Decision Support Tools to Support Climate
Change Vulnerability Assessments

Tom Miewald, USFWS Refuges



Goals

Provide context for decision support tools.

Describe some potential tools for this
assessment.

Brief case study using tools in conservation
planning under uncertainty.

Resources



Role of “Decision Support Tools”

Management of (Three Stooges Picture)
uncertainty

Can work towards
building consensus on
decisions.

Transparency

Based on literature,
case studies

Build scenarios.



Types of Decision Support Tools

Species
Habitat
Hydrological

Process
Expert Based
Data Driven
Models



Which Tools to Use?

Depends on the
guestion.

Quantitative,
Qualitative, mix?
Depends on
Resources.

What exists
already?






Current Tool Suite

“Development”PI
anning Tools

A Toolkit Approach

Demonstrated Tool Interoperability

Potential tool interoperability

Planning Process Tools

Land Use Planning Tools
CommunityViz

Engagement

Polling

Planning Process & Civic

E-Planning, Miradi, Anyware

Energy and Infrastructure
Planning Tools Quantwm

Integration

Forestry Tools

Other interactions among
tools not shown for clarity

Data & Modeling Tools

Geophysical Process Tools
7| N-SPECT, Climate Predictions Models

Ecological Process Tools

/7 Habitat Priority Planner,

CircuitScape, VDDT

Biodiversity Tools

Conservation &

Mapping and Distribution Modeling
Tools—e.g., See5, MaxEnt

\ Ecosystem Services

INVEST

Mitigation Tools

v

Land Allocation/
Optimization Tools
Marxan, Zonation, C-Plan

N
Mitigation Planning
Vista Site Explorer, Mitigation
Query Tool




Scanning the Conservation Horizon, 2011



Potentials for Coquille

Decreased Increased
Summer Fire in
Flows Watershed

SLAMM USFS Fire
data Models

Sea Level

Rise







Potentials for Coquille

Decreased Increased .
Sea Level Species

. Summer Fire in o
Rise Sensitivity

Flows Watershed
USFS Fire NEIREE
UW CSD




Section C: Sensitivity

Mark an "X" in all boxes that apply.

Effect on Vulnerability Factors that influence vulnerability (*at /least 10 required)
Greatly Somewhat Somewhat
increase | Increase | increase Neutral decrease |Decrease| Unknown

1) Dispersal and movements
2) Predicted sensitivity to temperature and moisture changes
a) Predicted sensitivity to changes in temperature
i) historical thermal niche
ii) physiological thermal niche
b) Predicted sensitivity to changes in precipitation, hydrology, or moisture regime
i) historical hydrological niche
i) physiological hydrological niche
c) Dependence on a specific disturbance regime likely to be impacted by climate change
d) Dependence on ice, ice-edge, or snow-cover habitats
3) Restriction to uncommon geological features or derivatives
4) Reliance on interspecific interactions
a) Dependence on other species to generate habitat
b) Dietary versatility (animals only)
c) Pollinator versatility (plants only)
d) Dependence on other species for propagule dispersal
e) Forms part of an interspecific interaction not covered by 4a-d
5) Genetic factors
a) Measured genetic variation
b) Occurrence of bottlenecks in recent evolutionary history (use only if 5a is "unknown")
6) Phenological response to changing seasonal temperature and precipitation dynamics







Predicting the vulnerability of nearshore species and habitats to climate
change effects, Reusser et al : due 2013



Factors for a CCSI

Dispersal ability

Dispersal barriers
Availability of refuge habitat
Environmental specificity
Ecological specificity

Range size

Others?



Potentials for Coquille

Land Facets

Species Habitat
Models Potential




NetMap: Watershed Template



Protect the Stage



Farmington
Gage: 133 feet.



Decision Support Modeling

e Ecosystem
Management Decision
Support:

— NetWeaver Logic Model

Goals Knowledge Technology Inventory

\}EI 4/
g

Revised goals

Adaptive
management
cycle

New knowledge
____» Evaluate

Inventory

New technology

Monitor




Develop the Support (Evidence)

Current Vegetation
Historic Vegetation
Soils

Inundation Frequency

Based upon expert
opinion, literature, data.



Proposition: Parcel X will develop naturally into Wet Meadow Prairie.

Tualatin River National Wildlife Refuge, FWS



Alternatives for
Comprehensive
Conservation
Plan

Tualatin River National Wildlife Refuge, FWS



Matrix of Tools

Lo L e

Tool Hame

CRISTAL
[Community-based
Risk Screening Tool -
Adaptation and
Livelihoods)

NOAA CS5C Coastal
Inudation Toolkit

NOAA CSC Roadmap

Ecosystem-
Based
Managment
Tools Network

Digital Coast

ClimateWizard

Climate Sensiti
Database

DataBasin Climate
Center

Northeast Climate
Data

Tool Type Process Tool Portals Data portals
Description CriZTAL enables local Thiz toolkit provides guidance & three hour training designed o & Metwork of kool Digital Coast is 2 data and taol With Climate'w'izard you can: Climate changes poses 2 The Climate Center is one of Thiz database provides
decizion makers ko azzess the | on how be prepars and map help communiticz charackerize their providers and portal pravids by MOAS Coaztal - view hizboric Eamperaturs daunting challengs ko natural the entryways ko Data Bazin, prajections of changez in
impact a project may have on | inundation estimate For your cxpasure b current and future hazard]  practicioners that Zervices Center. The Digital Coast and rainfall maps For anywhere | resource managers and in the on-line database with data | temperature, precipitation,
the resources of a community, [ area. The toalkit was and climate threats and assess how works to bring alzo provides the tools, training, and in the world response the University of manipulation tools created by relative humidity, and snow
and modify projects to developed by the Digital Coast|  existing planning and policy effarts geospatial and other | information necded to turn these data| - wiew state-of-the-art future | washington has partnered with]  the Conservation Bialagy caver Far the LS.
reduce vulnerability and Partnerzhip Group ke help may inkegraks thiz inf armation to toolz ko planning inta the information mast necded by predictionz of kemperaturs and | kep collabarators ko conduct ] Institute [CEI). Partheazt thak can b
cnhance adaptive capacity by | communities understand and address commanity izsucs, After processes, Ak the coastal rescurce management rainfall arcund the world <limate change sensitivity cxpected over the coming
incorporating adaptation address coastal inundation completeing this course, participants | EBMTools Metwork|  professionals. Digital Goastis used | - view and download dlimate | assessment. This assessment is|  The Climate Center: century under higher and
methods, This decizion izcues, Website components will be 3ble to: Identify key issues and|  website, you can to address timely coastal issues, change maps in 3 few easy designed to evaluzte the lowrer emission scenarios as
suppert basl iz 3 uzer-friendly|  include: Understand basic impacts azzocisted with current and | Find: an enlin including land uze, couztal steps sensitivity oF the zpedies and - lizkz the mazt racent well az daks on thase
precess for planners and infermation about coastal Futurs coastal hazard rishs; Identify database of bacls, conservation, hazards, maring spatisl scalagical systems of the datasets, maps and galleries variables For the period
managers to identify the links | inundation; ldentify your major elements of community training resources, planning, and climate change. One of | ClimateWizard enables Pacific Morthwest to climate with relevance bo climate since 1961, The data
betweeen the livelihoods of county's exposure and examine | wulnerability; and, Identify strategic webinarz, and links | the goals behind the creation of the technical and non-technical change. This digital databaze | change izsues. compiled here waz
localz and climate. CRISTAL | potential impacts; Map “win-win'' sppreaches for redusing ke eaze studies. Digital Caast wasz to unify groups sudiences alike bo nceess summarizes the inherent climate] - prowides special features generated az part of the
skeps the uzer through 2 inundation te “rec” potential rizkz and vulnerabilitizz whils alze that might nat otherwize wark leading climats changs <hangs zenzitivities For speciez]  that el storicz around zpecific]  Mlortheaszt Climaks Impacts
series of worksheets For cach [ impacks; Assess your addressing other community izsues together. This partnership nebwork iz infarmation and visualize the and habitats of concern datasets available in Data Aszsessment, a collaborative
of thece clements from the community's risks, wilnerability, building not only 3 website, but also 3 impacts anpwhere on Earth, throughout the Pacific Esasi research effort between the
identification of impacts, and resilience; Communicate strong collaboration of coastal The first generation of this web]  Morthwest and will provide - provides news briefs about Union of Concerned
thraugh implementatizn and rizk shrategics ko inikiate prefeszionals inkent on addrezzing bazed program allewes the uzer | rezourcs managers and recent publicationz or E<ientiztz and mars than 50
cvaluation of strategies. It change; and, Discover how coastal rescurce management needs. | to choose a state or country decizion makers with some of | observations of change. independent scientists From
alzo includes example reports [ other communitics are and both azsess how climate the most basic and most - highlights climate change- across the Nartheast region)
o caze studies. addreszing this izsue. has changed awer time and ta impartant information about related data providers and and beyond. Infarmation
project whak futurs <hangez are]  how spadies and ystemsz will <limats change expertz. can be dizplaped
predicted to occur in 3 given likely rezpond to climate - CEl staff are working on gecgraphically or 3z 3 time
area, Climatewicard represents|  change. developing special tools that | series, and can be platted
the first time ever the full range will help provide climate for the entire region, an
oF climate hiztory and impacts change guidunee individusl state, of majer
For 3 landzcape have besn cities
brought tagether in a user- The Climate Genter is being
Friendly Format. built to meet users needs. Let
. N L
Tool Type Fromess Frocess/Vicualization Fremess HA HA S ete R e, Online database and index online data, eollsboration tool | Slimate data azcezs,
visualization, analysiz visualization
Complexity Low Fedium to High Low Low Low Low Lowe-Medium Low Low
Tnternaticnal Inzttuts for C. Zganjar [TNC]; E. Girveta Haphos, Wake, Anderzeon,
Derecloper z‘;:::::::ﬁjﬂn[.:ﬁlhgﬁ]ﬂd MDA CSE MDA CIE EEMTools Metwark|  MOAA Central Services Canter _[I_‘;‘g"]uan‘:‘g"gf;:‘:‘[yw Univ. Washington | THE: Conzervation Biology lnstitute ';:':gﬁi“g:&s:‘;m
SEl-LIE Zouthern Mizsizsippi] Zrtoner and wuebbles.
Price Free Free Free Free Free Free Free Free Free
Additiosal
Software HA SITIEE: S, HA HA HA Hane Hone Hene Nene
Heeded qeaspatial models
Muu, srirkaltagl htkeot i ar o MOAA a0 e digital M ar ¢digitalsoarkitrain] htte ot M ar 2 igital din deo] htko: lim at dooral . N dupzsd] httesMuy i narkh I 4
Lisk httodtdarabarinradclimate-center




Resources

e Ecosystem Based
Management Tools

— Ebmtools.org

 Climate Adaptation
Knowledge Exchange

— Cakex.org



Conclusion

Several different approaches

Depends upon needs, questions, and
resources

Putting together the necessary tools to
answer guestions, what are the gaps?

Understand what is out there already.



“The significant problems we face today cannot be solved with the

same level of thinking that we were at when we created them.”

--Albert Einstein
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