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Some Guiding Thoughts

e Climate change effects should be integrated
with other stressors in a cumulative effects
assessment

e Climate change adaptation should be
incorporated in collaborative, landscape-scale,
and multi-objective planning to avoid
maladaptive responses

e Atoolkit approach is necessary to
accommodate the complexity of this work



A Toolkit Approach

is needed to conduct this complex work

Expert Assessment Tools
Climate Change Vulnerability Index
Structured Decision Making

Geophysical Process Tools
Climate Expert Workshops Py

Data Portals & Exploratlon N-SPECT, Climate Predictions Models

Landscope, DataBasin, Atlas, etc.

Ecological Process Tools
Habitat Priority Planner,
CircuitScape, VDDT

Framework
Integration Tool Biodiversity Tools

. Mapping and Distribution Modeling
Land U_Se Plannmg Tools NatureServe Tools - e.g., See5, MaxEnt
CommunityViz Vista

Ecosystem Services
InVEST
Energy and Infrastructure "

Planning Tools Quantm

Land Allocation/ Mitigation Planning
Optimization Tools Vista Site Explorer, Mitigation

Marxan, oacon Cpla Query Tool

Forestry Tools




NatureServe On the land, in the water, anywhere
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o1 ArcGIS 10.x extension
0 S4M+ investment

0 Endowment for ongoing
development and
support

1 Broad multi-objective
applications with
conservation focus

0 Available tech support
and training




What Does Vista Help You Do?

Organize and visualize spatial data

Incorporate expert knowledge: species and ecosystems are
more than just colors on a map. Vista incorporates important
scientific data into the GIS process

Create a more rigorous analysis by incorporating concepts such
as goals, species viability, landscape condition and land-use

policy
Explore sub-regions within your area of analysis

Define a variety of land-use scenarios and evaluate their
ability to support species and ecosystems

Create alternatives at a site specific level

Explore the effects of changes in policy or conditions (zoning,
climate change, etc)

Work with other tools to support more in-depth analyses (e.g.,
aquatics, offsite mitigation, optimization, etc.)
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Example Projects
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Issues
* Invasive grasses

Altered fire regime

Observable climate changes
vegetation condition and
distribution

Proposed renewable energy
projects

Proposed extensive new




Element Inputs: Ecosystems (n=2¢)
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Solar
Projects

Urban,
industrial,
mining

Conservation

Transmission
Projects

Public land use
& management

Invasives
spread

Types of scenario inputs
for
* Current “baseline”

scenario
e 2025 modeled trends
and proposed projects




Forecasting Cumulative Effects
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Distribution
Area
Name {acres) Occs
Morth American Warm Desert Wash 369,930 ‘15295D 79
Sand Dunes Sand Soils Species 611,966 ﬂ‘ED &6
Assemblage :
Gypsum Soils Species Assemblage 128,231 EBD 64
Yellow billed Cuckoo 62,165 EDD.TE
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lMule Deer - Winter Range 3,120,876 EED 78
Inter Mountain Basins Wash 488 324 4835[] a1
Wi i .
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Inter Mountain Basins Active and 1,428 1[] 75
Stabilized Dune :
Blaine's Pincushion 41 2. __
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Avolid current high value areas

MatureServe

®VISTA
Planned transmission corridor to serve renewable energy
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Avoid current high value areas
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Humboldt Bay Initiative

Live Demonstration

w/ other examples from the Sheldon/Hart
Mountain NWR
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Key questions to demonstrate

e What might happen to
habitats and development
under climate change?
What might be
maladaptive adaptations
What would be better
adaptations?
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Overall Scenario Performance

All Elements (32 Total)

Goals Met For % of Goals Met Goals Unmet For % of Goals Unmet
Compatible 0 elements 0% 32 100%

Badk to top

Goal Performance bz Element

Elements (22 elements)

Distribution Compatible
Area - Goal Area .

' Name (acres) DccsAUg Condition Goal Met (acres) Dccs‘ﬂwg Condition Percent of goal

Western snowy plover 1,383.02 31 100 percentof @) 538.8 31 38.96%
area

Tidewater goby 350.83 31 100 percent of ) 270.19 21 T7.01%
area

Sandy beach tiger beetle 39014 11 100 percent of ) 265.90 11 G8.15%
area

Point Reyes birds beak 654.05 91 100 percentof ) 229.34 91 35.07%
area

Pink sand verbena 406.3 121 100 percentof ) 115.15 111 28.34%
area

Humboldt bay wall flower 206.93 51 100 percent of _p 73673 51 91.29%
area

Humbaoldt bay owl clover 3408.29 151 100 percentof @) 1,842.29 151 A4 05%
area

Green sturgeon 11,6051 11 100 percentof _p 1082179 11 93.25%
area

Coastal cutthroat trout 9 378.58 121 100 percentof @) 663242 121 T0.72%
area

MPMIMWY Douglas fir Western Hemlock 281435 11 100 percentof b 259033 11 92 04%
Forest area

Morth Pacific Hypermaritime Sitka Spruce 2,983.58 11 100 percent of () 1,655.8 11 55.5%
Forest area

Critical habitat chinook salmon 2478 11 100 percent of () 429 11 50.6%
area

California Coastal Redwood Forest 101,377.7 11 100 percent of b 924174 11 91.16%
area

Beach Sand 18887 11 100 percent of ) 417.35 11 20.99%
area

Marth Pacific Maritime Coastal Sand Dune 90.85 21 100 percentof P 22.13 21 24 35%

and Sand area



2M SLR Scenario
Evaluation

Numerous systematic impacts
cumulative with increased
development

* Inundated areas impact
development, agriculture,
and terrestrial habitats and
wetlands

Increased bay depth
impacts aquaculture and
estuarine habitats

Existing development
impacts ability of
inundated areas to provide
new habitat




Vista Site Explorer tool used to investigate sites and propose
alternatives

« This site preferred: no conservation elements present, no existing development,
flexible land uses
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Mitigation Scenario

Examples of key adaptation
strategies for SLR

Impacted airport, urban,
industrial relocated for
long term viability

Plan for restoration of
impacted development
sites after relocation

Maladaptive options
avoided

Threatened areas zoned for
development maintained in
agriculture to allow future

estuarine habitat

Better
airport

relocation

Maladaptive
airport
relocation

Restore
airport
location

Relocate
impacted
urban area

Maintain

‘_ﬂ development !

zone in




Some Conclusions

e A toolkit approach is necessary and
has been demonstrated feasible in
multiple contexts

e Testing for maladaptive responses
can be relatively straightforward

e Dealing with fine scale effects and
extreme events are still significant
challenges
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