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Introduction

This introductory paper is intended to outline the goals of the March 31-April 1 workshop,
“Scenario Planning for Climate Change Adaptation Decision Making: The State of the Art.” In
this brief paper, we define terms that will be used in the workshop, introduce a few of the types of
scenarios to be examined, and identify initial relevant resources from the literature.

Decision-makers and managers are increasingly being asked to make decisions in the context of
uncertainty, with climate change adding new sources of complexity. We’ve observed that
scenario planning is being used as means of providing managers with insights into options for
responding appropriately to change in the near and long term. The increasing use of scenario
planning prompts some questions, such as:

*  What is the state-of-the-art in scenario development?

* How can uncertainty within scenarios be communicated effectively to stakeholders and

what types of scenarios are appropriate and beneficial to pursue in a given context?
* Inusing scenario planning methods: What works where, when, and why?
* How can the effectiveness and utility of scenario planning processes be enhanced?

This workshop will explore lessons learned in applications of specific techniques as well as
connections between the different methods that have emerged, with respect to how they frame
uncertainty and how they function in a decision support context.

The workshop will focus on several alternative science-based approaches and modes of engaging
stakeholders in scenario planning, while promoting scholarly work to assess the state of the art.
We hope to address the challenge posed by Pahl et al. (2014): “If there is a genuine desire for an
integrative negotiation of our climate change futures it is imperative to improve how we engage
people and practitioners in envisioning the future, acknowledging the future implications of their
current lifestyles and community choices, and getting involved in decision-making and action.”

Some of our key concerns include:

* To what extent is scenario planning the answer to this challenge?

*  What is needed to move scenario planning forward in various contexts?

* How can what is learned be better integrated into organizations, programs, and agencies?

* How can we best provide a broader understanding of methods, their respective value, and
their appropriateness to particular decisions or problems encountered by prospective
users of scenario planning methods?

*  What other resources are needed to improve scenario planning processes?

Motivation and objectives for workshop:
- Gain a better collective understanding of scenario planning methods, the value of various
methods, and the suitability of various methods to different types of decisions or
problems.



- Clarify theoretical and practical issues about methods.

- Demonstrate, through case studies and discussion, the methods and processes that are
used and useful.

- Articulate the characteristics of each method and derive a typology of scenario planning
methods for use by scenario planning practitioners, researchers, and potential users of
scenario planning. The proposed typology will include assessment of synergies between
methods and information flows from method to method, from those that characterize
uncertainty (e.g., originating from climate models) to those that embrace uncertainty.

- Describe their application to decision making, including experiments and mixing
methods.

- Work toward providing practitioners with a broader toolkit of scenario methods and
techniques for decision makers and improve connections with local and regional
planners.

- Produce a co-authored paper on the state of using scenarios in climate adaptation
planning. The proposed audience for the paper includes climate science translators,
adaptation practitioners, scenario planning practitioners, and scholars of climate change
adaptation.

- Identify research, institutional, and resource needs to improve the information available
and the flow of information across methods in specific applications.

- Contribute to curriculum and training opportunities broadly.

Definitions

In general, scenarios are plausible descriptions of the future used to envision unpredictable future
conditions. They range from verbal descriptions of future circumstances (often called ‘narratives’
or ‘storylines’) to complex quantitative representations of socioeconomic, climate, or
environmental conditions. Some scenarios combine both narrative and quantitative aspects.

Scenarios are not predictions or forecasts. Typically they are used when uncertainties are so
substantial that they cannot be assessed using standard probability methods. When applied in
climate change research, scenarios help to evaluate uncertainty about human contributions to
climate change, the response of the Earth system to human activities, the impacts of a range of
future climates, and the implications of different mitigation and adaptation measures.

For our purposes at the workshop, we can group scenarios into several broad categories by their
primary use, including (1) scenarios for helping groups to plan goals and strategies, (2) scenarios
used to coordinate research, and (3) those that integrate planning and climate research. Scenarios
for participatory adaptation planning, as described in may projects and case studies that will be
discussed at the workshop, often combine both visioning and information from climate-related
research.

Here we provide a few definitions, mostly to remind participants of the need to use a ‘modifier’ in
front of the word ‘scenario’ to be clear about what type of scenario you are referring to. The
‘outputs’ of one scenario activity can be seen by someone else as ‘inputs’ to another, and without
stating clearly what type of scenario we’re each talking about, confusion could mount quickly.
Please note that these groups are not in any sense mutually exclusive — increasingly, mixed
methods are adopted in many research and planning applications.

General:
* Bottom-up approaches: analysis or scenario methods that begin with analysis of the
details of a system or decision that is of interest and then identifies general contextual
trends or conditions that affect the system or decision.



Mixed-method approaches: methods for scenario development that use elements of
both a scenario planning approach, in which participants determine the purpose,
substantive focus, and character of a scenario development effort, and other planning
methods or scientifically derived scenarios, which can be used at points in the process to
identify broader socioeconomic, climate, or other conditions that could affect relevant
aspects of the future.

Top-down approaches: methods that analyze general trends or properties of a system
(e.g., global socioeconomic trends that give rise to emissions, then climate scenarios) to
depict the broad context of future conditions which impact specific places, entities, or
how decisions play out.

Uncertainty: a description of the extent to which something is unknown. Uncertainty can
arise because of a lack of information and/or disagreement about how to interpret the
available information. It can also arise from ambiguous definitions, lack of understanding
of underlying processes, errors in observations, lack of model skill, and other sources.
Uncertainty can be represented both qualitatively (e.g., terms used by experts to describe
the state of knowledge) or quantitatively (ranges of future variables as well as other
statistical properties).

Visioning or planning-related definitions (including a few mixed methods approaches)

Exploratory scenario — a scenario that is used to explore the implications of a possible
future on predetermined goals and values (Holway et al. 2012).

Interactive and immersive visualization tools — consist of a range of visual and spatial
media derived from modeling, data, scenarios, and descriptive narratives used to
contextualize and communicate climate change information in two and three dimensions
at the local or regional level (Sheppard et al. 2011).

Mental model testing — making a group’s mental model of how things work based on
their successes explicit so it can be discussed and compared to other scenarios.
Normative scenario — a scenario used to help identify a desired future (Holway et al.
2012).

Participatory process — “a purposefully designed set of activities structured around
framing (including clarifying objectives and identifying participants), a set of
participatory activities that can include workshops and engagement of participants
through other means such as social media or technology such as decision theaters, and a
set of outcomes that could be a decision, a community plan, a report, films/audios, or
other forms of knowledge sharing or exchange” (Moss et al. 2011).

Wind-tunneling — after building the event or endstate scenarios, the testing of alternative
decisions for robustness. In this case, the scenarios are used for context.

Decision scaling: “a new approach to using climate information within a decision making
framework that links bottom-up, stochastic vulnerability analysis with top down use of
GCM projections “ (Brown et al. 2011a). Decision-scaling begins with a bottom-up
analysis to identify a climate condition that impacts a decision and then uses sources of
climate information such as GCMs to identify how often such conditions occur under
different climate scenario.

Climate-science related definitions:

Socioeconomic scenarios: narrative and/or quantitative descriptions of plausible patterns
or pathways of demographic change (fertility, mortality, migration, and other factors that
affect the size and location of human populations), economic development (patterns of
trade, employment, economic development, etc.), technology (for energy, agriculture,
water resources, etc., considering factors such as efficiency, fuel sources, and others), and



institutions (types and effectiveness of governance arrangements, patterns of association
in civic organizations, etc.). These factors are important for understanding human
contributions to climate change as well as the vulnerability or resilience of society.
Historically, these scenarios have been developed to inform emissions scenarios.
Emissions scenarios: descriptions of potential future emissions to the atmosphere of
greenhouse gases and other radiatively important gases and particles that are used to
explore the implications of alternative energy and technology futures and provide inputs
to climate models (Moss et al. 2011).

Climate scenarios: plausible representations of future climate conditions (temperature,
precipitation, and other factors) produced using a variety of techniques including scaling
of observed climate, spatial and temporal analogues in which climates from other
locations or periods are used as example future conditions, extrapolation and expert
judgment, and mathematical climate and Earth system models. All of these techniques
continue to play a useful role in development of scenarios, with the appropriate choice of
method depending on the intended use of the scenario (Moss et al. 2011).
Environmental scenario — these “focus on changes in environmental conditions such as
water availability and quality, sea level rise (incorporating geological and climate
drivers), land cover and use, and air quality. Climate change can drive changes in these
factors, or scenarios can represent independently caused variations. The potential impact
of climate change and the effectiveness of adaptation options cannot be understood
without examining interactions of changes in climate, environmental conditions, and
human responses.”(Moss et al. 2011).

Climate model ensemble: a group of climate model simulations that use the same
assumptions. Large ensembles are used to generate information about natural climate
variability and to characterize uncertainty from different sources, such as different initial
conditions or model differences.

Case studies — (PowerPoint summaries will be accessible in advance of the workshop. These are
primarily intended to stimulate discussion. Other methods and approaches will also be discussed
throughout the workshop).

NPS Climate Change Response Program (embracing uncertainty) (Star, Welling) — The
traditional NPS approach was to follow a preferred alternative future for 15 to 20 years
and pursue that outcome. NPS is beginning to use a series of plausible futures in its
Climate Change Response Program and has initiated a set of workshops to assist
landscape adaptation efforts and other responses. Under guidance of the Global Business
Network, NPS has focused on educating staff and partners on the utility of climate
change scenario planning. (Weeks et al. 2011; NPS 2013).

Structured scenario planning/ Future Mapping/participatory scenario creation
(visioning, management) (Hornbach, Mason) — This approach seeks to establish event
roadmaps for flexible planning, using highly prepared meetings, with all participants
interviewed in advance, and scenarios divided into end states (outcome at planning
horizon) and events that must occur or not occur to lead to that outcome. (Mason et al.
2012)

Adaptation for Conservation Targets (ACT) (develop actions, break paralysis) — piloted
by the Southwest Climate Change Initiative (SWCCI) at workshops in 4 southwestern
U.S. landscapes. The workshops fostered cross-jurisdictional and multidisciplinary
dialogue on climate change through participation of scientists and managers in assessing
climate change effects, discussing the implications of those effects for determining



management goals and activities, and cultivating opportunities for regional coordination
on adaptation of management plans (Cross et al. 2012).

* Land use and transportation planning (A. Sussman) — Through a pilot project and
partnership with the FHA and US DOT Volpe Center, the New Mexico Mid-Region
Council of Governments incorporated scenario planning and climate change analysis into
its long-range transportation planning process for the Albuquerque area. The resulting
policy document, Futures 2040 Metropolitan Transportation Plan (MTB 2015),
identifies regional challenges ranging from congestion patterns, growth policy, and
natural resource pressures, and analyzes how encouraging development in key centers
and corridors results in a the region that is more resilient to climate change and produces
less GHG emissions.

*  Decision scaling or thresholds approaches (C. Brown) — risk analysis and management
process designed for use in water resources planning and management under climate
change. Brown has used decision scaling to incorporate climate information, in a process
whereby information related to climate projections is tailored for use in a decision-
analytic framework, as in in the International Upper Great Lakes Study (Brown et al
2011b; Moody and Brown 2012).

*  Visualization of qualitative scenarios and visioning processes (S. Shepard) — Shepard has
used a conceptual framework to generate alternative, coherent, holistic climate change
scenarios and visualizations at the local scale, based on quantitative and qualitative
information, in collaboration with local stakeholders and scientists.. It provides a
template for a process to integrate emission scenarios with mitigation and adaptation
strategies, and link local manifestations of impacts and responses with global climate
change scenarios. (Sheppard et al. 2011)

Discussion sessions will address framing the issues, along with inputs and outputs; the planning
process, applications, connecting approaches, and mixing methods; a typology of approaches
(discussion to be initially guided by attached chart); and outputs, including guidance, scholarly
articles, and future workshops. See workshop agenda for motivating questions for each
discussion session.

Attachments: Starting place for discussion of frameworks
Attachment A: Draft Typology framework (developed by planning committee)
Attachment B: “Ways of Characterizing the Future” graphic
Attachment C: Ecology of scenarios (information flows from Hartmann)



References and Recommended Reading
(access to online versions on non-open-source material is dependent on agreements between the
publisher and your home institution)

Barron, S., G. Canete, J. Carmichael, D. Flanders, E. Pond, S Sheppard, and K. Tatebi, 2012. A
climate change adaptation planning process for low-lying communities vulnerable to sea level
rise. Sustainability, 4: 2176-2208. http://www.mdpi.com/2071-1050/4/9/2176

Bishop, P., Hines, A., Collins, T. 2007. The current state of scenario development: an overview of
techniques. Foresight, 9: 5-25.
http://www.emeraldinsight.com/doi/full/10.1108/14636680710727516

Brown, C., n.d. Decision-scaling for robust planning and policy under climate uncertainty, World
Resources Report, Washington DC. Available online at
http://www.wri.org/sites/default/files/uploads/wrr brown uncertainty.pdf

Brown, C., and R.L. Wilby, 2012. An alternate approach to assessing climate risks, Fos 92(41):
401-412. DOI: 10.1029/2012E0410001

Brown, C., Y. Ghile, M. Laverty, and K. Li, 2011a. Decision scaling: Linking bottom-up
vulnerability analysis with climate projections in the water sector. Water Resour Res, 48(9): DOI:
10.1029/2011WRO011212

Brown, C., W. Wrick, W. Leger, D. Fay, 2011b. A decision-analytic approach to managing
climate risks: application to the upper Great Lakes, J Amer Water Resour Assoc, 47(3): 524-534.
DOI: 10.1111/j.1752-1688.2011.00552.x

Bureau of Reclamation, 2012. Colorado River Basin Water Supply and Demand Study. U.S.
Department of Interior. http://www.usbr.gov/Ic/region/programs/crbstudy/finalreport

Carter, T.R. et al. , 2007. New assessment methods and the characterisation of future conditions.
In Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group
11 to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, eds M.L.
Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden, & C.E. Hanson. Cambridge University
Press, Cambridge, UK. 133-171 http://www.ipcc.ch/pdf/assessment-report/ard/wg2/ar4-wg2-

chapter2.pdf

Cohen, S .J., S. Sheppard, A. Shaw, D. Flanders, S. Burch, B. Taylor, D. Hutchinson, A. Cannon,
S. Hamilton, B. Burton, J. Carmichael, 2012. Downscaling and visioning of mountain snow packs
and other climate change implications in North Vancouver, British Columbia, Mitig Adtap
Strate.g Global Change, 17: 25-49. DOI:10.1007/s11027-011-9307-9

Cross, M.S. Zavaleta, E.S., Bachelet, D., Brooks, M.L., Enquist, C.A.F., Fleishman, E.,
Graumlich, L.G., Groves, C.R., Hannah, L., Hansen, L., Hayward, G., Koopman, M., Lawler, J.J.,
Malcolm, J., Nordgren, J., Petersen, B., Rowland, E.L., Scott, D.E., Schaffer, S.L., Shaw, M.R.,
Tabor, G. 2012. The Adaptation for Conservation Targets (ACT) Framework: A Tool for
Incorporating Climate Change into Natural Resource Management. Environmental Management,
50: 341-351. http://www.ncbi.nlm.nih.gov/pubmed/22773068

Cross, M.S., P.D. McCarthy, D. Gori, G. Garffin, C.A.F. Enquist, 2013. Accelerating adaptation
of natural resource management to address climate change. Conserv Biol, 27: 4-13. (ACT



method) doi: 10.1111/j.1523-1739.2012.01954.x
http://www.ncbi.nlm.nih.gov/pubmed/23110636

Desali, S., M. Hulme, R. Lempert, and R. Pielke Jr., 2009. Climate prediction: a limit to
adaptation? In: Adapting to Climate Change: Thresholds, Values, Governance (W.N. Adger, 1.
Lorenzoni and K.L. O’Brien,Eds.), Cambridge University Press.

Federal Highway Administration, 2011. FHWA Scenario planning guidebook. U.S. Dept. of
Transportation. 40 pp.
http://www.thwa.dot.gov/planning/scenario and visualization/scenario planning/index.cf

GBN-Monitor Company Group, LP, 2009. Using scenarios to explore climate change: project
report. (National Park Service Climate Change Scenario Project Summary. Available at:
http://nature.nps.gov/climatechange/adaptationplanning.cfm

Gross, J., L. Welling, and B. Udall, 2012. Integrating climate science into management-oriented
adaptation scenarios: towards a hybrid approach. MtnClim 2012, U.S. Forest Service, pp. 20-21.
www.fs.fed.us/psw/mtnclim

Hallegatte, S., A. Shah, R. Lempert, C. Brown, S. Gill, 2012. Investment decision making under
deep uncertainty: Application to climate change. Policy Research Working Paper 6193, World
Bank.

Hartmann, H., 2013. An ecology of scenarios: integrating scenario studies across applications.
Presentation at the National Adaptation Forum, Denver, CO, April 3, 2013.
http://www.nationaladaptationforum.org/index.php/program/agenda-at-a-glance

Hayhoe, K., C. Wake, B. Anderson, X-Z. Liang, E. Mauer, J. Zhu, J. Bradbury, A. DeGaetano,
A.M. Stoner, D. Wuebbles, 2008. Regional climate change projections for the Northeast USA.
Mitigation and Adaptation Strategies for Global Change, 13: 425-436.
http://climate.engin.umich.edu/downscaling/Hayhoe Downscaling US MitAdaptStratGlobChan

ge 2008.pdf

Holway, J., C.J. Gabe, F. Hebbert, J. Lally R. Matthews and R. Quay, 2012. Opening access to
scenario planning tools. Lincoln Institute of Land Policy, Cambridge MA.

IPCC, 2012: Glossary of terms. In: Managing the Risks of Extreme Events and Disasters to
Advance Climate Change Adaptation [Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken,
K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley
(eds.)]. A Special Report of Working Groups I and II of the Intergovernmental Panel on Climate
Change (IPCC). Cambridge University Press, Cambridge, UK, and New York, NY, USA, pp.
555-564.

Jezierski, C., R. Loehman, and A. Schramm, 2010. Climate change talking points. Alaska Boreal
and Arctic. http://www.nps.gov/subjects/climatechange/upload/BorealarcticTalkingPoints.pdf

Johnson, T.E., and C. P. Weaver, 2009. A framework for assessing climate change impacts on
water and watershed systems, Environ Manage, 43, 118—134. Doi 10.1007/s00267-008-9205-4

Jones, R.N., 2001. An environmental risk assessment/management framework for climate change
impact assessments, Nat. Hazards, 23: 197-230.



http://link.springer.com/article/10.1023%2FA%3A1011148019213#page-1

Lempert, R., D. Groves, S. Popper, and S. Bankes, 2006, A general, analytic method for
generating robust strategies and narrative scenarios, Manage. Sci., 52(4): 514-528.
http://www.jstor.org/stable/20110530

Mahmoud, M., H. Gupta, and S. Rajagopal, 2011. Scenario development for water resource
planning and water management: methodology and semi-arid region case study. Environmental
Modelling & Sofiware, 26: 873-885. doi:10.1016/j.techfore.2012.09.015
http://www.sciencedirect.com/science/article/pi1i/S0040162512002417

Mahmoud, M, , Y. Liu, H. Hartmann, et al., 2009. A formal framework for scenario development
in support of environmental decision-making. Environmental Modelling & Software, 24: 798-
808. doi:10.1016/j.envsoft.2008.11.010

Mason, D., and J. Herman, 2012. Finding Consensus: The Future of the Adirondack Park.
Adirondack J. of Environ. Studies, v. 18 http://www.ajes.org/v18/finding-consensus-the-future-
of-the-adirondack-park.php ]

Means 11, E., M. Laugier, J. Daw, L. Kaatz, and M. Waage, 2010. Decision support planning
methods: incorporating climate change uncertainties in to water planning. Water Utility Climate
Alliance White Paper. 113 pp.

http://www.wucaonline.org/assets/pdf/pubs whitepaper 012110.pdf

Metropolitan Transportation Board, Mid Region Council of Governments, 2015. Futures 2040:
Metropolitan Transportation Plan. Public review draft available at http://www.mrcog-
nm.gov/transportation/metro-planning/long-range-mtp?start=2

Moody, P., and C. Brown, 2012. Modeling stakeholder-defined climate risk on the Upper Great
Lakes, Water Resour. Res., 48, W10524, doi: 10.1029/2012WR012497.

Moss, R.H., N.L. Engle, J. Hall, K. Jacobs, R. Lempert, L.O. Mearns, J. Melillo, P. Mote, P., S.
O’Brien, C. Rozenzweig, A. Ruane, S. Sheppard, R.W. Vallario, A. Wiek, and T. Wilbanks,
2011. US National Climate Assessment (NCA) Scenarios for Assessing our Climate Future:
Issues and Methodological Perspectives Background Whitepaper for Participants. PNLL
SA20040. 39 pp. http://www.pnnl.gov/main/publications/external/technical reports/PNNL-
20040.pdf

Moss, R., JA. Edmonds, K.A. Hibard, M.R. Mannine,, et al., 2010. The next generation of
scenarios for climate change research and assessment . Nature, 463: 747-756.
doi:10.1038/nature08823

Nakicenovic, N., and R. Swart (eds.), 2000. IPCC Special Report on Emission Scenarios.
Cambridge University Press, Cambridge, UK.

National Park Service, 2013. Using Scenarios to Explore Climate Change: A Handbook for
Practitioners. National Park Service, Natural Resource Stewardship & Science, Climate Change
Response Program. Ft. Collins, CO.
http://climate.calcommons.org/sites/default/files/CCScenarios-
Handbook%20FINAL%20080113.pdf




Opdam, P., J.I Nassauer, Z. Wang, C. Albert, G. Bentrup, J.-C. Castella, C. McAlpine, J. Liu, S.
Sheppard, and S. Swaffield, Science for action at the local landscape scale. Landscape Ecol.,28:
1439-1445. DOI 10.1007/s10980-013-9925-6

Pahl, S., S. Sheppard, C. Boomsma, and C. Groves, 2014. Perceptions of time in relation to
climate change. WIREs Clim Change, 5: 375-388. doi: 10.1002/wcc.272

Pielke, R. A. Jr., D. Sarewitz, and R. Byerly Jr., 2000. Decision making and the future of nature:
Understanding and using predictions. In Prediction: Science, Decision Making, and the Future of
Nature, eds. D. Sarewitz, R.A. Pielke Jr., and R. Byerly Jr. Washington, DC: Island Press.

Pond, E., O. Schroth, S.R.J. Sheppard, S. Muir-Owen, 1. Liepa, C. Campbell, D. Flanders, and K.
Tatebe, 2010. Local Climate Change Visioning and Landscape Visualizations: Guidance
Manual. Version 1.0. Prepared for the BC Ministry of Community and Rural Development. 79
pp- CALP, UBC, Vancouver. http://calp.forestry.ubc.ca/viz-guidance-manual/

Price, D.T. and K.J. Isaac, 2012. Adapting sustainable forest management to climate change:
scenarios for vulnerability assessment. Canadian Council of Forest Ministers, Ottawa, ON.
http://www.ccfm.org/pdf/Pricelsaac_Vulnerability En.pdf

Rowland, E.L., M.S. Cross, and H. Hartmann, 2014. Considering multiple futures: Scenario
planning to address uncertainty in natural resource conservation, Washington, DC: US Fish and
Wildlife Service.
http://www.fws.gov/home/feature/2014/pdf/Final%20Scenario%20Planning%20Document.pdf

Scenarios, Services and Society Research Coordination Network (S3RCN) -- a new research
coordination network focused on scenarios, funded by a grant to the Harvard Forest from NSF.
Agenda and presentations from a recent workshop on “Scenarios-to-Simulation” are posted there
and the site includes a listserv signup: http://www.s3rcn.org

Sheppard, S.R.J., 2012. Visualizing Climate Change: A Guide to Visual Communication of
Climate Change and Developing Local Solutions. Abingdon, UK:
Earthscan/Routledge. http://visualizingclimatechange.ca

Sheppard, S.R.J., A. Shaw, S. Burch, D. Flanders, A. Wiek, J. Carmichael, J. Robinson, and S.
Cohen, 2011. Future visioning of local climate change: A framework for community engagement
and planning with scenarios and visualization. Futures, 43(4): 400-412.
doi:10.1016/j.futures.2011.01.009

SNAP. 2012. Methods. http://www.snap.uaf.edu/methods.php (University of Alaska Fairbanks)

Sonoita Valley Planning Partnership and Cienegas Watershed Partnership, 2013. Proceedings, 5"
Annual Science on the Sonoita Plain Meeting, Elgin, AZ.
http://researchranch.audubon.org/PDFs/Science%200n%20the%20Sonoita%20P1ain%202013%2
0Symposium.pdf

Thompson, J.R., A. Wiek, F.J. Swanson, S.R. Carpenter, N. Fresco, T. Hollingsworth, T.A. Spies,
and D.R. Foster, 2012. Scenario studies as a synthetic and integrative research activity for long-
term ecological research. BioScience ,62: 367-376. http://www.treesearch.fs.fed.us/pubs/42621

Weeks, D., P. Malone, and P. Welling, 2011. Climate change scenario planning: a tool for



managing parks into uncertain futures. ParkScience 28(1). (NPS) accessible at
http://faculty.washington.edu/jlutz/Publications/ParkScience28(1)Spring201 1.pdf#fpage=26

Wilby, R. L., and S. Dessai, 2010. Robust adaptation to climate change, Weather, 65(7): 180—
185. DOI: 10.1002/wea.543

Wiseman, J., C. Biggs, L. Rickards, and T. Edwards, 2011. Scenarios for Climate Adaptation
Guidebook for Practitioners. Victoria Centre for Climate Adaptation Research (VICCAR).
University of Melbourne, Carlton, Victoria. 76 pp.
http://www.vcccar.org.au/publication/research-paper/scenarios-for-climate-adaptation

10



