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Executive Summary

Sky Island Alliance convened a climate change adimpt workshop in Tucson, Arizona in
September 2010. The workshop was co-convened witA&apt, the University of Arizona
Institute of the Environment, the University of 2osha School of Natural Resources and the
Environment, Climate Assessment for the Southw@ktNIAS), the Udall Foundation Institute
for Environmental Conflict Resolution, the U.S. Bau of Reclamation (BOR), the U.S. Fish
and Wildlife Service (FWS), and Sonoran Joint VeatuT his workshop was the first in a three-
part series designed to develop on-the-ground ahdydevel adaptation actions to respond to
climate change, and to build a regional networgrofessionals working cooperatively to
improve natural resource management under chargingjtions. The workshop was co-
convened with an outreach meeting for the formatibtine Desert Landscape Conservation
Cooperative, a Department of Interior initiativerizgeled by FWS and BOR.

More than 70 people from 36 different organizatipadicipated in the workshop. Participants
discussed issues related to climate change andaheg¢gource management in the southwest,
with a special focus on the Sky Island region afteeastern Arizona, southwestern New Mexico
and northern Mexico. Participant discussions preducwealth of information about climate
change impacts that natural resource managersdraaelafacing, anticipated future impacts,
information needs, methods for incorporating clienethange considerations into decisions,
strategies for working together in the region, apgortunities to take action. The following
report is a summary of workshop findings, recurtegnments and recommendations of the
participants, pervasive themes, and initial adapiagtrategies.

Key Findings
The following key findings are organized by prommhthemes from participant discussions and
input at the workshop.

Cooperation and Coordination

Participants repeatedly stated that respondingrt@ate change impacts will require
coordination on the management of shared resourmdsding cooperation and information
sharing related to monitoring and data collection.

Non-Stationarity

Management decision structures are based on tleegbaf stable or stationary states to which a
system can be returned when it faces a departareasia period of drought. Finding ways to
incorporate non-stationarity into decision-makimggents a large challenge for planning and
decision making.

Knowledge Gaps and Building Understanding

According to participants, syntheses, science fasing, and trainings that increase their
knowledge of climate dynamics and their understagadif how climate change impacts will
translate into changes in ecosystems and affectpecries will be necessary to make
management responses effective.

Invasive Species
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Participants identified a variety of challengesoassted with managing and controlling invasive
species that they expect will be complicated byate change. Prioritizing the use of limited
resources to remove existing invasive speciesghbairthe lookout for new invasive species, and
potentially redefining what is native as conditi@msnge will make invasive species
management more effective.

Human Dimensions

Participants noted that human demands on natiwgaiirees will likely change as human
communities try to adapt to climate change leattingpmpetition with ecosystems and species
for resources like water.

Research and Monitoring

Participants identified consistent, cooperativenate-sensitive, monitoring as crucial to
understanding climate change impacts as they @sulito building an effective and adaptable
management response.

Water

Water is a very prominent issue in wildlife andowse management in this region and is
complicated by legal and other issues. Accordinggatdicipants, inventorying the location and
state of water resources and identifying restonagictivities to keep water flows in streams will
help managers respond to decreases in availabé imahe region, and to cascading effects on
species and ecosystems.

Species and Habitat Conservation

Participants expect many changes to occur in teagbgical traits of species, the ranges of
species, and the make-up of habitat in the redibrs may be further complicated by loss of
connected habitat, and other non-climate stred8agicipants expect that management targets
may be lost no matter what they do, and that diffiquestions about prioritization will have to
be answered.

Recommendations
Participants recommend enhancing cooperation witteérregion by creating projects and
identifying specific tasks that require collabovatbetween various entities in the region.

Effective exchange of information, coordinationmojects across jurisdictions with shared
resources, and collaboration with traditional and-traditional partners will make climate
change planning and management more effective itnesegion.

Participants recommend bringing organizations, eigshand landowners from the Mexican
portion of the region into the fold through the k&itop series and through expanding the
Arizona Climate Change Network that is being forn®hclude northern Mexico.

Participants are very interested in learning aloage studies that demonstrate planning
processes for climate change adaptation effortdtaatdiemonstrate development of climate-
smart monitoring.
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Participants recommend bringing speakers fromvtloikkshop to agencies, professional
meetings, or other similar forums in order to reawre managers directly with this crucial
information.

Making scientific information and data availableaifiormat that can inform management
decisions will assist managers in incorporatingialie change considerations into their work.

Consistent and climate-sensitive monitoring willjheanagers understand climate change
impacts, develop climate change adaptation actemms assess the efficacy of those actions.
Cooperation and even standardization of monitoidngets and techniques can assist managers
in sharing information across jurisdictions, andi@veloping a better picture of the region as a
whole.

Development of trend information will help managielsntify management intervention points,
and develop “trigger points” for management acbhased on monitoring findings.

In this region monitoring across gradients, suchlagation, and specific monitoring of areas of
transition between habitat types known as ecotomdéisassist managers in identifying changes
as they occur.

Protecting water availability for species and eonmental flows will be essential for effective
management. Collecting spatial information abosbueces such as seeps and springs, and
identifying appropriate restoration activities dadations will aid managers in maintaining
water resources where they currently exist or hisdtly existed. Pursuing strategies to secure
water rights and water use will also assist marsagemaintaining water resources.

Participants recommend engaging in multi-agencyeuaation for water management through
activities like multi-agency drought contingencwphing and pooling resources to share in core
data collection.

Identifying refugia for species and prioritizinggpection of those refugia will assist managers in
maintaining biodiversity in the region.

Participants recommend paying attention to spebegsare succeeding in order to better
understand the resilience in ecosystems and mamagin assemblages for change and
resilience as they become established.

Managing human uses of the land to prevent harnt@akdep them within the carrying capacity
of the resource and staff capacity will assist ngansin maintaining resilient ecosystems.

Participants recommend “thinking outside your owancel of land” through activities such as
securing strategic conservation easements arowegped areas, and maintaining connectivity
both between protected areas and within protectska

Adequately allocating resources toward increasspamsibilities and activities will assist
managers in implementing climate change adaptaitinities.
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Introduction

Climate change is affecting all ecosystems andaaifitinue to do so for centuries. Research in the
southwest United States has documented climategehahated impacts to wildlife and landscapes.
Temperatures in Arizona and New Mexico have besngj particularly since the mid-1970s. Since
1976, the average annual temperature increasedlmelrees F in Arizona and 1.8 degrees F in
New Mexico. From 1950 to 2003, winter temperatumethe southwest have warmed even more
than summer temperatures. Projections for the s@ghshow greater temperature increases than
the global average, and summer temperatures isieg higher than winter ones. Measurements
since 1958 indicate that annual average precipitdias decreased in most of Arizona and has
increased in New Mexico. In comparison to time qasibefore 1950, winter snowpack is melting
earlier in the year, rain is replacing some snomss$p and the April snowpack contains less water.
Higher projected future temperatures will likelyntioue these trends. The number of acres burned
and the frequency of fires have increased in th&teve US. The trends indicate that the number of
acres burned in fire events is likely to continoéncrease. Annual streamflows in the Colorado
River basin have decreased slightly since 1950.é¥sogenerally project substantial declines in the
average annual runoff in the southwest.

Climate change and its cascading effects on ecasgsand species will challenge the work of
natural resource managers in the regidre conservation, scientific, and resource manageme
communities recognize that protecting ecosysterdsspacies will require new ways of thinking about
land management and natural systems. It will reguicorporating strategies that address futureatbm
change and resultant impacts into management plahactions.

In September of 2010, Sky Island Alliance convetiedtwo-day workshog;limate Change
Adaptation in the Arid Southwest: A Workshop fondland Resource ManagemgntTucson,
Arizona. Sky Island Alliance partnered with Ecofitlghe University of Arizona Institute of the
Environment, the University of Arizona School oftNiel Resources and the Environment, Climate
Assessment for the Southwest (CLIMAS), the Udallration Institute for Environmental

Conflict Resolution, the U.S. Bureau of Reclama{iBOR), the U.S. Fish and Wildlife Service
(FWS), and Sonoran Joint Venture. In an effort twkacooperatively with similar initiatives in the
region and to effectively reach our target audietioe workshop was convened in conjunction with
a Desert Landscape Conservation Cooperative olitreaeting led by FWS and BOR.

This workshop was the first in a three-part sediesigned to develop on-the-ground and policy-
level adaptation actions to respond to climate gekampacts, and to build a regional network of
professionals working cooperatively to improve matwesource management under changing
conditions. This first workshop focused on deveahgpa shared understanding of key vulnerabilities
to climate change in the arid southwest, with aplesis on the Sky Island region of southeastern
Arizona, southwestern New Mexico, and neighboriaghrern Mexico.

Climate change adaptation for natural systems eagtefined as a dynamic management strategy
that involves identifying, preparing for, and resgdimg to expected climate change in order to
promote ecological resilience, maintain ecologfoakttion, and provide the necessary elements to
support biodiversity and sustainable ecosystem@svFor the purposes of this workshop, when

! Climate Assessment for the Southwest (CLIMAS). 2(8dxessed February 20, 2011.
http://www.climas.arizona.edu/sw-climate/climateange
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talking about species adaptation to climate chawganean active efforts that will be implemented
by humans.

The workshop made significant progress toward mgets objectives:

= Review and share knowledge about climate chang&sagplications to land and resource
management decision making

s Identify vulnerabilities, initial adaptation strgtes, and potential opportunities to work
together across the region and the state

s Develop and engage participants in mechanismsnigoiog sharing, communication, and
access to information related to climate change

s Provide a foundation for subsequent meetings théurdevelop adaptation strategies to
address the implications of climate change for land resource management

o Explore and articulate the Desert Landscape CoaservCooperative priorities, structure,
steering committee development, and science aeanmes needs

The workshop drew 71 participants from 36 differerganizations, including state and federal
agencies, local governments, conservation orgaairgtresearch institutions, and private
landowners. There were staff and planners presemt ten different public land management units.
Workshop participants represented a wide of rarigeispectives and expertise, including water
management, endangered species management, walddfgame species management, invasive
species management, regional land-use planningecaation ranching, conservation planning and
advocacy, land management, research and more.

Reports, power point presentations, and other mmébion regardinglimate Change Adaptation in
the Arid Southwestre available avww.skyislandalliance.org/adaptationworkshop201@.ht

The Desert Landscape Conservation Cooperative

In 2010 the Department of Interior developed a ftara coordinated, science-based response to
climate change impacts on our land, water and ifeldésources. Landscape Conservation
Cooperatives (LCCs) are being created in specdaggaphic areas to facilitate the delivery of
applied science to inform resource managementidasishat address climate change and other
regional scale stressors. LCCs will help infornrotese managers as the partners develop
adaptation strategies for natural resources. TlseD&CC encompasses portions of five states in
the US, three different deserts (Mojave, Sonorah@mhuahuan), grasslands and valley bottoms,
isolated mountain ranges known as the “Sky Isldradg] several large river systems, including the
Colorado River Basin, one of the most critical ®asrof water in the west. The LCC outreach
meeting that was co-convened witimate Change Adaptation in the Arid Southweatle
significant progress toward the goals of:

» Developing a shared conservation vision for theditdsCC
» Determining threats to priority resources, habjtspecies and science needs
» ldentifying existing resource and science partripsstelevant to the LCC
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Overview of Climate Change: Present and Projected fiects in the
Region, Resources, and Research

As a launching point for conversation, attendeesewweovided background information on the
goals of convening this workshop and how this projetegrates with formation of the Desert
Landscape Conservation Cooperative, were presarftadhation about climate change
dynamics and impacts in the southwest, and thesnaed knowledge gaps of natural resource
managers. The panel presentations provided anieweof what is already known about climate
change and impacts, what can already be seen hagm@ound the region, and climate change
projections and potential impacts.

Summaries of the major points of each presentatierprovided below. The related power point
presentations for these talks are available at:
http://www.skyislandalliance.org/adaptationworksk0p0.htm

Welcoming Remarks
Melanie Emerson, Executive Director, Sky IslandaAtie

Sky Island Alliance (SIA) heard a strong messagmfland managers grappling with climate
change about the urgent need to address gapsimcecicommunicate more effectively, and
collaborate cross jurisdictionally in order to aglb the impacts of climate change. This
workshop is one of the organization’s initiativhattaims to help land managers respond to a
changing climate.

It is necessary to look at the region as a hollatidscape, and to look beyond administrative and
political boundaries. This will require sharingeasces and the workload. The goal of this
workshop is to identify shared goals, vulneral@ton the ground, and strategies to address
them. SIA has worked to structure the workshomlémiify actions for both the short and long
term, and to foster dialogue.

This is the first in a three-part series of workshiowith the next workshop designed to build on
what is learned here and to focus specifically amsgstems of the Sky Island region. Today’s
workshop will be aimed at capturing science needksidentifying actions that can be taken
immediately.

Overview of the Desert Landscape Conservation Coofsive
Leslie Myers, Bureau of Reclamation

Leslie Myers began her presentation with an intotida to Landscape Conservation
Cooperatives (LCCs), which are part of a Departroéihtiterior (DOI) initiative led by the U.S.
Bureau of Reclamation and the U.S. Fish and Wedlérvice. The initiative also includes
Climate Change Centers (CSCs), led by US Geolo&ualtey. There are eight regional CSCs,
and their focus is fundamental science. The LC&spntrast, are focused on applied science,
and are in place to access and share applied sciblost LCCs are led by the Fish and Wildlife
Service, but those located in river basins areedobly the Bureau of Reclamation.
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The Desert LCC has numerous potential partnerstrendoal for the LCC portion of this
workshop is to learn more about the existing s@eatd research needs, existing partnerships
and projects in the region, and suggestions omitst effective way to structure the Desert
LCC. At the CAMNet Rendezvous, a climate changet$ed conference earlier this year,
Jonathan Overpeck outlined the degree to whiclsdighwest is threatened by climate change.
Addressing this threat will require new ways ohtting and planning at a much larger scale.
Individual reserves, parks, and parcels are nthteascale necessary to address the changing
climate, leaving many managers grappling with howaddress these concerns on the ground.
The Desert LCC hopes to assist in addressing tw@seerns in the southwest region.

Climate Change Adaptation Survey Findings
Louise Misztal, Conservation Policy Program Coostor, Sky Island Alliance

In April 2010, a survey was sent to professionatsking on land and resource management
issues in the southwest. Survey respondents weoeiated with federal, state, and local
agencies, non-governmental organizations, acadestitutions, and private landowners. The
goals of the survey were to identify key knowledg@s and other resource needs related to
planning for and implementing climate change adaptatrategies and to identify some of the
most pressing threats to land management relateldrate change. The survey received 180
responses with 43 percent of responses coming grarnment agencies, the largest response

group.

Below are some of the highlights from survey result
» According to respondents, the most pressing thteatsldlife and natural systems are:
o Water scarcity and drought, which had the highesponse
Human pressures, such as land development
Invasive or non-native species
More severe and frequent fires
Changes in weather patterns including timing, isignand temperature
o0 Habitat changes or loss
» 75 percent of respondents indicated they get intion about climate change from journal
articles; in person meetings and conferences emagéhe second highest percentage
response rate
» The greatest challenge facing land managers watsified as a lack of resources, which
received the highest response rate. Uncertaintytakloat will happen and what to do was
the second highest response, and the most commponge among all groups of
respondents.
* Inidentifying the greatest current needs for lamahagers, the three most common responses
were stable funding, a framework for dealing wititertainty, and “translation” of science.
» Potential activities identified by respondents uldd monitoring of native and non-native
vegetation and wildlife species.

O O oo

The survey yielded a wealth of information thaedtty informed the content and structure of
this workshop. The responses to the survey wifuibiher analyzed, and Sky Island Alliance will
translate the information into action. Once conglatsurvey summary report will be available
on the workshop website.
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Projected Southwest Climate Changes: An Overview
Gregg Garfin, Director for Science Translation a@dtreach, Institute of the Environment, and
Assistant Professor, School of Natural Resourcestb@ Environment, University of Arizona

The southwest receives moisture through two meshanithe winter-frontal system and the
summer-monsoonal system. Gregg Garfin providedvarvew of projected changes to the
climate in the southwest region, stating that gshat of trends since 1985 shows increased
aridity and increased temperature, with a rapid ohtemperature increase in past few decades.

Greg acknowledged the uncertainties related togusiodels, including future GHG emissions,
related laws, policies, and institutions, and eooigs. Although there are many uncertainties to
consider, models can provide some insights. Fomele, Models predict it to be 2 to 4 degrees
F warmer in the future, with drier winters and sgs. For the central Arizona rivers, the cool
season will bring a decrease in stream flow andadvéecrease in runoff; a decrease in
baseflow; an overall decrease in precipitation; amdéhcrease in evapotranspiration. The warm
season will bring an increase in streamflow rureoidl precipitation.

Climate, Fires and Forest Changes in Southern Arizza and the Southwest
Tom Swetnam, Director & Professor of Dendrochrogglolree-Ring Lab, University of
Arizona

Tree ring information shows that high severity cndives are not unnatural in some southwest
ecosystems, however, as Tom Swetnam explained ipresentation, the patch size of modern
events is extraordinary. In ponderosa pine and dncamifer forests, this is associated with loss
of surface fires, change in forest structure, dhdugnd consequent change in fire behaviors.
Trends show increased areas burned, particulatwar elevations. This trend is projected to
continue over the next 30 years. While there isigant uncertainty, including factors such as
invasive species and population increases, thedrare clear.

Tom noted that there are several options for laadagers in response to these trends, including
adaptation, triage, and adaptive management. Atilaptieesponses can include creating
resistance to change, promoting resilience to ahasagd enabling forests to respond to change.
A triage response would include prioritizing ecdeyss and landscapes where treatments to
increase resistance and resilience are likely teither 1) most effective; 2) unnecessary, or
lower priority and therefore deferrable; or 3) tate or impractical. Finally, the adaptive
management response should include learning frgpareence and iteratively incorporating
lessons into future plans. Treatments and manageaw#gans should be carried out in a

scientific and experimental framework.

Examples of these types of approaches includeiteedape group, a collaboration of scientists,
managers, and citizen community groups workingdidress urgent problems in the Huachuca,
Santa Catalina, and Rincon Mountains, and in tresdm Basin, related to drought and climate
change, catastrophic fires, insect outbreaks, ingagpecies, and changing patterns of land use.
Similarly, the Collaborative Forest Landscape Radton Program aims to encourage the
collaborative, science-based ecosystem restorafipriority forest landscapes.
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People, Place and History
Julia Fonseca, Environmental Planning Manager, Pi@aunty Office of Conservation Science
and Environmental Policy

In her presentation, Julia Fonseca explained hevpérticularities of place, time and people can
magnify or reduce the predicted effects of clin@dtange. She suggested that this region can
consider these factors in a more nuanced way ierdaodend greater understanding to
predictions, and to bring more focus to the posmésponses.

History matters:

In Julia’s words, “There will be hell to pay forgiagroundwater pumping,” a point brought

home by describing potential impacts of the prodd@esemont mine, where there may not

seem to be an immediately high impact, but ovee titnwill have enormous impact. It may
possibly take hundreds of years for the effectsettransmitted, and the effects of climate

change will be added on top. Delayed effects & tyjpe are seldom studied and need to be taken
into account when attempting to address climataghampacts.

People matter:

How people react is one of the most important f&cto consider. In this region, there is a very
poor inventory of surface water resources, and legepd toward the most seemingly reliable
source. In contrast, in the Colorado Plateau dreyahave inventoried resources and how people
affect it. We need that kind of study here.

Place matters:

For example, topographic diversity is an importactor, and there is a great amount of
variation in this region. Soils and substrates &halso be considered, as they provide important
persistence of biota. Diversity of rock types skicalso be considered, including how soil types,
vegetation and climate interact and affect watppsu

Forecasting Climate Impacts on Wildlife of the Arid Southwest
Christina Vojta, Deputy Director, USGS Southwesti@®jical Science Center, and Assistant
National Wildlife Ecologist, US Forest Service

A project by the U.S. Geological Survey, Southwigistogical Science Center and Northern
Arizona University, this project consists of foundules:
* Module 1: Use down-scaled global climate changeetsotb predict changes in plant
species distribution
* Module 2: Formulate an Advisory Team to select s cefine methods, and determine
means of information transfer;
* Module 3: Forecast the effect of climate changelistributions of selected species
* Module 4: Provide web-based dissemination of infation

Christina Vojta explained that the scope of thgemtoincludes forecasting changes in ranges of
species at a course scale and over broad regiaeisas the western and southwestern U.S.
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Available climate data sets being used in the ptafelude climate grids from PRISM Climate
Group and the Intergovernmental Panel on Climat@ngé’'s General Circulation Models.

The project has been underway for nine monthsirRrery results are showing that for the
Joshua tree there are areas of current distributfare the population is not likely to be
sustainable in the future. For the pinyon pineliprinary results indicate changes in spatial
distribution over time. Focal species in the prbjaclude birds, reptiles and amphibians, with
assessments of presence/absence models and phedttidte in suitable climate.

As the project progresses, it will link vegetatimndels to wildlife models, and will consider
modeling specific mammals. When complete, modelltesvill be shared on the project web
site.

Science Topics and Needs For the Desert LandscaperServation Cooperative
Christina Vojta, Desert LCC Science Coordinator VS

For the Desert Landscape Conservation Cooperdtl®@€), Christina Vojta outlined the reasons

to identify science needs, including ensuring rafey to management in support of landscape
conservation goals, developing a common understgrafishared science needs, and finding
opportunities to leverage funding. The scope sfiance needs assessment includes impacts and
interactions of climate change, processes and ita@&coss large landscapes and ecosystems,
and human environment threats and interaction® process will involve collating science

needs identified in stakeholder documents, obtgianfditional science needs from outreach
meeting participants, prioritizing science needs| addressing those needs through research.

Southwest Climate Change Initiative: Information far Managing Natural Resources in a
Changing Environment
Marcos Robles, Conservation Science SpecialistNEtare Conservancy

The Nature Conservancy initiated the Southwest &knChange Initiative (SWCCI) in 2008 to
provide guidance to conservation practitionersland managers in climate change adaptation
planning and implementation on more local scalddtah, Colorado, New Mexico and Arizona.
This project specifically includes a combinatiorregional assessments and site-specific
adaptation planning.

As Marcos Robles explained, habitats, watershedsspecies in the southwest are already
experiencing temperature change. Between 1951 @08l 80 percent of habitats warmed and
40 percent of habitats had observed species anogical effects. Watersheds in the southwest
are also already experiencing temperature chang@spercent have warmed and 50 percent
have recorded changes in their hydrology. The UQméorado River Watershed has
experienced a 1.6 degree F warming from 1951 t® 283d the Lower Colorado River has
experienced a 1.9 degree F warming over that samedd

Some observed direct effects from warming in tlggore include yellow-bellied marmots

emerging earlier from hibernation, robins migratsagpner, and Mexican jays breeding earlier.
Warming in the region is driving ecological changesl contributes to changes in hydrology,

10
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including a 15 to 30 percent decline in snowpaeakpstream flows occurring one to four weeks
earlier, and a higher incidence of rain compareshtmv. Warming has been shown to amplify
drought. A high mortality of pinyon pine in the reg is attributed to drought combined with
increased temperatures.

The SWCClI is assisting land managers through atlaptarocesses across four case study sites.

Through two-day workshops with resource manageussaientists, practical adaptation actions
are being identified.

11
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Case Studies: Adaptive Natural Resource Managemeint Response
to Climate Change

Firescape: Landscape Ecosystem Management is a Segy for Climate Change

Adaptation in the Sky Islands

Don Falk, Associate Professor, School of NaturadReces and the Environment, University of
Arizona

Don Falk began his presentation by explaining thatprimary assumption of the FireScape
project is that landscape-scale management isasteway to manage fire regimes in this region.
The need for landscape-scale approaches to firageament is driven by several factors,
including fuel conditions from a history of fire @xsion that creates the potential for extreme
events; the interactions of fires, insects and alewariations; the expanding wildland-urban
interface in fire-prone settings; and invasive gggovhich create new pathways of fire spread.

Don identified the drivers of change in the Skwigl bioregion, which include steep ecological
gradients; naturally fragmented landscapes thatc@in species movements; proximity to major
metropolitan areas; ecological communities “ondtige,” and sensitive to climatic variation;
and critical disturbance processes, like fire arsects.

Currently we have a good understanding of histiilmécchronology. The challenge is to sort out
historic variability to see what’s “normal.” Historlow severity fires often covered large areas —
a category of fire rarely seen today — and so tiadlenge is in restoring the natural fire regime.

The principles of the FireScape project includeplag and implementing at large scale;
working across jurisdictional boundaries; applystgence throughout the process; adjusting the
model for each landscape; and achieving more effi@and effective implementation through
large-scale, multi-year approvals, including NERANpliance strategies and multi-year permits,
among other things.

The focus of FireScape science includes lookifgeabehavior modeling, fuels and vegetation,
carbon pools and flux, fuel moisture stress, treatnoptimizing, and fire return interval
departure, with the goal of developing and testiegtment alternatives. This will lead to
tangible on-the-ground actions. Partnerships asady in place for sharing models and data.
FireScape has a large working group with many pastrand is a good example of a science-
based collaborative project.

Sonoran Desert Conservation Plan
Brian Powell, Program Manager, Pima County OffideCmnservation Science and
Environmental Policy

Brian Powell provided an overview of the Sonorars&e€Conservation Plan (SDCP), which is a
long-term vision for protecting the heritage antuna resources of Pima County. It incorporates
key conservation biology concepts, such as idantifkey corridors and following watershed
level conservation principles, among others. Ib &€ludes an active citizens’ process.
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The SDCP came out of the idea that Tucson is aivekg&xpanding “blob” of development,
and there is a growing need for conservation ptemm the region. The County has sought to
address this need in a number of different wayduding through acquisitions of land for
conservation, focusing on those lands close tdiagiseserve systems and including low
elevation grasslands, wetlands, and other key &igbithe county has also applied principles of
conservation planning through its rezoning procest$, required open space set-asides, and
protection of species corridors, among other things

A big goal of the SDCP is the preservation of aatuesources, including preserving the
ranching way of life, and taking advantage of tigdmic continuity of ranchers through
acquisition of ranches and keeping those ranclagiching. At the same time, the county can
plan for critical landscape connections througlséhacquisitions, as well as change current
cattle ranching for greater sustainability, andreuelly implement a long-term monitoring
program. Overall, the SDCP has incorporated coasiervinto the way the county does
business.

While the SDCP has been a great success so fdlerayes remain. These include incorporating
climate change into planning, and focusing on ingaad actions that will still be around in 50
years, as well as planning for resilience and ipemting climate change into an adaptive
management framework. The county needs to develdi@nal partnerships with other entities
to help in planning and addressing these challenges

Las Cienegas National Conservation Area
Karen Simms, Ecosystem Planner, Bureau of Land Femant

The resources found at Las Cienegas National Ceaisen Area (NCA) are incredibly

important for the region. Cienega creek is a sstaflam, but it supports the entire resource. For
example, the area provides 20 percent of the watdrarge for Tucson, and it is one of the most
intact wetland and aquatic systems near Tucsonifigignt quality resources are found here,
including five of the rarest plant communities e tsouthwest, such as sacaton grasslands,
cienega wetlands, and mesquite bosque, among othisriome to 26 special species, and is
managed with a multi-species emphasis. One offib#enges here is that legislation directs
protection of often conflicting resources withiretbas Cienegas NCA. There is a multiple-use
mandate, and climate change is worsening the stfessltiple uses.

The current resource management plan emphasizps\wdstrategies and adaptive
management, and includes resource objectives @énadlso be adaptive. Restoration objectives
include grassland restoration, and aquatic andiaipaestoration. There is a foundation of
baseline inventories, which provides an opportutatgnine historic data for future monitoring
efforts. The monitoring program is targeted to tese objectives. There is a long-term
foundation of stakeholder involvement that includedtiple stakeholders with diverse interests.

The adaptive management strategy incorporates teiofenge issues mainly by improving
resource conditions and building resilience, swtheough floodplain protection; adaptation
planning with water as a focus; and ongoing ingasgibn and understanding through
experiments and testing, for example in grasslastbration efforts, where experiments are
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proposed to restore the grassland areas and dbstidata. Addressing climate change presents
other challenges, including those related to urtdedsng the mechanics of climate change,
public attitudes towards the science, uncertaimtyglerstanding the filters for understanding, and
ultimately taking responsibility for solving thegisiem.

Panel Discussion

How much should we embrace change, and how mucldstve try to hold back?

Answer (Brian Powell)We need to get data and an assessment to helpdealsions on where
to focus efforts. Once the data is in, managensheibble to make better decisions. We need to

make the distinction between giving up and letgioghow much change can we tolerate? How
much is adaptive and how much is a sign that sanggghwrong?

Answer (Karen Simms)Nith Las Cienegas, we conduct experiments withdnd mesquite
eradication — conversions, and attempt to determvimeg trade-off's are necessary and whether
we can embrace change or not.

Pima County used indicators to decide what landsls®rild be acquired — is this a good
process?

Answer (Brian Powell)This process informed their decision making; dsitg informed their
regulatory side.

Have past studies been done to get a better uradwdisty of exotic species, and different ways of
managing exotic species on public lands?

Answer (Don Falk)Data suggests high fire frequency where it waglm® native ecosystem —
with a novel presence of a pyrophilic species, rgaracan take a prescribed approach.

Answer (Karen Simms)NVe have exotic grass even within Las Cienegasnééel better
strategies to deal with such competitive speciédd & trying to protect non-fire-adapted
species. Fire is a preserver and also destroyiee ddstroys in areas not natively adapted to it —
and certainly invasive species change the equétiaine Sonoran desert.
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Desert Landscape Conservation Cooperative: Overvieand
Organization

The Bureau of Reclamation (BOR) and the U.S. FieshWildlife Service (FWS) are working to
formulate the Desert Landscape Conservation CotpesaLCCs). LCCs are a Department of
Interior effort to address landscape scale chasgels as habitat loss, climate change, invasive
species, and wildlife disease through linking sceewith land and resource management. Through
Secretarial Order 3289 the DOI established Clingaience Centers (CSCs) and LCCs. CSCs are
designed to be science partnerships. There wll §gence centers based out of Universities
established across the country. LCCs are designkd imanagement science partnerships created to
address climate change that will include both gexand public stakeholders. 15 LCCs are being
established nationwide to provide a seamless nktexdending from Canada to Mexico

Expected benefits of the Desert LCC include devalemt and access to applied science, leveraging
of funding, development of information and techhegpertise for applied science projects,
collaboration and communicating on matters of cominterest. Applied science will be developed
through an RFP funding process. Example productade science-based decision support tools,
and species and habitat assessments. The DesemviliG®Ot be a conservation funding agency,

will not replace existing organizations or partmgps, and will not be regulatory in nature

The Desert LCC will be implemented through a stepdommittee of partners, an LCC coordinator
through BOR, a Science Coordinator through FWSaarpng and technical staff, GIS capability,
and communications. The outreach meeting that oedwat this workshop was designed to explore
the structure and function of the Desert LCC stgpcommittee. The steering committee is
expected to include senior leaders from partnenggavho can commit organization resources. The
committee will provide leadership and guidance estdblish LCC work priorities.

Through outreach meetings the Desert LCC seeldetdify science needs and resource priorities,
identify existing organizations and cooperativeugr®to engage in the LCC, define the
organizational structure of the LCC, and identisesing committee participants and describe roles
and responsibilities.

The first Steering Committee meeting for the DeE&C is expected to occur in April of 2011.
A summary report of the findings from the LCC breakgroup discussions will be available at
http://www.usbr.gov/WaterSMART/lcc.html
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Developing a Response to Climate Change: Workshopriglings

The breakout group sessions generated a wealttiasfiation. Participants’ discussions document
a diversity of perspectives on what climate changée southwest may mean for the resources
they are managing. Their responses offer a sokaview of shared management and conservation
goals, overlapping work, vulnerabilities, and actigdhat may be undertaken in the region.

Methodology
Participants were split into pre-assigned breagootips with 20 to 25 people per group in order to
create a mix of expertise and organizational reprgion in each room. All three groups had the
same objectives and discussed the same seriegstians. The discussion was structured to
determine shared management and conservation gudisulnerabilities of those goals due to
climate change, and to identify actions that cdaddindertaken to ameliorate the vulnerabilities.
Participants were asked to:
» Explain their programmatic and organizational goals
* |dentify shared goals as a group
» Develop a list of how these shared goals are vabierto climate change
» Choose two priority common goals and identify atsito ameliorate vulnerabilities by
answering the following questions: What could welbang right now? What should we be
doing right now?

Because of the diversity of participants and lasige of breakout groups, each of the three groups
was asked to prioritize two areas of overlappinglgto discuss more in-depth. Prioritized goals
and their vulnerabilities to climate change werelbhsis for a focused brainstorming session to
identify initial adaptation strategies.

Identifying Vulnerabilities to Climate Change

Participants' current work and organizational gsgisnned a range of themes, including applied
management goals such as protecting habitat fargeted species, research goals such as using
remote sensing to observe changes in ecosystenwaddcting species vulnerability assessments,
and educational or advocacy goals such as tramglelimate change science into conservation
policies and youth education.

According to participants, climate change will posany, often complex challenges in addition to
the myriad non-climatic stressors already affectiver work. Vulnerabilities identified by
participants were due both to climate change effant non-climatic stressors. Changing
conditions on the ground is an ongoing challengmbse of existing workloads, lack of capacity,
conflicting management goals, cumbersome poliacal regulatory limitations, and lack of
funding.

Participants repeatedly noted that they face problef scale, because spatial scales normally used
for planning purposes in parks and other manageométst do not sufficiently matching the scale of
the problem created by climate change. Additionalg temporal scale of funding does not match
the temporal scale of the problem.

Non-stationarity was an important recurring theMany management decisions are currently
based on the premise of stability or stationantgystems. When faced with a departure from
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stationarity such as time periods of drought, maratpok to manage for the interim until things
return to their previous stable state. As one gigdint pointed out, there are no longer any
assurances that things are going to stabilize.

Vulnerabilities identified by participants that haiffect all management and conservation goals
include:

» Lack of effective exchange of information and dogtion of efforts

* Multiple-use mandates and competing interests

» Staffing and workload limitations

* Increasing human demand for resources such asnimbeer, and grass for grazing

» Lack of coordination on research and monitoring

» Lack of consistency in data collection

* Uncertainty about what to monitor, and the necegssaquency and timing of
monitoring
The potential for climate change to lead to irreude damage to habitats and
ecosystems

Through participant discussions, specific themarteas of vulnerability emerged, including
knowledge gaps and science translation, manageshentasive species, and human dimensions.
The following sections take a more in depth lookaticipant discussions related to these themes
of vulnerability.

Knowledge Gaps and Science Translation: Developirignderstanding

According to participants, there is a strong neebldtter understand climate change impacts.
Although there may be information available abawfgrted changes in temperature or
precipitation, resource managers and other decrsekers need to understand what those changes
mean for the ecosystems and species they are mandgiis theme was reflected in goal
statements such as building readiness to use eimitrmation, making conservation science
available to groups working on the ground, makicigrsce more applicable to those who are using
the tools, and building decision support toolsif@nagers. One participant asked, "Are species
going to be affected by direct or indirect effettsn climate change, and which species?" Based on
participants’ discussions, developing a better tgtdeding of climate change implications may be a
need that must be addressed before other artidutaieds, such as developing better science and
monitoring. Echoing this idea, one participant akttee question,Wheredoes it matter if your
science is better?" - a question that can be aesitbrough a better understanding of climate
change impacts.

Developing a better understanding of which spetiabitats or other management targets can
actually be protected or helped through manageaivities versus which have no hope of being
protected will help managers prioritize the usérnofted resources. Participants posed questions
that will be key to developing responses to clin@tange that are based on understanding.
Example questions are: "What difference does managemake in what dies, what survives, and
what is resilient to change?" and "What can we @b existing and/or new information to help
manage these systems better?"

Discussions about monitoring were consistentlydohko discussions about research and data, and
how all of these components interact with managemecisions. Participants repeatedly
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commented on the need for science translationiriiefeto making scientific information and data
available in a format that can inform managementsitens. According to participants, many
people do not know what information is availablewtor where to find it, and how to determine if
it is the right information to meet their needsttiégants indicated that limited time and limited
capacity to find and apply scientific informaticglated to climate change are barriers to utilizing
climate-related scientific information in decisiameking. This was also reflected in repeated
requests for decision support tools.

Management of Invasive Species

The management of invasive species was a recuopig of discussion. Participants believe that
some invasive species in the region such as budfedgred brome, and bullfrogs will increasingly
build a competitive advantage over native spe@dbh@ climate changes. Habitat changes, changes
in disturbance regimes, and even assisted migraienfacilitate the spread of invasive species.
Participants suggested that new species may beicmagve as the climate and habitats change,
and methods used to eradicate invasive speciesatee harm to habitat and other species.
Invasive species management is always limited laylaility of money and other resources, but
prioritization of locations to eradicate invasiyeesies can assist managers in addressing this issue

Human Dimensions

Participants repeatedly noted that human behavuibaffect the impacts of climate change. Some
of the noted effects include: human adaptationaeses to climate change that put pressure on
public lands resources; shifts in land use; hunwdiniies exacerbating climate change impacts
such as increased groundwater withdrawal duringgirg lack of appropriate policies to deal with
vulnerabilities; and an inability to respond quicllith policy changes.

Participants expressed concern that public pe@eptbout climate change, including whether or
not it is happening, to what extent it is happenamgl to what extent it is due to human causes, are
affecting their ability to manage resources effadii in the face of climate change. Some
participants indicated that a lack of cultural gteace of the perils of climate change may create
public resistance to potential adaptation strategie

Developing Adaptation Actions

Each of the three breakout groups chose two vubiléias to focus on for an in-depth discussion to
develop adaptation actions. Although breakout gsduad the potential to choose a total of six
different vulnerability themes, there was an oyeitatopic choice and the three chosen themes
were, research and monitoring, water, and speai@$abitat conservation. Based on participant
discussions throughout the two days, addressirggttigee themes of vulnerability is high priority
for the participants of this workshop.

Developing Adaptation Actions: Research and Monitang

Monitoring emerged as one of the most promineninrgrg themes in participant discussions. Two
of three breakout groups choose to focus on relsesrd monitoring for development of initial
adaptation actions. Responses in all three breakoups highlighted the importance of monitoring
for informing management decisions. Although mamitg has always been an important part of
resource management, participants indicated thattorong is now even more crucial because of
climate change and projected impacts. Monitoring wiantified as a tool for developing a better
understanding of how species and ecosystems ihtévacnderstanding how climate change is
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affecting species and ecosystems, for developisglivee information, and for assessing the
effectiveness of climate change questions. Climassge and resultant impacts may affect the
utility of information gathered through monitorif@r purposes of decision making. For example,
markers chosen for monitoring may not be climatesize or may be too climate sensitive, or the
location of monitoring sites, the selection of wtatnonitor, and the scale of monitoring may need
to be changed. According to participants, theenged for the use of common methodologies and
for coordination among agencies and organizationgbnitoring to be effective.

Participants repeatedly expressed a need for ¢ens&nd long-term monitoring. Not only is
monitoring into the future important, but so idimihg past monitoring information. Revisiting
existing data resources through the perspectiatirnate change may offer new insights.
Participants repeatedly suggested that what igbonitored, and how it is being monitored could
and should be standardized across jurisdictions.

Participants indicated that monitoring will be me#fective if it is structured to test a hypothesis
related to climate change. This can also guideareseand monitoring site selection. For example,
if species A responds to climate the way we exjieot then it will disappear from location B first
Thus, monitoring should be directed to locatiorRiglated to this idea was the suggestion that
predictive models could be used to help managers/kahat to look for as climate change impacts
manifest. According to participants, it will be ionant to be aware of potential incoming change.
One identified research need was modeling what leagntering the region from Mexico in order
to see what kinds of flora and fauna may be reptathe flora and fauna that can no longer persist
here.

One participant noted that we may have to redefimat “native” is, relative to the ecosystems in
which the species are found, and that “biodivetsgyikely going to have a different composition
in the future. A key management consideration aliwhether we try to keep the vegetation
communities intact and in place where they areylwther we try to adapt to the movement of
vegetation communities.

Research and Monitoring Adaptation Actions

» Develop additional trend information to help idénthanagement intervention points

» Develop trigger points for action based on monitgrindings

* Incorporate climate-sensitive metrics into monitgrisuch as tree rings, pack rat middens, and
other metrics that provide historical information

» Identify indicator species to monitor, rather thigying to monitor everything

» Identify sensitive places such as water resourcesaones for indicator site monitoring

* Monitor the ecotones between biomes with presebserfae counts to get a quick view of
plants and animals

* Include confounding and interactive factors suchwsan behavior in research design

» Ensure that monitoring addresses gradients suspaml and altitudinal, for example,
monitoring species distribution across elevations

* Identify where common data sets are appropriaterdrede different data sets can be combined

» Develop agreements across agencies and partnedetimeate the primary attributes to
measure
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In addition to these actions, participants ideetifopportunities related to a lack of coordination
around monitoring and data. The National PhenoNegtwork and workshops such as this one that
bring together scientists and managers, are bafttes for improved coordination. The current lack
of coordination on monitoring and data collectioagents opportunities for policy level
coordination through standardizing baseline daliec@on methodologies on public lands across
agencies, building agreement between organizategerding what they are going to monitor, and
establishing common indicators for monitoring asrogganizations. A suggestion related to this is
to create regional models for monitoring througHtiragency monitoring teams.

Case Study: Pima County Working Ranches

Pima County owns and manages large land tractsrnitiatie a combination of grazing leases|on
federal and state lands. These lands are managedrking ranches with a long-term goal of
maintaining the landscape consistent with its egiold potential for both species conservation
purposes and for grazing, and where applicablagktioring quality of habitat. Based on climate
change projections, Pima County is looking at ariteduction of water on these landscapes,
the potential drying of natural springs, and ot$ianilar effects. The county is trying to
determine if they can improve water sources thrabgir management practices.

Potential actions the County can take that wereudised by participants include:
* Repurposing livestock water developments to crieabatat for species by maintaining
pumping
» Abandoning existing water developments and lettirggn revert to a natural state
» Taking water from a development and moving it ttatural stream.

There are many outstanding questions and unceesirglated to these possible actions. For
example, would abandoning developments and allotiam to revert to natural states engender
a “tragedy of the commons” and lead to abandonmiewater rights?

Because of projected climate change, there is paatation that some natural waters such ag
spring and seeps may disappear. In the case afpegpng livestock waters for wildlife, will the
County be maintaining historic function? If watergoing away, is it wrong to use the
developments to try to mimic the natural systems?

In the case of taking water from a developmentranging it into a natural stream, the County is
uncertain whether this approach will be effectioerhaintaining wildlife diversity. Some
studies indicate that vegetation may migrate dorgast, and the county has not yet studied this
potential approach for effectiveness. A participsuggested this approach may have negative
impacts, including supporting large predators irasea where they wouldn't naturally be able|to
live year-round without the aid of artificial water

Developing Adaptation Actions: Water

Participants identified a number of climate charejated threats to hydrological systems and water
supply in the southwest. These include: chang#seiniming of precipitation; more variability in
water availability; less available water overalmahished water quality; increased human

extraction of water leading to decreased availghdi water for the environment; interrupted
hydraulic connectivity, such as groundwater-to-@acefconnections between wetlands and cienegas;
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reduced water table; and changes in hydrologienwegj moisture regimes, water recharge, and
timing and amounts of peak flows.

Two of the three breakout groups chose to focugater and water scarcity for development of
initial adaptation actions. Water management irzéma and the greater southwest involves
complicated laws and regulations that are not dftéed to the reality of how hydrological
systems function. Both of the breakout groups spem discussing legal and regulatory barriers to
effectively addressing water vulnerabilities. Mafythe suggested actions related to the legal and
regulatory aspects of water management are likeypibd the scope of activities the participants at
this workshop are in a position to take. HoweVeese actions may be essential to successfully
respond to climate change in the region for botimdau and natural communities. They include a
need to: expedite the legal processes for secwratgr rights; address private property groundwater
rights; address the real costs of water with deg@aupply leading to increased cost; require
reporting of water use in Arizona; change Arizoratev law to limit withdrawal in key places;
improve water quality laws to include climate chamgnsiderations; and tie development
regulations directly to water supply. It was suggdghat Adaptive Management Areas might be a
model for making management of watersheds moréfieand responsive to changing conditions,
instead of trying to change Arizona water law.

One breakout group identified the developmentnoFeser incentives for water conservation as
one of two high priority actions. The group notkdtthuman population growth and development

in the region will continue, and there is a neetirnd ways to accommodate more people with the
same amount of available water. The group suggéskedcentives and popularizing water
conservation with the public as two ways to encger@and-user conservation. Examples of end-user
conservation measures include water harvestingsgaping, installing filter systems and metal
roofs, and the idea of “getting off the water grid.

Participants identified a variety of ways to adgdrester uncertainties, including developing
collective water budgets, determining what instrélamws are needed, and projecting future rainfall
patterns and changes in timing and intensity offadlievents. Participants felt this type of
information will help managers make more informedidions.

From participant discussions about water, therergaaka variety of actions that are under the
control of resource managers, researchers, andgiaiand, with the proper resources, can be
undertaken immediately.

Water Related Adaptation Actions

» Conduct field-based inventory of springs, theiraitions, and their biodiversity

» Engage in multi-agency contingency planning forugptet conditions

» Determine where agencies can work together to yasolurces and share core data collectio

* Identify restoration actions to keep water in stisa

»  Work with local governments, such as countiesnigage in water planning

* Develop information on environmental flows (the ambof water needed in a watercourse to
maintain healthy ecosystems) to determine whatream flows are needed

» Look to volunteers as a potential resource for @slng scarcity of money and time

* Revisit water quality standards in the face of elienchange

» Close the gap between land-use planning and waéeatthe county level

>
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» Educate the public about the importance of ecosysezvices of water for species
* Pursue strategies to secure water rights and waeer

Participants noted that water is a multi-agencyltirownership managed resource with each entity
looking at its own stretch of river in a differemay. There is lack of cooperation among states,
municipalities, and other agencies, and regionasidins complicate matters. However, this
situation presents an opportunity for agenciesdckwogether in resource planning efforts. One of
the breakout groups highlighted the strategy ohaigs working together to pool resources and
maintain core data collection as one of two higlpestrity actions for addressing water
vulnerabilities. Participants presented a visioesthblishing a regional multi-organization coatiti

of water groups linked with research organizatismsh as the U.S. Geological Survey (USGS) that
would work together on water budgets, and worksmstainable allocations. It was noted that there
are currently many individual projects but no largegional focus. The Upper San Pedro
Partnership was given as an example of a coopergtoup that has experienced some success,
thanks to adequate funding to produce substantieace after the Base Realignment and Closure
process put pressure on Fort Huachuca and theusugtirag community to address endangered
species and water management issues.

Case Study: Leslie Canyon NWR

Leslie Canyon National Wildlife Refuge is managgdiie US Fish and Wildlife Service (FWS).
Located at the southern end of the Chiricahua Manst the 2,765-acre refuge was established
to protect habitat for the endangered Yaqui cl@ita(purpureg and Yaqui topminnow
(Poeciliopsis sonoriensisThe refuge also protects a rare velvet ash-catbod-black willow
gallery forest. The water of Leslie Creek supptrese species and many others found on thg
refuge.

N

11%

Since its creation in 1988, the refuge has faceshgés in the amount of available water in
Leslie Creek to support fish habitat. Portionshaf Leslie Creek watershed upstream from the
refuge are not managed by FWS so the refuge dddsame direct control of management

activities in those areas. Because of the smadlalizhe refuge and its location, direct refuge
management may not be enough to ensure survithedpecies living there. In order to provide
critical watershed protection for Leslie Creek teRige has worked with neighboring ranch
owners to bring approximately 24,000 acres of lander conservation easement to protect the
watershed from development of residential land .uses

In addition to affording some measure of protectmrthe watershed, these conservation
easements may provide other benefits to specieslfon the refuge as climate change impacts
occur.

Developing Adaptation Actions: Species and Habita€onservation

The most commonly identified vulnerabilities thatexged from all three breakout groups relate to
the goal of conserving species and habitats. Sganteractions with resources they depend on are
complex and have both temporal and spatial comgenBarticipants indicated that species may
become decoupled from resources they depend @ufeival due to phenological changes. For
example, flowers may no longer bloom in sync wité pollinators that feed on them. Climate
change impacts may change species’ competitivéyaibiinvasive species are better able to grow
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and reproduce under new climatic conditions. Fangxe, a prolonged drought may give a
drought-tolerant invasive species enough of a tiokinca habitat that, when drought conditions
subside, native species are no longer able to oygete the invasive.

Habitat may be lost or damaged due to vegetatieroffiunder new climatic conditions, changes in
major disturbance regimes, or changes in landsigs) as a parcel of land that was being actively
ranched converted to housing developments. For pbeaitihere may be a greater duration of time
between good regeneration years such that spemsosition begins to favor invasive species. Or,
vegetation may die off at such a rate that thermime for recruitment. Even shifts in compositio
and structure of habitat without outright loss abltat may negatively affect species.

The persistence of individual species may be threst by increased vulnerability to disease,
degradation of the quality or quantity of food ness@s, changes in competitive interactions with
other species, hybridization or other genetic cleangnd geographical shifts in the habitat on
which they depend.

Related to threats to species and habitats, gaahts discussed the importance of connectivity and
corridors. ldentifying and maintaining importawatriegdors for species movement across the
landscape and between protected areas was a cogoabfor many participants. Participants
expressed a need for researchers and managerskioogether to identify key corridors for species
and to build better connectivity. Participants wotieat climate change and subsequent habitat
changes may occur at a faster rate than speciesctaally move to take advantage of existing
corridors. They also noted that corridors may bez@ragmented due to changes in the vegetation
communities within them so that they no longerlftate species movement. The topic of assisted
migration or enhanced dispersal came up in thesmusisions as an area where more research is
needed, and as a potential action for protectiegisp. Participants noted that protection of future
appropriate habitat will be important for specieaservation and regulations may need to be
adapted to deal with shifting habitats. In additiorthe concept of connectivity for species,
participants brought up the concept of hydrologamainectivity and noted that connections
between groundwater and surface water for wetlasidsggas, seeps, and springs may be changed
by changes in the water table and other hydrolbgitanges, thus disconnecting these habitat types
from their water sources.

There was recognition among participants thatrgacts from climate change may cause the loss
of some important resources, forcing them to piicgi One participant posed an important question
for thinking about prioritization and managememiHat difference does management make in
what dies, what survives, and what is resilientttange?" Breakout group discussions revealed that
conserving species and the habitats they depeislastrongly shared goal of the resource
management community in the southwest.

Embracing change or preparing for the loss of eedpecies and habitats was a recurring theme
throughout breakout group discussions. There tsoa@ recognition on the part of managers that
tough questions will need to be answered in thessoaf their work, such as when to stop
managing for a certain species or habitat. Padrdprecognized a need to better understand
species genetics and how the characteristics péeaes may lend itself to adaptive potential.
Single-species conservation may be ineffective,raadagers need to protect for or against species
interaction with disease, competitors, and polbnaitto give a few examples.

23



Climate Change Adaptation in the Arid SouthwestVérkshop for Land and Resource Management

Preparing for multiple outcomes through scenaramping was discussed as a way to identify
management strategies that could be useful unfferatit future conditions.

Species and Habitat Conservation Adaptation Actions

» Pay attention to species that are succeeding er docbetter understand the resilience in the
system

« |dentify important refugia for species, and mantegmaintain those refugia

* Move away from single species conservation towaotlsgting community structure and
connectivity

e Secure strategic conservation easements arourgtfedtareas to maintain connectivity --
"think outside your particular parcel of land"

* |dentify population targets for the conservationnafividual species

» Manage human uses of the land to prevent harm &hdhvhe constraints of resource carrying
capacity and agency staff capacity

« Pay attention to factors that contribute to thenary productivity of a species, and incorporate
these considerations into management

* Manage new assemblages for change and resiliermectiogy are established and recognize

» Protect water availability for species

» Build connectivity with an eye toward interactiohsinderstand community structure and
connectivity

o
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Mechanisms for Cooperation, Communication, and Accss to
Information

In a facilitated plenary session workshop partictpavere asked a series of questions devoted to
understanding their information, communication &mathing needs. Based on participant
responses it is clear that there are a varietyaylswo engage the resource management
community in ongoing learning, dialogue, and evendgtive projects to foster collaboration in

the region. Below is a summary of responses to gaeltion. Participants were asked how we
as a resource management community could creatarses interaction outside of the

workshop, what specific training topics would hblpld institutional capacity, and who should
attend future workshops similar to this one.

Participant suggestions for keeping the commurfifyemple at the workshop engaged include:

» Take the show on the road by getting some of tkealggrs from this workshop to talk to
more groups, including the public, managers, addrfd agency staffs, among others

» Identify specific tasks on which workshop particiggacan collaborate

» Have technical groups that people can participagior to the workshops

* Create a very structured webinar series

» Extend the climate change network to the Mexicayn ISkands

» Communicate about projects as they are being pthramel find a way to notify people,
which is especially important for research projehts are applying for funding

» Distribute a regular newsletter to inform peoplewatinew opportunities

* Build a website with links to information on clineathange issues for Mexico

» Create a portal within Climate Adaptation Knowledfy)echange (CAKE) to post case
studies so that people beyond the region can bawat these examples

Participants indicated that case studies on batbessful and unsuccessful adaptation projects
would help build institutional capacity for climatbange adaptation and, if shared through a
platform such as CAKE, could foster sustained adBon. Participants also indicated that
examples of climate smart monitoring in real prtgegould be useful. Participant responses to
training topics reiterated the already mentioneede learn what data is available, where it can
be found, and its potential usefulness and linatedi Other suggestions for training topics to
build institutional capacity include:
» Climate dynamics to develop a solid understandirthe climate system
» Short courses on statistical applications oftedusepplied climatology
» Translation of climate change information into whahay mean for ecosystems
» Decision support tools
» Strategies for communicating climate change infaiomato stakeholders or other
audiences
* Synthesis of the major climate model groups, haey thork, what they are good at or
not good at, and what they are used for
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* Tools for responding to skeptics, both internal artérnal

Participants stated that the focus on regionalaténthange created by this workshop is good
because there is already a lot of effort at theonat level. Suggestions for identifying who
should attend future workshops, and how to ensie@toper people participate, include:

» |dentify opportunities for bringing the presentasdrom this workshop to agencies, and
consider that timing and location could be synckmea with professional societies’
meetings

» Capture ongoing smaller landscape efforts so theadnge of regional activities can be
known to participants and collaborators

» Develop a set of best practices that agencies ggahizations can apply to themselves

» Ensure effective dissemination of key papers, siscRobin Craig’'s U.S. Forest Service
paper identifying a framework for climate changeatdtion
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Summary and Next Steps

Through the course of the two-day workshop it bexahaar that the participants were very
much interested in finding ways to work cooperdyi\as a regional community to effectively
manage land, wildlife, water and other natural veses of the region. There was significant
interest and participation in the full group dissios about how to better communicate,
cooperate and share information.

Workshop participants provided insightful commeams recommendations during the facilitated
discussions. All of these were previously discdsaehe section entitled, “Developing a
Response to Climate Change.” The following secpimvides a summary of key findings from
the workshop and recommendations to help resouazegers in the region formulate strategies
to address climate change and build a natural reeonanagement community working in
cooperation.

Key Findings

Limited time and limited capacity to find and appglyientific information related to climate
change continues to be a barrier to utilizing cter@lated scientific information in decision-
making.

Management decision structures are based on tleegbaf stable or stationary states to which a
system can be returned when it faces a departaheasua period of drought. Finding ways to
incorporate non-stationarity into decision-makimggents a large challenge.

Participants lack understanding of how to interprejected changes in climate into possible
impacts to species and ecosystems. They woulddiketter understand which species, habitats,
and other management targets could be protectediped through their work.

Participants anticipate that the management anttatasf invasive species will become more
complicated and difficult due to climate changed@asing the competitive advantage of new
invasive species arriving on the scene.

Human behavior and responses to climate changeoviiplicate resource managers’ ability to
respond to climate change impacts. Participante@{pumans to alter their behavior in ways
that may put additional pressure on natural ressjrespecially water, and public perceptions
about climate change create resistance to charthe Eck of support for adaptation efforts.

Monitoring and targeted research are increasinglyial to developing understanding of, and
responses to climate change. Lack of consistenog-lerm data gathering, common
methodologies, and climate sensitive markers akenm@irrent monitoring systems vulnerable.

Water is a very prominent issue in wildlife andowse management in this region. Participants
expect that many factors related to climate chamgehuman behavior will decrease available
water in the region and have cascading effectgpeniss and ecosystems. There are many
outstanding questions about precipitation projectjdiydrological dynamics, and how policy
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and human behavior will change, or not. Manageroéwntater resources and natural resources
that depend on water is very complicated and diffim this region.

Participants expect many changes to occur in teagbgical traits of species, the ranges of
species, and the make-up of habitat in the redibis may be further complicated by loss of
connected habitat and other non-climate stredBagicipants expect that management targets
may be lost no matter what they do and that diffiqguestions about prioritization will have to
be answered.

Recommendations

Participants recommend enhancing cooperation witteérregion by creating projects and
identifying specific tasks that require collabovatbetween various entities in the region.

Effective exchange of information, coordinationfojects across jurisdictions with shared
resources, and collaboration with traditional and-traditional partners will make climate
change planning and management more effective itnesegion.

Participants recommend bringing organizations, eigsrand landowners from the Mexican
portion of the region into the fold through the w&itop series and through expanding the
Arizona Climate Change Network that is being forn@hclude northern Mexico.

Participants are very interested in learning aloage studies that demonstrate planning
processes for climate change adaptation effortdteatdiemonstrate development of climate-
smart monitoring.

Participants recommend bringing speakers fromvtloikkshop to agencies, professional
meetings, or other similar forums in order to reawre managers directly with this crucial
information.

Making scientific information and data availablesifiormat that can inform decisions will assist
managers in incorporating climate change consimersinto their work.

Consistent and climate-sensitive monitoring willjheanagers understand climate change
impacts, develop climate change adaptation actemms assess the efficacy of those actions.

Cooperation and even standardization of monitaot@ngets and techniques can assist managers
in sharing information across jurisdictions, andi@veloping a better picture of the region as a
whole.

Development of trend information will help managelsntify management intervention points
and to develop “trigger points” for management@cttiased on monitoring findings.

In this region, monitoring across gradients suchlegation and specific monitoring of areas of

transition between habitat types known as ecotaileassist managers in identifying changes
as they occur.
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Protecting water availability for species and eowmental flows will be essential for effective
management. Collecting spatial information abosbueces such as seeps and springs, and
identifying appropriate restoration activities dadations will aid managers in maintaining
water resources where they currently exist or histtly existed.

Pursuing strategies to secure water rights andrwatewill also assist managers in maintaining
water resources.

Participants recommend engaging in multi-agencyeaation for water management through
activities like multi-agency drought contingencwphing and pooling resources to share in core
data collection will.

Identifying refugia for species and prioritizingopection of those refugia will assist managers in
maintaining biodiversity in the region.

Participants recommend paying attention to spebegsare succeeding in order to better
understand the resilience in ecosystems and managin assemblages for change and
resilience once they are established and recognized

Managing human uses of the land to prevent harnt@akdep them within the carrying capacity
of the resource and staff capacity will assist ngensin maintaining resilience of ecosystems.

Participants recommend “thinking outside your ovancel of land” through activities such as
securing strategic conservation easements arounegbed areas, and maintaining connectivity
both between protected areas and within proteceska

Adequately allocating resources toward increasspamsibilities and activities will assist
managers in implementing climate change adaptaitimities.

Next Steps

All of the information collected through this wohap is being used to inform the second
workshop in the three part series, to be converad A3-14, 2011. The next workshop in the
series will focus on the unique species and ecesysbf the Sky Island region, and
vulnerabilities and adaptation strategies spetifigrojected climate changes in the region. The
workshop will be designed to produce specific adign strategies based on the emerging
themes of importance determined through this wargsh

Sky Island Alliance has initiated formation of anzbna Climate Change Network as a tool to
foster sharing of information and findings and abdration in the region. We will continue to
develop and expand this Network to engage partitgp@ ongoing sharing of information and
findings, and to improve access to informationteglgo climate change. You can register for the
Network athttp://www.skyislandalliance.org/aznetwork.htm
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Appendix A: Workshop Agenda

Monday, September 20
Morning: Climate Change Effects and Land and Resource Managent Issues
What We Know, Science and Programs

7:30 —8:30 Registration in Hotel Lobby and Continental Breakfast in Gold Room

8:30 — 8:40 Welcome and Orientation by Conveners in Gold Room
Melanie Emerson, Executive Director, Sky Islanibatie

8:40 — 8:50 Introduction to Desert Landscape Conseation Cooperative
Leslie Meyers, US Bureau of Reclamation

8:50 — 9:00 Setting the Stage for the Workshop
Melanie Emerson, Executive Director, Sky Islanibatie

9:00 - 10:00 Climate Change: Present and Projectdstffects in the Region, Resources
and ResearchModerator, Lara Hansen, Executive Director and Gl8eientist,
EcoAdapt

= Climate Change Adaptation Survey Findingaiise Misztal, Conservation Policy Program
Coordinator, Sky Island Alliance

= Projected Southwest Climate Changes: An Over@eegg Garfin, Director for Science
Translation and Outreach, Institute of the Envir@amt) and Assistant Professor, School of
Natural Resources and the Environment, Univerdi#rizona

= Fire Tom Swetnam, Director & Professor of DendrochroggloTree-Ring Lab, University of
Arizona

= People, Place and Histodulia Fonseca, Environmental Planning Manager, Pidaunty
Office of Conservation Science and Environmentéci?o

o Forecasting Climate Impacts on Wildlife of the ABduthwestChristina Vojta, Deputy
Director, USGS Southwest Biological Science Ceiatd, Assistant National Wildlife
Ecologist, US Forest Service

10:00 — 10:15 Break

10:15-11:00 Climate Change: Present and Projed Effects in the Region, Resources
and Research (continued)
= Science Topics and Need3ristina Vojta, Desert LCC Science Coordinator,FVES
= Southwest Climate Change Initiative: Information Kéanaging Natural Resources in a
Changing EnvironmenMarcos Robles, Conservation Science Specialist NEtere
Conservancy
B Panel discussion and questions

11:00 — 11:45 From Awareness to Action: Incorporating Climate Change into Your
Conservation and Resource Management Work
Lara Hansen, Executive Director and Chief ScienEsioAdapt

11:45 -12:00 Goals and Logistics for Remainder of Workshop
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12:00 - 1:00 Lunch in Silver Room

Monday, September 20
Afternoon: Developing a Response to Climate Change Part |

1:00 - 3:30 Conservation and Resource Managemenb@ls for the Region and Key
Vulnerabilities, Breakout Groups Assemble in Conference Rooms

= Breakout A, El Con Room (? floor hotel lobby) Facilitated by Larry Fisher, Udall Foundation US
Institute for Environmental Conflict Resolution

= Breakout B, Buckley Room (i floor, hotel lobby) Facilitated by Gregg Garfinnstitute of the
Environment, University of Arizona

= Breakout C, St. Augustine Room (2floor, hotel lobby) Facilitated by Lara Hansen, EcoAdapt

Objectives for Breakout Groups

= Participants introduce themselves to each othergeaplain their background and
programmatic conservation and resource managerait g

» Consider understanding of climate changes and itepathe region to develop a list of key
vulnerabilities

= |dentify common goals and objectives the groupasking toward

3:30-4:00 BreakBeverages Provided ori' Eloor Lobby Outside Buckley Room)

4:00 - 5:00 Shared Goals, Mandates and Vulnerabilities to Climie Change
(Reassemble in Gold Room)
= Review of themes and commonalities from breakootigs
= Are these the right themes and commonalities, vghaissing
= Homework Question: What can you do about vulneitéslto climate change in your
programmatic work starting now?

5:00 - 7:00 Evening Poster Reception and Networkinig Copper Room

7:15 pm Dinner (Meet up in lobby to depart for dinner at locateairants)

Tuesday, September 21
Morning: Developing a Response to Climate Change Part 2

7:30 - 8:15 Registration in Hotel Lobby and Continental Breakfast in Gold Room
8:15-8:30 Welcome and Overview of Day 2 in Goldddm
8:30 — 10:00 Developing Land and Resource Managentedtrategies in Relation to

Climate Change,Breakout Groups Assemble in Conference Rooms

= Breakout A, El Con Room (? floor hotel lobby) Facilitated by Larry Fisher, Udall Foundation US
Institute for Environmental Conflict Resolution
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= Breakout B, Buckley Room (i floor, hotel lobby) Facilitated by Gregg Garfinnstitute of the
Environment, University of Arizona
= Breakout C, St. Augustine Room (2floor, hotel lobby) Facilitated by Lara Hansen, EcoAdapt

Obijective for Breakout Groups
= Start identifying opportunities where action cartddeen to ameliorate vulnerabilities. What
could we be doing right now? What should we be gloight now?

10:00 - 10:15 BreakBeverages Provided in Gold Room)

10:15-11:45 Available Science and Programs to Asisin Adaptive Natural Resource
Management Efforts in Gold Room
» Report back from breakout groups
= Current landscape scale partnerships and consamiatfiatives in the region
» Case studies and discussion of local landscape solaborative work

Presentations

= FirescapeDon Falk, Associate Professor, School of Naturadreces and the
Environment, University of Arizona

= Sonoran Desert Conservation PIBnian Powell, Program Manager, Pima County Offide o
Conservation Science and Environmental Policy

= Las Cienegas National Conservation Af¢aren Simms, Ecosystem Planner, Bureau of
Land Management

11:45-12:15 Mechanisms for Sharing, Communication, and Acces®tinformation
Related to Climate Change in Gold Room
= Opportunities for ongoing interactions until thex<nevorkshop and beyond
= Network building

12:15-1:15 Lunch (Provided in Silver Room

Tuesday, September 21
Afternoon: Overview and Development of the Desert Landscapeo@servation Cooperative

1:.15-2:15 Overview of Desert Landscape Conservation Cooperat in Gold Room
= What is a Landscape Conservation Cooperative and Wt is it Not, Leslie Meyers, US
Bureau of Reclamation
s What is Going on With Other LCCs — How have they ben structured Leslie Meyers, US
Bureau of Reclamation

2:15-2:30 Move to Silver Room, Gather Refreshmés) Seat Yourself at a Table

2:30-3:30 Gather Input on Major Goals, PotentialStructure and Membership for
Desert LCC in Silver Room moderated by Jody Erikson, Keystone Center

1. Existing Partnerships — What landscape scale partmships are in the area? How could
the LCC add value and support the existing partnerkip?

2. Governance Structure — What should the governancdrsicture be to meet those goals
= General overall structure
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Representation — what are the criteria for selgdteering committee members?
What is the appropriate balance of representationake it successful?

Possible names of key organizations

How would you like to be involved individually? l{fout form)

3. Wrap up and Next Steps

3:45—-4:30

Conclusions and Next Steps, Where do e from here? Silver Room
Melanie Emerson, Executive Director & Louise MigzBonservation Policy
Program Coordinator, Sky Island Alliance
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520-624-7080

Dana Backer
Restoration Ecologist
Saguaro National Park
Dana_Backer@nps.gov
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Natural Resources Division Manager

Pima County Natural Resources, Parks and
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Paul_barrett@fws.gov
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Science Coordinator
Sonoran Joint Venture
carol_beardmore@fws.gov
602-2420524

Brian Bellew

Field Manager
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Assistant Forest Planner
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eboyle @fs.fed.us

520-388-8357

Mark Briggs
Program Officer
World Wildlife Fund
mkbriggs@msn.com
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520-901-8532
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Senior Program Associate
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Research Ranch
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Associate Professor
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Education and Outreach Coordinator
Sonoran Joint Venture

Jennie Duberstein@fws.gov
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Executive Director
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Science Coordinator
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Wildlife Society
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The Keystone Center
jerikson@keystone.org
303-468-8862

Mima Falk

Region 2 Senior Listing Biologist
U.S. Fish and Wildlife Service
mima_falk@fws.gov
520-670-6150 x225

Don Falk

Associate Professor

University of Arizona, School of Natural
Resources and the Environment
dafalk@email.arizona.edu
520-626-7201

Deborah Finch

Supervisory Research Wildlife Biologist
USFS Rocky Mountain Research Station
dfinch@fs.fed.us

(505) 724-3671

Larry Fisher

Senior Program Manager

U.S. Institute for Environmental Conflict
Resolution

fisher@ecr.gov

520-901-8544
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Environmental Planning Manager
Pima County Office of Conservation
Science and Environmental Policy
Julia.Fonseca@pima.gov
520-740-6460

Glenn Frederick

Wildlife Biologist

USFS Coronado National Forest
gfrederick@fs.fed.us
520-803-2827
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University of Arizona Institute of the
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520-626-4372

Sage Goodwin
Conservation Rancher

Dave Grandmaison

Research Biologist

Arizona Game and Fish Department
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Cooperative Extension
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Larry Jones
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Resolution
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Program Manager

U.S. Institute for Environmental Conflict
Resolution

mccaffrey@ecr.gov

520-901-8524
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Terrestrial Division Biologist

Point Reyes Bird Observatory, University of
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cmccreedy@prbo.org

415-717-7426

Kimberlie McCue

Program Director, Conservation of
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Desert Botanical Garden
kmccue@dbg.org
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