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Executive Stakeholder Advisory Committee (ESAC)
Conference Call Notes
June 29, 2016
10:00 – 12:00 PDT

Upcoming Meetings:
ESAC Face-to-Face, October 19-20, 2016, Portland, OR
Northwest Climate Conference, November 14-16, 2016, Skamania Lodge, Stevenson, WA
MEETING PARTICIPANTS
Tribal Entities
Columbia River Inter-Tribal Fish Commission – Laura Gephart
Cow Creek Band of Umpqua Tribe of Indians – Kelly Coates
Northwest Indian Fisheries Commission – Eliza Ghitis
Tulalip Tribes – Josh Meidav
States
Oregon Department of Fish and Wildlife – David Jepsen
Federal
Bureau of Indian Affairs - David Redhorse
Environmental Protection Agency – Michael Cox and David Alma
Forest Service Research – Katherine Smith
Great Basin Landscape Conservation Cooperative – Rick Kearney
Great Northern Landscape Conservation Cooperative – Yvette Converse
National Park Service – Chris Lauver
Natural Resources Conservation Service – Jolyne Lea
NOAA Fisheries – Mark Strom
NRCS National Water and Climate Center – Mark Strobel
North Pacific Landscape Conservation Cooperative – John Mankowski
Northwest Climate Science Center – Gustavo Bisbal and Nicole DeCrappeo
USDA Northwest Regional Climate Hub – Bea Van Horne
U.S. Fish and Wildlife Service – Stephen Zylstra
U.S. Geological Survey – Rich Ferrero
Universities (invited as observers or presenters)
Oregon State University – Josh Foster
University of Arizona – Alison Meadow
University of Idaho – Steven Daley-Laursen, Arwen Bird, and Katherine Hegewisch
University of Washington – Eric Salathé

Science Services
FY 2016 Project Portfolio
The NW CSC released a request for proposals asking for innovative tools, techniques, and approaches
for adapting to ecological drought. We received 49 statements of interest, invited 12 full proposals, and
were able to fully fund five of the projects. In addition, year-end funds from the national office allowed
us to fund four discretionary projects. See the full list and descriptions of the NW CSC’s FY16 funded
projects on the ESAC June 29 meeting summary webpage (which can also be accessed via the new ESAC
Members webpage).
Project Spotlight: “Integrated Scenarios Website”
Katherine Hegewisch, a post-doc with John Abatzoglou at the University of Idaho, gave an overview of
the newly completed “Integrated Scenarios of the Future Northwest Environment” website. This
website was developed with NW CSC FY15 funding in response to ESAC members’ and others’ requests
for better access to the future climate, hydrology, and vegetation scenario outputs that resulted from
the FY12 NW CSC- and CIRC-funded project of the same name. The website offers a guidance tool to get
users started, general information on climate downscaling and the models used in the project, data
visualization and mapping tools, and case studies demonstrating how the various model results have
been used in resource management settings. Users can also download data for use in their own research
or management applications. Please review the website and send comments, questions, or suggestions
for improvements to Nicole (ndecrappeo@usgs.gov) or Katherine (khegewisch@uidaho.edu).

Communication Services
Northwest Climate Science Digest search tool
The NW CSC website is continuously being updated with new content and features. Our latest tool
allows users to quickly find the climate change science summaries delivered in the monthly Northwest
Climate Science Digest. You can search for articles from 2015-present by topic, keywords, or date using
the search feature; older articles from 2013-2014 can be found in the archives. Also, look for a brief
survey question at the top of the emailed Digest in your inbox. One simple click can help us better tailor
this product to our various audiences’ needs.
Northwest Climate Magazine
The second issue of the Northwest Climate Magazine will be released this summer. The Magazine is a
joint product of the NW CSC, North Pacific LCC, and Climate Impacts Research Consortium, with
contributions from the Great Basin and Great Northern LCCs. This issue will feature articles on adapting
to drought, building a “climate shield” for coldwater fish, the benefits of beaver dams for water storage,
and the ability of NW tribes to respond to climate-induced changes to their resources. Click here to see
the inaugural issue, released in May 2015.

NW CSC Partners (and ESAC) webpages
We’ve made changes and improvements to our Partners webpage on the NW CSC website. The page
lists our key partners and describes why they are so vital to the NW CSC operation. A new ESAC
webpage includes links to active members, ESAC terms of reference, and past and upcoming ESAC
meeting agendas, notes, and presentation slides.

Education and Training Services
2016 Tribal Climate Camp report out
The first Tribal Climate Camp was held June 19-25 at the University of Idaho’s McCall Field Campus.
There were five Affiliated Tribes of Northwest Indians (ATNI) and one United South and Eastern Tribes
(USET) represented: Coeur d’Alene Tribe, The Confederated Tribes of the Colville Reservation,
Confederated Tribes of Warm Springs Indians, Nez Perce tribe (host), Passamaquoddy at Sipayik, and
Quinault Indian Nation. Each tribe sent teams of three, which were made up of natural resource,
environment, or health specialists – the tribes decided the right combination of people to meet their
particular climate challenges. Participants expressed appreciation for being in a place that allowed them
to experience nature around them. For details on the learning objectives, daily program activities,
educators, and impacts and outcomes, please see Coordinator Arwen Bird’s presentation on the ESAC
June 29 meeting summary webpage.
2016 Climate Boot Camp update
The 2016 Climate Boot Camp will be held July 24-29 at the University of Idaho’s McCall Field Campus.
They overall theme is co-production of science and co-management of resources; this theme will be
explored through case studies centered on bull trout, camas, water quality, water allocation/control.
There will be a communications sub-theme around narrative development and storytelling, which can
be a useful tool as it integrates different ways of knowing and helps participants get to know each other.
There is a diverse program committee integrating many new elements into the curriculum. More
information can be found on the NW CSC Climate Boot Camp webpage.

Executive Services
NW CSC Staffing
Research Coordinator: We received 255 applicants for the Research Coordinator position that was
vacated by Nicole after her promotion to Deputy Director. USGS HR just delivered to Gus two certificates
of qualified candidates – one for USGS “merit promotion” candidates and one for everyone else. Gus will
put together a small review panel to help choose candidates to interview for the position.
Tribal Liaison: The agencies that will choose and employ the BIA-funded tribal liaisons have now been
chosen. The Affiliated Tribes of Northwest Indians (ATNI) will choose the Northwest Tribal Liaison; that
individual will be housed with the NW CSC staff in Corvallis, OR.

Aaron Ramirez: Aaron is a National Center for Ecological Analysis and Synthesis (NCEAS) postdoctoral
fellow with the Science for Nature and People Partnership (SNAPP) Ecological Drought Working Group.
Aaron will be working in the Corvallis, OR NW CSC office two days a week. He comes with a strong
background in drought and fire; he also brings the potential for new conversations with The Nature
Conservancy and Wildlife Conservation Society, as his SNAPP position is co-funded by those groups.
Aaron will also be helping us synthesize recent work on climate refugia concepts in the Northwest.
NW CSC Hosting Re-competition timeline
The first five-year NW CSC hosting award, held by Oregon State University, will expire soon. Universities
interested in hosting the NW CSC for the next five years must submit proposals to USGS by July 19
(access the announcement at: http://www.grants.gov/web/grants/searchgrants.html?keywords=g16as00049)
The submission, review, and awarding schedule is as follows:
July 19: Proposals due from universities
Aug. 24: Review panel recommendation
Aug. 29 – Sep. 9: Site visits (if necessary)
Sep. 30: Final selection decision
Oct. 1 – Dec. 15: Cooperative Agreement prepared
Dec. 15: Decision announced to public
FY16 Annual Report; FY17 Annual Workplan
The NW CSC FY16 Annual Report format and schedule will mimic that of the past two years:
Sep. 23: Content due from NW CSC Leadership Team (LT)
Oct. 14: Mock up completed and ready for LT review
Oct. 28: Revised draft for LT review
Nov. 7: Final draft completed and ready for ESAC review
Nov. 14: Public release
Because of the NW CSC hosting agreement re-competition schedule, the NW CSC Leadership Team has
decided to wait until the next hosting agreement has been awarded to produce its next workplan.
Therefore, contrary to previous years, we will skip the production of an Annual Workplan for FY17. ESAC
members on the call unanimously agreed with this recommendation.
Previewing the October ESAC face-to-face
Although we have not yet received the report from the external site review of the NW CSC, we learned
from the review panel that ESAC members were not able to confidently describe the NW CSC’s science
or how it was actionable, nor were they clear about the ESAC’s collective role and purpose. To delve
more deeply into these issues, the October 19-20 ESAC face-to-face meeting in Portland, OR will be
more retreat-like than in years past. Together, we’ll be exploring questions around these three
objectives:

•

Discover, establish, and re-affirm our organizations’ shared values, goals, and outcomes for
climate change related issues
• Evaluate and re-envision the role of ESAC as a whole and the roles of individual ESAC members
• Work together to co-produce actionable science at a scale and level that is most meaningful and
useful to your organization
Gus will schedule individual face-to-face meetings with ESAC members in the coming weeks to discuss
several issues such as your organization’s climate-related challenges and goals, your background and
training, your role within your organization, and ideas for co-developing actionable science at a level
that is meaningful to your organization. We expect the October ESAC meeting to substantially move us
forward as we begin the next 5-year hosting agreement and gear up to amend the Strategic Plan and
Science Agenda in 2017.

Innovations in Ecological Drought
Develop innovative methods to lessen or adapt to the ecological impacts of drought

Schedule
Release

November 30

SOIs due

January 10

Full Proposals invited

February 29

Full Proposals due

April 13

Notification of Intent to Award

June 1

Innovations in Ecological Drought
Develop innovative methods to lessen or adapt to the ecological impacts of drought

Statements of Interest

Total SOIs:

49

Request FY16:

$5.1M

Request FY17:

$4.7M

Total request:

$9.8M

Ave request/SOI:

$200K

Innovations in Ecological Drought
Develop innovative methods to lessen or adapt to the ecological impacts of drought

Invited Proposals

Total invited:

12

Request FY16:

$1.4M

Request FY17:

$1.2M

Total request:

$2.6M

Ave request:

$200K

Innovations in Ecological Drought
Develop innovative methods to lessen or adapt to the ecological impacts of drought

Funded Proposals

Total funded:

5

Request FY16:

$744K

Request FY17:

$375K

Total request:

$1.1M

Ave request:

$224K

Innovations in Ecological Drought
Develop innovative methods to lessen or adapt to the ecological impacts of drought

FY16 Funded Proposals
J. Armstrong

Oregon State Univ.

K. Blasch

USGS

K. Moffett

Washington State Univ.

D. Six

Univ. of Montana

J. Cartwright
J. Lawler

USGS
Univ. of Washington

Evaluating seasonally assisted migration: are fish rescue programs
an effective tool for mitigating the effects of drought on coldwater
fishes?

Stream permanence and watershed resilience prediction tool
to support drought mitigation and stream restoration investigations
in the Pacific Northwest

Managing urban tree canopy to mitigate ecological drought and
urban thermal pollution above salmonid streams from concurrent
climate change and urbanization
Use of rapid genetic screening in tandem with tree ring analysis and
climate data to identify drought tolerance and bark beetle

resistance in pines

Identifying and mapping natural refugia from ecological drought

FY16 Discretionary Projects

Univ. of Washington

Building tribal capacity for climate change vulnerability
assessment

A. Meadow

Univ. of Arizona

Developmental evaluation of the NW CSC: evaluation for
learning and innovation in actionable science for climate
adaptation

K. Thorne

USGS

Understanding ecological drought impacts on Pacific
Northwest estuaries

K. Trippe

USDA ARS

Regional assessment of biochar soil amendments on crop
productivity, drought resilience, and carbon sequestration

M. Krosby

FY16 Discretionary Projects

M. Krosby

Univ. of Washington

Building tribal capacity for climate change vulnerability
assessment

Many Northwest tribes experience difficulty initiating and completing an
assessment of locally-specific climate risks that accounts for each tribe’s unique
priorities, values, and concerns.
Project Objectives
(1) Develop online guidance materials targeted to tribal needs and capacities
(2) Provide downscaled climate data and climate change summaries for tribes
(3) Deliver workshops, webinars, and staff a Tribal Climate Technical Support Desk

FY16 Discretionary Projects

A. Meadow

Univ. of Arizona

Developmental evaluation of the NW CSC: evaluation for
learning and innovation in actionable science for climate
adaptation

CSCs have a high degree of uncertainty embedded into their mission. Given this
uncertainty, how can we determine whether the NW CSC is having a positive
impact on decision makers?
Project Objectives
(1) Evaluate the processes and outcomes of NW CSC-funded projects to highlight
best practices for the development of actionable science
(2) Track the impact of NW CSC-funded research on its constituent agencies
(3) Realign the program to better support work that produces actionable science
(4) Demonstrate successful practices and outcomes in an effort to move the
fields of climate change adaptation research and climate services forward

FY16 Discretionary Projects

K. Thorne

USGS

Understanding ecological drought impacts on Pacific
Northwest estuaries

This project will integrate existing data into models describing current and future
conditions and associated habitat changes with ecological drought and SLR.
Project Objectives
(1) Meet with resource managers to identify ecological drought and sea-level
rise management concerns for their estuaries
(2) Analyze long-term existing datasets of river levels, discharge rates, and water
quality to determine how drought has affected these factors in the past
(3) Use biotic community data + drought-sensitive abiotic drivers to address
management questions identified by resource managers within each estuary

FY16 Discretionary Projects

K. Trippe

USDA ARS

Regional assessment of biochar soil amendments on crop
productivity, drought resilience, and carbon sequestration

Biochar increases soil moisture, improves pH and physical properties of
agricultural soils, promotes soil carbon storage, and may be a cost-effective
tool for mitigating the effects of drought.
The project will develop the Pacific Northwest Biochar Atlas to:
(1) translate biochar research into user-friendly formats
(2) provide tools and calculators that allow potential biochar users to select
appropriate biochar products, calculate amendment rates, and estimate
financial costs and benefits of biochar amendment
Northwest Regional
Climate Hub

NW CSC Host Re-competition Schedule

Proposals due
Review panel recommendation
Site visits (if necessary)
Final selection decision
Coop Agreement prepared
Decision announced

Jul 19
Aug 24
Aug 29-Sep 9
Sep 30
Oct 1 – Dec 15
Dec 15

NW CSC FY16 Annual Report Schedule
Content due

Sep 23

Mock-up

Oct 14

Revised draft

Oct 28

Draft to ESAC

Nov 7

Public release

Nov 14

Observations from site review (Jan 2016)
• ESAC was unable to confidently describe our science
• ESAC was unclear about their collective role and purpose

We need to be ready
• Beginning of new 5y cycle (April 2017)
• We'll amend the Strategic Plan and Science Agenda

Discover, establish, and re-affirm our organizations’ shared values, goals, and outcomes for
climate change related issues
• Your organization’s challenges regarding CC issues
• Products you need/use
• Expectations from the NW CSC
Evaluate and re-envision the role of ESAC as a whole and the roles of
individual ESAC members
• Is ESAC important?
• Executives vs. on-the-ground managers
• The next ESAC
Work together to co-produce actionable science at a scale and level that is most meaningful
and useful to your organization
• Exposing ESAC to regional science
• ESAC’s guidance: expression of regional management priorities

Integrated Scenarios Webpage
Katherine Hegewisch, John Abatzoglou (University of Idaho)

Integrated Scenarios Webpage
Katherine Hegewisch, John Abatzoglou (University of Idaho)

Guides for Understanding the Data
Data Overview

Analyzing the Data

Understanding the Models

Case Studies

Integrated Scenarios Webpage
Katherine Hegewisch, John Abatzoglou (University of Idaho)

Tools for Accessing the Data
Point Data
(CSV text)

Gridded Data
(netCDF)
GIS Layers
(geoTiff)

Integrated Scenarios Webpage
Katherine Hegewisch, John Abatzoglou (University of Idaho)

Tools for Visualizing the Data
Map Summaries

Scatter/Box Plots

Time Series

Streamflow

Case Study Examples

Assume…
Wolverine Habitat is
where kits can be protected
On May 1st
In snow dens
Deeper than 15.75”

Future Wolverine Habitat

Case Studies
Mapping Wolverine Habitat: Historical
Selecting VIC… SWE … on May 1st…
…. Historical period… Multi-Model Mean

Case Studies
Mapping Wolverine Habitat: Historical
Masking out May 1st SWE<15.75”

Case Studies
Mapping Wolverine Habitat: Historical

Case Studies
Mapping Wolverine Habitat: 2010-2039

Case Studies
Mapping Wolverine Habitat: 2040-2069

Case Studies
Mapping Wolverine Habitat: 2070-2099

Case Studies
Evolution of Habitat Loss for a Region
Choosing small
region in upper
Cascades

Case Studies
Evolution of Habitat Loss for a Region

Historically
SWE>15.75”
(Wolverine Habitat)

2010-2039 RCP 8.5
SWE>>15.75”
(Wolverine Habitat)

Case Studies
Evolution of Habitat Loss for a Region

2070-2099 RCP 8.5
SWE<15.75”
(not Wolverine Habitat)

http://climate.nkn.uidaho.edu/IntegratedScenarios

Fiscal Year 2016 Initiatives

SCIENCE PROJECTS
Evaluating seasonally assisted migration: are fish rescue programs an effective tool for mitigating the
effects of drought on coldwater fishes?
Investigators: Johnathan Armstrong (Oregon State University), Kale Bentley and Thomas Buehrens (Washington
Department of Fish and Wildlife), James Dixon (National Oceanic and Atmospheric Organization)
Funding Partners: None
NW CSC Funding: $186,923 (24 months)
Science objectives: Low streamflows associated with ecological drought can fragment stream habitats and greatly
reduce fish survival. Efforts to translocate fish from fragmented areas to either free-flowing habitat or artificial
rearing facilities, termed “fish rescue”, has emerged as an adaptation strategy in the Northwest with the goal of
reducing drought-related mortality of endangered salmon. This project will scientifically evaluate fish rescue
programs by: (1) developing a life-cycle model to evaluate how drought-induced habitat fragmentation affects
salmon population dynamics, (2) testing the effect of fish rescue on juvenile and adult survival, (3) assessing the
costs and benefits of fish rescue across a range of scenarios, and (4) providing end users a flexible web-based tool
for assessing the use of fish rescue across the Northwest.
Management relevance: Recent severe drought in the Northwest has led to increased calls for resource
management agencies to implement fish rescue efforts. However, there is a lack of scientific information on
whether this adaptation action is safe, effective, or cost-efficient. The results of this study will directly inform
federal and state agency decisions regarding permitting and investment of resources to expand fish rescue
programs. Additionally, the life cycle model developed through this project will provide a tangible way to compare
the effectiveness of fish rescue to alternative options, such as habitat restoration or artificial propagation, and to
identify scenarios where fish rescue may be of use.

Application of the Headwaters Intermittency Prediction (HIP) tool to characterize watershed resiliency
and to mitigate ecological drought impacts on Pacific Northwest aquatic resources
Investigators: Kyle Blasch (USGS Idaho Water Science Center), Jason Dunham (USGS Forest and Rangeland
Ecosystem Science Center), John Risley (USGS Oregon Water Science Center), Kristin Jaeger and Andrew Gendaszek
(USGS Washington Water Science Center), Roy Sando (USGS Wyoming-Montana Water Science Center), Daniel
Dauwalter (Trout Unlimited)
Funding Partners: None

NW CSC Funding: $287,721 (18 months)
Science objectives: Accurate estimates of stream discharge and permanence in headwater streams are extremely
sparse, largely because stream gaging stations are expensive and transporting field estimation tools to headwater
streams’ remote locations is difficult. Without stream permanence information, broad-scale stream temperature
models will at times predict temperatures where there is no water, leading fish managers to believe that these
areas offer suitable habitat for threatened or endangered fish. This project will help address this issue by
identifying headwater streams that are resilient to drought and therefore more likely to have continuous
streamflow. The project will: 1) provide tools for land managers to identify resilient headwater streams at a
landscape extent during changing climate conditions; 2) develop a community-based collection of steamflow data
across the Northwest region to support development of models, maps, and other spatial data that can be
immediately used by managers; and 3) apply findings to existing vulnerability assessments of native trout.
Management relevance: Altered stream discharge and flow permanence are highly sensitive responses to climate
change and drought. Improved classifications of flow permanence are critical for land and water management
(e.g., regulation of waters under the Clean Water Act, applications of pesticides and fire retardants, forest harvest
and grazing practices, land development), and species vulnerability assessments (e.g., identifying and conserving
persistent cool water for native trout).

Identifying and evaluating refugia from drought and climate change in the Pacific Northwest
Investigators: Jennifer Cartwright (USGS Lower Mississippi Gulf Water Science Center), Joshua Lawler (University
of Washington)
Funding partners: None
NW CSC funding: $350,000 (24 months)
Science objectives: Climatic refugia have been widely discussed as a potential opportunity for conserving
biodiversity in the face of climate change. Such refugia may represent places where the climate will likely change
less than the surrounding landscape and/or places in a landscape to which species may move to find suitable
climates. This project will systematically map and evaluate refugia from drought and climate change in the NW CSC
region. The objectives are to: (1) identify and map macro-scale and micro-scale refugia from regional changes in
temperature and hydrologic conditions (i.e., drought) using a diverse set of existing data (climate projections,
topography, hydrology, soil characteristics, and remotely sensed data), and (2) explore spatial and ecological
overlaps and differences between various kinds of refugia (e.g., from high temperatures, drought, and wildfire) to
produce a useful synthesis for natural resource managers.
Management relevance: To make the suite of climate refugia concepts useful and relevant to resource managers,
the project will synthesize the existing science on climate change, drought, and fire refugia in the NW CSC region. A
web-based mapping application will allow managers to visualize refugia areas, discover where different kinds of
refugia overlap, consider the ecological and landscape processes that influence where refugia occur, and use the
information to help make decisions about habitat conservation and assisted species migration.

Building tribal capacity for climate change vulnerability assessment
Investigators: Meade Krosby and Lara Whitely-Binder (University of Washington)
Funding partners: Great Basin Landscape Conservation Cooperative
NW CSC funding: $151,584 (24 months)
Science objectives: Preparing for and responding to the impacts of climate change will be critical to the future
well-being of tribal communities. Many Northwest tribes experience difficulty initiating and completing the critical
first step of the climate change adaptation planning process: an assessment of locally-specific climate risks that
accounts for each tribe’s unique priorities, values, and concerns. This project will help address limited capacity for
vulnerability assessment for tribes within the geographies of the NW CSC and GBLCC. Specifically, the project will:
(1) develop online guidance materials targeted to tribal needs and capacities, (2) provide downscaled climate data
and climate change summaries for tribes, and (3) support use of project products via workshops, a webinar, and by
staffing a Tribal Climate Technical Support Desk to provide rapid response to relevant queries.
Management relevance: The project investigators will consult with a tribal advisory panel and other regional tribal
partners to determine a single scale of analysis (e.g., ceded areas, reservations, or watersheds) that balances tribal
needs with project resources and data availability. They will also consult with tribal partners to determine the
climate variables (e.g., temperature, precipitation, monthly streamflows, snow pack, sea level rise) that are most
relevant to Northwest and Great Basin tribes. In addition to the data and figures developed through the project,
the investigators will produce brief summaries of the projected changes in climate for each area assessed. These
technical summaries can be used by tribes in their vulnerability assessment process as well as for general outreach
activities.

Developmental evaluation of the NW CSC: evaluation for learning and innovation in actionable
science for climate adaptation
Investigators: Alison Meadow (University of Arizona), Tamara Wall (Desert Research Institute)
Funding partners: None
NW CSC funding: $175,682 (24 months)
Science objectives and management relevance: Decision makers at all scales are looking for the best scientific
information to guide their decisions about adapting to and mitigating the negative effects of climate change.
Development of actionable science – scientific information that can be easily used to inform these decisions – is
the goal of NW CSC and the CSC network as a whole. However, more information and guidance is needed on how
to structure research funding programs around the production of actionable science, which requires a different
approach to research and reward systems than the standard academic model. This project will use a
developmental evaluation approach to assist the NW CSC in: (1) evaluating the processes and outcomes of
currently funded projects to highlight best practices for the development of actionable science, (2) track the
impact of NW CSC-funded research on its constituent agencies, (3) realign the program to better support the type
of work that produces the most actionable science, and (4) demonstrate to researchers, regional stakeholders, and
the broader CSC network the most successful practices and outcomes in an effort to move the fields of climate
change adaptation research and climate services forward.

Managing urban tree canopy to mitigate ecological drought and urban thermal pollution above
salmonid streams from concurrent climate change and urbanization
Investigators: Kevan Moffett (Washington State University), Jennifer Karps (City of Portland Bureau of
Environmental Services)
Funding partners: None
NW CSC funding: $186,468 (24 months)
Science objectives: Climate change in the Northwest is causing lower and warmer summer stream flows that can
decimate cold-water species like salmon. Impacts are particularly strong in cities, where the urban heat island can
raise stream temperatures even within greenspaces. This is significant because many city storm drains discharge
directly to cold-water aquatic ecosystems, and warm runoff can contribute to unhealthy habitat conditions for
salmon. This study will test if street trees can be managed to help reduce runoff temperature. Specifically, the
study will: (1) quantify the effects of street tree type and canopy cover on street runoff temperature over a range
of weather and phenological conditions, (2) develop a model to predict street gutter runoff temperature given
variable street tree canopy, urbanization, and climate influences, and (3) predict urban tree types more likely to be
healthy and beneficial for mitigating downstream ecological drought under future climate warming stress.
Management relevance: The challenge of urban areas’ elevated runoff temperatures exacerbating ecological
drought effects on streams is relevant to the entire Northwest. This research will inform urban foresters of basic
street tree canopy functions that mitigate ecological drought by promoting urban runoff cooling. This information
will be added to a widely used, online urban forest decision support framework (i-Tree). A key advantage of street
tree canopy management as a tool for mitigating ecological drought is that the trees will continue to be planted
and managed, regardless, in both established and newly developed areas, so any recommended shift in cover or
type should incur little additional cost or difficulty.

Use of rapid genetic screening in tandem with tree ring analysis and climate data to identify drought
tolerance and bark beetle resistance in pines
Investigators: Diana Six and Ruth Swaney (University of Montana), Polly Buotte and Jeff Hicke (University of
Idaho), Connie Millar, Mary Frances Mahalovich, Brytten Steed (USFS)
Funding partners: None
NW CSC funding: $108,228 (24 months)
Science objectives: Climate change is driving die-offs of trees directly via warming temperatures and drought and
indirectly by supporting insect outbreaks. To maintain forest ecosystem function and services, resource managers
need tools to facilitate forest adaptation to future climate change. Adaptation is, however, a process based on
genetic change, and few tools are currently available for mangers to incorporate genetic information into decisionmaking. This project will optimize a rapid, inexpensive, and technically simple genetic approach to better
understand how climate drives bark beetle outbreaks. Specific objectives are to: (1) optimize a genetic screening
method to identify trees with drought-tolerant, beetle-resistant genotypes and inform management practices on
forest adaptation, (2) correlate genetic profiles with tree phenotypic characteristics, and (3) build predictive

models of surviving and beetle-killed tree ring-width, latewood deposition, wood density, and tree defense using
climate conditions as explanatory variables.
Management relevance: Many current whitebark pine forest management and restoration efforts are aimed at
resistance (i.e., stopping mortality) or resilience (i.e., improving the ability of the forest to recover postdisturbance), both of which could be considered short-term, stop-gap measures in light of climate change. This
project explicitly focuses on adaptation, which supports long-term survival and function of whitebark pine forests.
This approach leads to a number of management applications. For example, current practice is to plant with
whitebark pine seeds/seedlings from ‘compatible’ seed zones delineated on recent past historic suitability for the
tree. Given that mature trees of whitebark pine likely initiated growth a century or more ago, there is high risk that
parent trees in these seed zones actually possess maladaptive genotypes for current and future conditions due to
climate change. This project’s results will provide a way to assess suitability of planting stock based on genotype
and phenotype rather than seed zones that may no longer be suitable to indicate appropriate source populations.

Understanding ecological drought impacts on Pacific Northwest estuaries
Investigators: Karen Thorne (USGS Western Ecological Research Center)
Funding partners: None
NW CSC funding: $320,002 (24 months)
Science objectives: Coastal ecosystems in the Northwest are highly productive areas that support millions of
migratory waterbirds, shellfish, and salmonids. These species depend on food and habitats provided by estuaries
for successful migration and breeding. Climate change effects such as drought, sea-level rise, changing freshwater
flow, local precipitation, and temperatures will alter these important habitats. This project will integrate existing
data into models describing current and future conditions and associated habitat changes with ecological drought
and sea-level rise. The project objectives are to: (1) hold in-person meetings with resource managers to identify
key ecological drought-sea-level rise management concerns for their estuaries, (2) leverage and analyze long-term
existing datasets of river levels, discharge rates, and water quality to determine how drought has affected these
factors historically and currently, and (3) use data on biotic communities as they relate to drought-sensitive abiotic
drivers (e.g., salinity, water temperature, nutrients, sediment) to help inform key management questions identified
by resource managers within each estuary.
Management relevance: Project investigators will work closely with U.S. Fish & Wildlife Service wildlife refuge
managers and coastal tribes in Oregon and Washington to identify the species, communities, and ecological
processes of management concern in the context of ecological drought and sea-level rise. Using managers’ and
tribes’ knowledge of local conditions, logistics, and available datasets, the project investigators will determine
appropriate field sampling, analyses, and products to meet the stakeholders’ needs. Results will be used to assist
managers and tribes in developing adaptation plans for refuges and estuaries they steward.

Regional assessment of biochar soil amendments on crop productivity, drought resilience, and carbon
sequestration
Investigators: Kristin Trippe and Claire Phillips (USDA Agricultural Research Service)
Funding partners: USDA Northwest Regional Climate Hub
NW CSC funding: $51,521 (12 months)
Science objectives: Loss of snow pack, changing hydrographs, and increased temperatures and irrigation demands
as a result of climate change all threaten to create transformational drought for growers in the Northwest. Recent
research has demonstrated that biochar produced from low-oxygen gasification of organic residues increases soil
moisture, improves pH and physical properties of agricultural soils, promotes soil carbon storage, and may be a
cost-effective tool for mitigating the effects of drought. Our objective is to evaluate the potential for biochar soil
amendments to mitigate drought impacts on agriculture at a regional level by defining the current agronomic
benefits of biochar soil amendments.
Management relevance: The project’s major aim is to develop a web-based platform – the Pacific Northwest
Biochar Atlas – that will provide technical support for growers and biochar producers to understand biochar
performance and how best to use it for managing soils in response to drought, heat stress, and other productionlimiting factors. The Atlas will: (1) translate scientific research on biochar into formats that are technicallyaccessible to users, (2) provide tools and calculators that allow potential biochar users to select appropriate
biochar products, calculate amendment rates, and estimate financial costs and benefits of biochar amendment, (3)
educate biochar producers about the regional market, performance characteristics of biochar, and value of biochar
products, and (4) provide a hub for early-adopters to share their experiences producing and utilizing biochar.

SCIENCE SUPPORT PROJECT
7th Annual Northwest Climate Conference
Lead: Kathie Dello and Anne Nolin (Oregon State University)
Funding Partners: TBD. 2015 sponsors included Affiliated Tribes of Northwest Indians, Bureau of Land
Management, EcoAdapt, U.S. EPA, Great Basin LCC, Great Northern LCC, North Pacific LCC, The Nature
Conservancy, Oregon Climate Change Research Institute, Oregon State University, State of Idaho Department of
Fish and Game, State of Washington Department of Ecology, University of Idaho, University of Montana, University
of Washington, USDA Northwest Regional Climate Hub, U.S. Fish and Wildlife Service
NW CSC Funds: $5000
The 7th Annual Northwest Climate Conference will be held in Stevenson, WA, November 14-16, 2016. The
Conference aims to stimulate a place-based exchange of information about emerging climate, climate impacts, and
climate adaptation science in the Northwest. Conference participants include policy- and decision-makers,
resource managers, and scientists from academia, public agencies, sovereign tribal nations, non-governmental
organizations, and the private sector. The NW CSC’s financial contribution will help provide registration
scholarships for up to 50 students and tribal professionals in attendance.

NW Climate Magazine
• Adapting to the Drought, Glimpsing Our Future. Nathan
Gilles, CIRC/OSU
• Building a Climate Shield: Protecting Refuge Streams to
Preserve Biodiversity. Dan Isaak, GB LCC
• Conservation Priorities in the Big Empty: An
ecoregional approach to landscape conservation in the
NW Great Basin. Levy Old, GB LCC
• Leave it to Beavers. Meghan Kearny, NP LCC
• Climate Boot Camp. Diana Gergel, UW
• Lessons in the Ashes. Lisa Hayward, NW CSC/UW
• In the Trenches. Lisa Hayward, NW CSC/UW
• Nooksack Tribe and Glaciers. Meghan Kearny, NP LCC
• ATNI Climate Report. Diana Gergel, UW

The Tribal Climate Camp
June 19th – 25th |

Don Sampson
ATNI

University of Idaho

|

Steve Daley-Laursen
TTCC Director

McCall Field Campus

Arwen Bird
TTCC Coordinator

Place: The value of Environment in
Indian Culture

Educators
Kyle Powys Whyte (Potawatomi)
Chair TTCC Program & Planning Committee
Michigan State University
April Taylor (Chickasaw)
Choctaw Nation and SC CSC
Ann Marie Chischilly (Navajo)
Northern Arizona University

Silas Whitman and Lee Bourgeau (Nez
Perce)
Invited Elders, Nez Perce Tribe
Josiah Pinkham (Nez Perce)
Nez Perce Tribe

Chris Caldwell (Menonimee)
College of Menominee Nation
Preston Hardison
Tulalip Tribes
Gary Morishima
Quinault Indian Nation

James Holt (Nez Perce)
Water Resources Division, Nez Perce Tribe

Special presentations: Gustavo Bisbal, USGS and Keith Hatch (Siletz), BIA

Learning Objectives
1. Create awareness of the variety of ways in which the Tribes of the attending
teams can address climate change.
2. Build capacities to use knowledge resources in climate-related sciences (social,
cultural, biological, physical) applicable to Tribal programming that is flexible
enough to deal with constant environmental change.
3. Engender staff capacity for improving Tribal climate change programming.
4. Develop synergy with Tribal members for creating adaptation planning that
includes building support within a Tribe for climate change planning processes,
including:
A. Sustainable fundraising
B. Methodologies for engaging community members, including youth and
elders
C. Approaches for engaging Tribal institutions including Tribal councils
D. Ethical conduct in climate science research
E. Evaluating climate change programs
Also available at: www.tribalclimatecamp.org

Program / Curriculum
SUNDAY Travel Day
Evening Opening Program
Icebreaker Activity
MONDAY
Opening Ceremony / Elders
Indigenous Perspective & Knowledge on
Climate Change
Presentation from BIA
Vulnerability Assessments Primer
Lunch Mixed seating to meet people
Afternoon Climate 101
Evening: Social gathering
TUESDAY
Morning Climate 101
Lunch Team seating
Afternoon: Panel on Strategic Planning,
Cultural Resources, & Community
Engagement
Q/A Discussion
Dinner Team Meeting
Evening Team Meetings

WEDNESDAY
Morning: TKs Guidelines/Incorporating
College Students
Leave for visit to host tribal lands, Nez Perce
Lunch Tribal Visit
Afternoon Tribal Visit
Evening Team Meetings

FRIDAY
Morning Teams work on presentations
Presentation of plans, feedback, discussion
from all instructors & students present
Lunch Open Seating
Afternoon Presentation of plans, feedback,
discussion from all instructors & students
present
Final discussion & plan for keeping in touch
Closing Ceremony
Dinner Open seating

THURSDAY
Morning Sustainable Funding Workshop
Lunch Team Seating
Afternoon Panel on Persuading & Writing to
Tribal Leadership, National Policy &
International Policy Q/A Discussion
SATURDAY Travel Day
Dinner Team Meetings
Evening Team Meetings

Delegate Teams
Passamaquoddy at Sipayik
Nez Perce Tribe
Coeur d'Alene Tribe

The Confederated Tribes of the Colville Reservation
Confederated Tribes of Warm Springs Indians

Quinault Indian Nation

Host: Nez Perce Tribe

Outputs from TTCC week
1. Develop specific plans of action for building Tribal climate change programming in
their Tribes that is responsive to the concerns of the Tribal community regarding
climate change;
1. Strengthen relationships with Tribal co-workers that will form a core group of
climate change programmers, able to sustain the plan of the action and recruit
additional Tribal staff and Tribal citizens who are concerned about climate change;
3.

Build a network of other Tribal
professionals,
scientists and other experts who can be
turned to for advice and feedback on climate
adaptation programming in the future.

Impacts and Outcomes
• Built capacity and leadership within the six
participating Tribes
• Strengthened relationships between funders and
organizers (BIA, ATNI, USET, USGS and NW CSC)
• Evaluation will assess
further impacts and
outcomes over time
with delegates
and their Tribes

Evaluation
Phase I: Pre-camp formal questionnaire
Phase II: During-camp informal information gathering
Phase III: Post-camp formal evaluation process

1. Anonymous on-line survey
2. Open-ended conversations with TTCC delegates
3. Written report
Phase IV: Longer-term, post-camp evaluation of TTCC outputs,
impacts and outcomes

Connections: Climate Boot Camp Curriculum
•

Appreciate complexities of co-management and knowledge co-production:

– Relationship with Nez Perce Tribe
– Shoshone Bannock Tribes
– Coeur D’Alene Tribe
•

Opportunities to build capacity through career development

•

Week-long presence of educators
(formal and informal engagement)

Thank you!

The Tribal Climate Camp 2016

2016 Climate Boot Camp
Co-production and Co-Management Theme through four
case studies:
Camas
Bull Trout
Water Quality
Water Allocation/Control
Diverse program committee developing different aspects
of curriculum

Communications sub-theme around narrative
development and story

