such information to planners is to support
conservation management that, by protecting key areas
identified by the data, increases the adaptive capacity
of the landscape and its ability to support native species
and ecosystems into the future.
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https://www.ipcc.ch/ipccreports/tar/wg2/pdf/wg2TARfrontmatter.pdf

Integrating metrics across spatial

Representation targets

(land facets)

There are several ways to

integrate information

from diverse metrics.
———

Coarse-resolution
velocity metrics can be
combined with fine-
resolution diversity
metrics in order to
identify potential macro-

and mi crore’rugla
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https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.13679

Coarse-filter metrics complement
fine-filter information

Why use fine-filter targets? ~ A
Coarse-filter surrogates QAN
imperfectly protect RYRSIE\) EANY,
individual species e T
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Why use coarse-filter targets?
Lack of information about most species
and locally-adapted populations
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How do we interpret coarse-filter metricy.
Tradeoffs between realism and comprehensibility

Example of metrics of increasing complexity:

* Climatic dissimilarity; P
e
* Climatic velocity; wED=ss7kn i Akl - N
-- Velocity=4.4 km p:r year’y . \\ v 3 '
Ly oy y ED=294 km

* Climate connectivity;

* Biotic velocity.
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Forward vs. backward climatic veloci

a Forward Velocity

Forward climatic velocity
represents the rate at which an
organism currently at a location

must move to find future suitable

climate.

Backward climatic velocity
represents the rate at which

organisms adapted to a location’s
future climate will need to move to = |

colonize that location.

y= min(d)

A time



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0140486

Least-cost-path-based climate velocity'l
Dispersal routes between current climate types and where those climates will
occur in the future will rarely be straight-line paths. Because organisms will
need to avoid hostile climates, these routes will often be circuitous. Dobrowski
and Parks 2016 developed a measure of climatic velocity based on this
circuitous route.
5 2
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https://www.nature.com/articles/ncomms12349
https://www.nature.com/articles/ncomms12349
https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.14373

Biotic velocity

Biotic velocity represents the
distance between a site and
the nearest site projected to
be climatically suitable for
the species under future
projected climates.

Distribution
based analyses
Data inputs:

- Current species
distributions

- Projected future
species distributions

Time 1

Carroll et al. 2015



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0140486

R
1. Where are the priority areas to secure

biodiversity conservation objectives?

Three types of applications

Sites that will stop extinction
Sites are the last samples of ecosystems

Sites that are still functionally intact

P rl 0] rltl 7 atl on Sites that are critical for ecosystem

SErvices

2. What are the core threats at these sites?

il What is the scope and severity of current and
Vu I n e rab I I Ity aSS eSS m e nt future threatening processes at these sites?

Threats include land and sea transformation,

(S |teS Or S peC| eS) disease, overexploitation, invasive species,

a climate change, pollution, system

modification, agriculture, urbanization etc
_—

3. What are the area-based actions that will
achieve long-term conservation outcomes?

Integrate risks, objectives and feasibility
Maﬂagem&[lt assessments of what will likely lead to best

outcomes

W e =

Strategles e vE - Activities will range from creating strict

= protected areas, communlty and indigenous
9 ke Pizecosystem



https://www.nature.com/articles/nature24144
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Broad-scale topography and climate influence connec’

Dispersal paths are often

funneled by topography

into north-south trending
.ﬁf and valley systems,

such as the pass on the

right in northern Utah.

Human landuses may

further constrain the ability

of species to disperse

through these areas.
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Climatic- vs biotic-velocity-based refugia

When compared to refugia defined by
low climatic velocity, biotic velocity
highlights the influence of biogeographic
factors which have made certain regions
more biodiverse than expected based on
climate alone.

Biotic-velocity-based refugia vary
depending on the species considered.
They are shown here as based on the

592 songbird and tree species analyzed
in Stralberg et al. 2018. -

\¥ 4 Biotic- veIOC|ty based -


https://onlinelibrary.wiley.com/doi/abs/10.1111/geb.12731

Integrating multiple metrics:
Velocity-based vulnerability assessm

Velocity metrics can inform:

e Ability of resident species andieea@systems to
persist locally or regionally

~—. Locations of climatic refugia for species
and ecosystems

* Likely degree of
community turnover /
displacement
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Majority of North America’s protected area net ed to

very high rates of climate displacem
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https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.13663

