
 

Joint Meeting of the Stakeholder Advisory Committee and Science Advisory Panel 
Meeting Agenda 

May 3-4, 2017 
 

Columbia River Inter-Tribal Fish Commission offices 
Lloyd 700 Building 

700 NE Multnomah St, 5th floor  
Portland, OR 97232 

 
Call-in: 855-547-8255; passcode 57166# 

May 3 – connect to webex  
May 4 – connect to webex 

 

 

 

 

 

Wednesday, May 3 (all times are Pacific Time) 
9:00 Welcome and Invocation 

Gustavo Bisbal, NW CSC Director 
• Introduction of SAC and SAP members 
• Invocation (David Redhorse, Navajo Tribe and BIA representative to SAC) 
• Introduction of facilitator, Donna Silverberg 

9:20 Review meeting objectives, expected outcomes, and structure 
Donna Silverberg, Consultant 

9:30 NW CSC administrative business 
Gustavo Bisbal, NW CSC Director 
Janet Cushing, Deputy Chief, USGS National Climate Change and Wildlife Science Center 

• FY 2017 and 2018 budgets 
• Five-year site review report 

 
9:45 The SAC-SAP Experiment: Setting the stage 

Gustavo Bisbal, NW CSC Director 
 

10:00 The SAC-SAP Experiment: Nuts and bolts 
Betsy Glenn, NW CSC Research Coordinator 

• Brief description of how SAC’s management priorities were turned into management-
relevant themes; introduction of SAP co-leaders and SAP-SAC subgroups 

Meeting Purpose 
• Continue work on the NW CSC Science Agenda for 2017-2022 
• Extend the regional dialogue between managers and scientists on climate 

adaptation science 
 
 

https://usgs.webex.com/usgs/j.php?MTID=mafbc3ad11d50dfedaedb079266ea6256
https://usgs.webex.com/usgs/j.php?MTID=m950a648d9ab0a6e658983fde7e91f4f8


10:15 The charge from our SAP co-leaders 
Amy Snover, Director, Climate Impacts Group, University of Washington 
Marty Fitzpatrick, Deputy Director, USGS Forest and Rangeland Ecosystem Science Center 

10:25 Break – coffee, tea, and refreshments provided 
 

10:50 
 

SAP-SAC subgroup presentations 
15 minute presentations followed by 10 minutes of discussion per subgroup 

• Aquatic Resources Management 
• At-Risk Species Management 
• Invasive Species Management 

12:15 Lunch – on your own 
 

1:15 
 

SAP-SAC subgroup presentations 
15 minute presentations followed by 10 minutes of discussion per subgroup 

• Forest Management 
• Rangeland Management 
• Other Lands and Waters Management 

2:30 Break – coffee, tea, and refreshments provided  
 

3:00 
 

Full SAC-SAP dialogue 
Facilitated by Donna Silverberg 

 

5:00 Adjourn 
 

Thursday, May 4 (all times are Pacific Time) 
9:00 Review of Day 1 and preparing for Day 2 

Donna Silverberg 

9:10 The draft NW CSC Science Agenda for 2017-2022 
Nicole DeCrappeo, NW CSC Deputy Director 

9:40 Discussion on the draft NW CSC Science Agenda 
Facilitated by Donna Silverberg 

10:30 Break – coffee, tea, and refreshments provided 
 

10:50 
 

The draft NW CSC Science Agenda: How do we measure achievement? 
Gustavo Bisbal, NW CSC Director 

12:00 Working Lunch – please bring $10 for lunch, which we’ll order from Thai Fresh (vegetarian, 
vegan, and gluten-free options are available).  

 

1:00 
 

Discussion on the draft NW CSC Science Agenda 
Facilitated by Donna Silverberg 

 

1:30 
 

Reflections on the SAC-SAP Experiment 
Gustavo Bisbal, NW CSC Director 

2:00 Adjourn 

http://thaifreshpdx.com/
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Joint Meeting of the Stakeholder Advisory Committee and Science Advisory Panel 
May 3-4, 2017 

 
Columbia River Inter-Tribal Fish Commission offices 

700 NE Multnomah St, 5th floor, Portland, OR 
 

Meeting Summary 
 

 
 

 

 

 

 
Wednesday, May 3, 2017 
 
Welcome and Invocation 
Gustavo Bisbal, NW CSC Director  
David Redhorse, Navajo Tribe and Bureau of Indian Affairs 
Donna Silverberg, DS Consulting Facilitator 

Gus welcomed the group, noting that this in-person meeting between the NW CSC Stakeholder Advisory 
Committee (SAC) and the Science Advisory Panel (SAP) represents an important milestone in the evolution 
of a regional dialogue on climate change issues between resource managers and scientists. The next two 
days offer a rare opportunity for the SAC and SAP to interact further and continue to contribute to the 
development of the NW CSC Science Agenda for 2017-2022, a product that will guide NW CSC activities for 
the next five years.  He thanked SAC and SAP members for their participation, as well as his staff for their 
hard work setting up the session. 

Chas Jones was welcomed as the new Affiliated Tribes of Northwest Indians (ATNI) Tribal Liaison to the NW 
CSC. Chas is currently a post-doctoral fellow at the Environmental Protection Agency, where his work 
focuses on hydrologic vulnerability to climate change. During his graduate work at the University of Alaska, 
he used both traditional ecological knowledge and western science to assess indigenous people’s exposure 
to climate change impacts. Chas will begin his position as the NW CSC Tribal Liaison late in June 2017.  

David Redhorse, Navajo Nation and Bureau of Indian Affairs, welcomed the group with an invocation and 
description of his connection to science from a traditional perspective. He noted that science has always 
been important to his people. He offered a blessing to the group, asking the Creator for wisdom and 
guidance.  
 

Meeting Purpose 
• Continue work on the NW CSC Science Agenda for 2017-2022 
• Extend the regional dialogue between managers and scientists on climate 

adaptation science 
 
 



2 
 

NW CSC Administrative Business 
Gustavo Bisbal, NW CSC Director 
Janet Cushing, Deputy Chief, USGS National Climate Change and Wildlife Science Center 

For presentation slides, see file “1. NWCSC 5-Year Review Recommendations_3May17.pdf” on the SAC-SAP 
meeting webpage.   

The FY 2017 budget for the Climate Science Centers (CSCs) network is expected to be ~$1.1M less than in 
FY16. The release of the FY 2018 budget is expected sometime between May 22 and 26th, 2017. Janet 
explained that the Administration’s priorities are focused on energy and regulatory reform; climate is not as 
high a priority as during the previous Administration. Regardless, the CSCs will continue to operate.   

Gus reported on the results of the NW CSC five-year site review conducted in January 2016. The review 
report was released in February 2017 and is available at www.nccwsc.usgs.gov/csc-reviews. The report 
resulted in 41 recommendations on improvements for institutional development, actionable science, and 
capacity building. NW CSC federal staff identified the responsible parties to address the various 
recommendations, including the CSC network, USGS Office of Acquisitions and Grants, University hosts, NW 
CSC federal staff, and USGS National Climate Change and Wildlife Science Center. A few highlights emerging 
from the report: 

• NW CSC sponsored science is of high quality and provides useful information; 
• NW CSC partnerships help link science and management;  
• NW CSC has found innovative ways to engage students with working professionals and to teach 

climate communication skills, and  
• NW CSC should use the opportunity presented through developing a strategic plan and science 

agenda to be reflective and adaptive (which is what we have come together to do at this meeting). 
 

The SAC-SAP Experiment: Setting the Stage 
Gustavo Bisbal, NW CSC Director 

For presentation slides, see file “2. NWCSC SAC-SAP Setting the Stage_3May17.pdf” on the SAC-SAP 
meeting webpage.   

Gus reviewed the history of the SAC working to identify management priorities through the Lightning Talks 
in 2014, the creation of the SAP in 2016, and the work that the two groups have done in recent months 
leading to the initial draft Science Agenda for 2017-2022. This exercise is a regional experiment where 
managers and scientists join forces to address the region’s needs regarding climate change at both the 
program (or regional) and project (or site) levels. Moving forward, the NW CSC is interested in learning 
from the SAC and SAP how this experiment is working and what is promising about the collaboration (see 
“Reflections on the SAC-SAP Experiment” below).  

 
  

https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
http://www.nccwsc.usgs.gov/csc-reviews
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
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The SAC-SAP Experiment: Nuts and Bolts 
Betsy Glenn, NW CSC Research Coordinator 
 
For presentation slides, see file “3. NWCSC SAC-SAP Nuts and Bolts_3May17.pdf” on the SAC-SAP meeting 
webpage.  
 
Betsy noted that in the 2014 Lightning Talk Experiment, SAC had identified four “Tier 1” areas were the NW 
CSC had an opportunity to take a leadership role:  

• Ecological drought 
• Hydrologic regime shifts 
• Climate change effects on invasive species and disease  
• Ecosystem thresholds and triggers related to climate change 

 
In October 2016, NW CSC sent SAC members a questionnaire to further identify their management actions 
and decisions associated with the Tier 1 items. The NW CSC re-organized this information into six broad 
management priorities:  

• Management of aquatic resources  
• Management of at-risk species and habitats  
• Management of invasive species and pathogens  
• Management of forest resources 
• Management of rangeland and shrubland resources 
• Management of other working lands and waters 

 
The original four Tier 1 topics are incorporated into these six management priorities, which provide the 
framework for identifying science opportunities for the NW CSC Science Agenda for 2017-2022. 
 
After the SAP was convened in October 2016, the members began evaluating the information provided by 
SAC in their questionnaire responses. SAP-SAC subgroups were established to explore each of the six 
management priorities in greater detail. SAP members in each subgroup assessed the current state of 
knowledge regarding the specific management actions (or “desired outcomes”), and SAC members 
provided additional clarification and specificity regarding their original responses to the questionnaire. Each 
of these management priorities also includes social science and broader human dimensions, such as socio-
cultural values, communicating risk, and adaptation strategies. SAP member Lee Cerveny is a social scientist 
with the U.S. Forest Service who will be providing guidance to NW CSC regarding identification of social 
science opportunities for the Science Agenda.  

 
The Charge from Our SAP Co-Leaders 
Marty Fitzpatrick, Deputy Director, USGS Forest and Rangeland Ecosystem Science Center 
Amy Snover, Director, Climate Impacts Group, University of Washington 

For presentation slides, see file “4. NWCSC SAC-SAP Knowledge Categories_3May17.pdf” on the SAC-SAP 
meeting webpage.   
 
The ultimate purpose of the NW CSC Science Agenda for 2017-2022 is to identify broad thematic goals that 
will guide the work of the NW CSC. Developing and implementing the Agenda involves having managers 
and scientists learn to speak a common language, addressing management issues identified by 
stakeholders, and engaging scientists across the region. Marty and Amy noted that the Agenda is not (and 

https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
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should not be) a list of science projects but rather a broad guidance document; therefore, it is important to 
identify the appropriate level of detail to be included in the agenda.  

SAP’s assessment of the state of existing knowledge relevant to SAC’s management priorities was classified 
into the following categories: 

 Category 1: Knowledge/tools already exist and need to be publicized; 

 Category 2: Relevant knowledge already exists, but requires synthesis, assessment, interpretation, 
translation and/or tool development to be useful for managers; 

 Category 3: Relevant knowledge could be developed in the context of a 5-year science agenda; 

 Category 4: Relevant knowledge could be developed in 2022-2027 if the stage is set now; and, 

 Category 5: Developing relevant knowledge is not feasible within scope of the NW CSC. 

Comment: Partnership opportunities and leveraging should be considered when categorizing the current 
knowledge, identifying science opportunities, and exploring funding sources. Collaboration may potentially 
shift a project from something that might be “only possible in the future” (category 4) to “feasible within 5 
years” (category 3) if there is sufficient collaboration. In response, Gus noted that partnerships are a pillar 
to this work and encouraged the group to offer input if they see an opportunity or have ideas to share. 

Comment: In addition to identifying partnerships and opportunities for leveraging, it will be smart to align 
the agenda with priorities of the current Administration. 

Comment: The language used to communicate the agenda is important and should be considered in light of 
the current political, social and scientific conditions. There was some discussion of how often the words 
“climate” and “climate change” should be used in documents created by NW CSC. Some members voiced 
support for continuing to use the word “climate” as much as needed, while others suggested that there 
may be opportunities to use different language so that the work of the NW CSC remains accessible to the 
broadest audience possible. 
  
Comment: Continuing to gather input from regional partners to inform the NW CSC Science Agenda is 
important and can be done in creative ways. SAC and SAP members should reach out to other agencies and 
organizations, for example, testing the Science Agenda at inter-agency meetings. Gus noted that it is a 
heavy ask for the NW CSC to expand their reach beyond the SAC and SAP and that members play an 
essential role in broadening the reach and bringing input back to the NW CSC. 

Comment: The Science Agenda needs to be flexible and adapt to potential political changes in the coming 
years. Amy assured the group that in drafting the Agenda, flexibility and uncertainty have been considered. 
Nicole noted that the pillars of the Science Agenda specifically focus on adaptation, flexibility, partnerships 
and leveraging, among other things (see ‘The draft NW CSC Science Agenda for 2017-2022’ below). Janet 
noted that at the enterprise level, the USGS National Climate Change and Wildlife Science Center is 
developing a 5-year strategic plan that will provide a framework for CSC strategic plans. The pillars of the 
NW CSC Science Agenda align with the goals of the national strategic plan, which focuses on climate change 
impacts, vulnerability assessments, and true adaptation science. Janet emphasized that there is a strong 
push to move towards adaptation science.   
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SAP-SAC Subgroup Presentations 
SAP subgroup members presented their work on assessing the state of knowledge and determining science 
opportunities for the NW CSC Science Agenda for 2017-2022. 

Management of Aquatic Resources 
Shaun Clements, OR Department of Fish and Wildlife 
Kyle Blasch, U.S. Geological Survey  

For presentation slides, see file “5. NWCSC SAC-SAP Aquatic Management_3May17.pdf” on the SAC-SAP 
meeting webpage.   
 
Kyle and Shaun provided an overview of the desired outcomes they evaluated for this subgroup. Kyle 
provided an overview of topics related to hydrology and Shaun provided an overview of topics related to 
fisheries. One of the potential science opportunities they highlighted is identifying how to assess changes in 
both groundwater and streamflow. Kyle and Shaun explained that there are many geographic areas for 
which there is little to no data, and much of the available data are focused on salmon.   
 
Comment/question: Ideally, each desired outcome should correspond to a single state of knowledge 
category, instead of a range of categories. Do we need to refine the desired outcomes to more specifically 
identify the knowledge category? Kyle responded that the assignment to multiple knowledge categories is 
related to spatial scale – in some geographic areas there are a lot of data that pertain to the desired 
outcome, while in other areas there are few data. From the fisheries perspective, Shaun explained that 
there is a lack of information on smaller tributaries. He is optimistic that data can be gathered within a 
decade because there are ongoing efforts to obtain more data on those smaller streams and more 
opportunities for using remote sensing, use of drones, or citizen science.   
 
Comment/question: Are cumulative impacts from surface water use considered in the desired future 
conditions? Kyle indicated that recharge and infiltration of surface water into groundwater are included; 
however, every state and watershed manages these issues slightly differently, so the information available 
varies.  
 
Comment:  There is a tool developed by Trout Unlimited related to thermal regimes for Lahontan cutthroat 
trout that could be expanded to other native species. It allows managers to project outcomes under a range 
of scenarios.   
 
Comment: Flooding and peak flows are important to address. Maintaining stream crossing structures under 
changing climate conditions will also be important. In Washington, there has been work done on culvert 
sizing in relation to flood events; this is knowledge that exists and could be distributed (category 1). 
 
Comment: There was a special issue of Fisheries (journal) last year that focused on inland fisheries.  This is 
information that needs distribution (category 1). 

 

  

https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
http://www.tu.org/tu-projects/lahontan-basin-trout-initiative
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Management of At-Risk Species and Habitats 
Bruce Marcot, U.S. Forest Service 
Dominique Bachelet, Conservation Biology Institute 

For presentation slides, see file “6. NWCSC SAC-SAP At-Risk Species_3May17.pdf” on the SAC-SAP meeting 
webpage.   
 
This subgroup focused on four priorities: (1) managing habitat in changing climates, (2) developing 
collaborative monitoring programs, (3) conserving and managing wetlands, and (4) identifying thresholds 
for conservation planning. The range of available knowledge includes spatial data, adaptation planning and 
guidelines, species and habitat research, and adaptive monitoring frameworks. Bruce noted that a fine filter 
is needed for many of the desired outcomes, as some of the habitats and species that need monitoring may 
not be realistic at a coarse, regional level and may need to be considered at a local level.   

Comment: Alpine environments, particularly alpine wetlands, migratory bird species, and assessment of 
impact to ecological services should be added to the desired outcomes. 

Comment:  The NW CSC may want to assume a role in addressing structural and procedural issues impeding 
the distribution of data (for example the BLM and USFS’ Remote Area Weather Stations network).  
 
Comment: The desired future conditions around wetlands need to expand to include agricultural lands, as 
these lands are often wetlands and practices affect pollinators and other species.  
 
Comment: This discussion illuminates a thread that is relative to actionable science, namely, can we tier 
broad groupings of wetlands and then identify which types of wetlands are at greater risk and what services 
will be lost if this group of wetlands will be lost? The general consensus from the group was that this should 
be a new desired outcome. 
 
Comment: What about ecosystem functioning of wetlands? How will ecosystem goods and services be 
impacted by climate change? Ecosystem goods and services are of particular interest, and there is a large 
human dimensions and storytelling component to this. 

 
Management of Invasive Species and Pathogens 
Brian Harvey, University of Washington 
Phil Mote, Oregon State University 
David Pyke, U.S. Geological Survey 

For presentation slides, see file “7. NWCSC SAC-SAP Invasives_3May17.pdf” on the SAC-SAP meeting 
webpage.   
 
Dave and Brian presented information regarding invasive species and pathogens in grasslands and forests, 
while Shaun Clements contributed information on aquatic invasives that were identified by the Aquatics 
Resources Management subgroup. Current knowledge consists of limited information on specific species 
and could potentially be expanded using trait-based characteristics to build on the existing knowledge base. 
For many aquatic invasive species, baseline data is not available at this time and more information is 
needed on distribution, habitat requirements, dispersal potential, barriers to movement and monitoring 
needs. Shaun pointed to environmental DNA (eDNA) as a good way to expand the knowledge base for 
aquatic systems, but noted that much of this knowledge will take 5-10 years to develop.   

https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
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The subgroup requested more guidance from the SAC as to the direction of the desired outcomes. The 
group discussed how to best move forward with invasives and disease, noting that they could take a broad 
or narrow approach depending on what the management needs are. It was noted that many agencies are 
looking into invasives and disease. The following were identified as potential areas of focus for the NW CSC: 

• Use traits of species to identify which species (groups) are most likely to be affected by climate 
change 

• Focus on vector-borne diseases, as these seem to be spreading rapidly. Many of these diseases 
affect people as well as animals (e.g. West Nile virus, Zika virus, and tick-borne diseases) and 
humans are often the vector 

• Identify diseases that accompany assisted migration 
• Take a forward-looking approach (identify what diseases are likely to appear next) rather than 

simply responding to invasions or diseases that have already occurred 
   

Comment: The SAC needs do some homework as to how we should address disease elements and 
invasives, recognizing that the strategies for addressing disease are not necessarily the same as the 
strategies for addressing invasive species. We may want to add people with specific invasive 
species/disease expertise to SAP in order to identify the science opportunities for this subgroup. 

Comment: There may be more information available through agricultural partners, as disease has a big 
impact on agricultural crops, and the outbreaks of disease and biological invasions are reported to the farm 
agencies. 
 
Management of Forest Resources  
Brian Harvey, University of Washington 
Bruce Marcot, U.S. Forest Service 

For presentation slides, see file “8. NWCSC SAC-SAP Forest Management_3May17.pdf” on the SAC-SAP 
meeting webpage.   
 
This subgroup has focused on fire, insects and pathogens/disease, and climate impacts on forest 
ecosystems based on the desired outcomes identified by SAC. Fire and forest pathogens are naturally 
occurring events; however, the occurrence and intensity of these events are shifting under changing 
climate conditions. There is a fair amount of science and models currently available regarding SAC’s desired 
outcomes, much of which could be synthesized to be made more accessible to managers. Brian suggested 
that in regards to forests and climate change, there are opportunities to monitor occurrences on the 
ground and learn from what happens ecologically to inform adaptive management in a changing climate.  
The areas that the subgroup had not fully explored were 1) developing best management practices for 
installing culverts, and 2) planning to address changing groundwater and soil moisture conditions.   

A question that was raised by a number of SAC members was “What happens after stand-replacing fire?”  
Brian noted that we’re currently on the cusp of being able to address this in a quantitative fashion. 
 
The group discussed the idea of crossover themes; for example, “What are the impacts of sudden oak death 
(SOD) on other species?” SAC members indicated that the management concern is to understand what is 
happening to the habitat, which will in turn allow them to better understand the impacts of SOD to species 
that inhabit regions being impacted by this pathogen. 
 

https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
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Comment: The North Pacific LCC and Washington Department of Fish and Wildlife have done modeling 
work on culverts, including estimate of runoff to estimate culvert sizing. Their models can address multiple 
climate scenarios.   
 
Comment: There seems to be a delayed response between fires and defoliators. Brian responded that 
studies on paleo record and observations have been conducted, however, they need to be updated and 
synthesized across multiple types of insect outbreaks, interaction with fire, and what this means to land 
management. 
 
Management of Rangeland and Shrubland Resources 
Dominique Bachelet, Conservation Biology Institute 
David Pyke, U.S. Geological Survey 
 
For presentation slides, see file “9. NWCSC SAC-SAP Rangeland Management_3May17.pdf” on the SAC-SAP 
meeting webpage.   
 
Dominique presented information on four desired outcomes for Rangeland Management: (1) invasive 
species, (2) grazing and climate planning, (3) at-risk species and habitats, and (4) management associated 
with energy development. There are a number of resources, some that need to be synthesized, translated, 
and shared, others that are not yet “climate smart” but could be. One big need that Dominique pointed to 
is finding the most updated sources of data and ways to communicate the information to managers and 
users.  She noted multiple areas for work on these desired outcomes within the next five years, including 
reworking rangeland maps to include information on invasive species distribution, extreme wind and rain 
erosion forecasting, and identifying potential changes in event (rain storm, wind storm, drought, etc.) 
severity. Looking further into the future, invasives monitoring networks could be established using LIDAR 
and drones to monitor conditions across large landscapes.   
 
Comment: The BLM has a ground level assessment and monitoring inventory made up of consistent data 
presented in a randomized sample across the U.S. The dataset is available to be used alongside climate 
monitoring and may be a useful tool for addressing rangeland management priorities.  
 
Comment: Changes in land use should be addressed, as these changes can have large impacts on 
temperature and CO2. This applies to all of the management priorities being addressed by SAP. 
 

Management of Other Lands and Waters 
Kyle Blasch, U.S. Geological Survey 
Phil Mote, Oregon State University 

For presentation slides, see file “10. NWCSC SAC-SAP Other Lands Waters_3May17.pdf” on the SAC-SAP 
meeting webpage.   
 
Phil and Kyle shared an overview of the desired outcomes that the “Other Lands and Waters” subgroup 
focused on, including drought planning for irrigation, water rights, changes in storms and hydrological 
peaks, and monitoring glacial mass and outbursts. They pointed to efforts in the Willamette Basin and 
around the country to create consistency on how water is used for humans and biophysical needs, noting 
that the big questions are around how the management of these affect species and how species 
management constrains human use. In regards to glacial mass balance, tying monitoring to understanding 
of specific glacial changes is needed.  
 

https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
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There was discussion around the contributions of the NW CSC in regard to state water management. There 
was energy around the idea that the science needs to be available to inform policy, regardless of the 
governmental systems of management. It was noted that the impact of pulling out groundwater needs to 
be communicated and that the states need support.  
 
Comment:  It is important to consider the impacts of climate change on groundwater as many communities 
rely on it as their sole water source. As surface water becomes more unreliable, communities will put 
greater demands on groundwater. Kyle and Phil thought that the data and ability to model ground water 
was 10-15 years out. However, they noted that USGS is trying to get a better understanding of ground 
water levels and impacts from climate changes in basins with single source use. 
 
Comment: The State of Oregon (OR Water Resources Department) is currently funding work to explore the 
socio-economic and ecological use of water in three different communities throughout Oregon.  
 
Comment: There is a need for more information from the SAC as to what management needs exist around 
erosion in agricultural fields and forests. 
 
Comment: Many tribes are particularly interested in glacial mass balance, as rivers are fed by the glaciers, 
and both riverbed elevation and infrastructure are impacted by glacial events. The state Departments of 
Transportation may be interested in this work as well. 
 

Full SAC-SAP Dialogue 
Facilitated by Donna Silverberg 

Donna broke the SAC-SAP members into small groups and asked them to respond to the questions stated 
below. The groups then shared out their discussion points in the large group.   
 
What “ah-ha’s” did you have from the information shared today? 
 

• There was a lot of thought put into developing the desired outcomes. 
• We are looking for more refinement of some of the desired outcomes. Specifically, what is the 

decision that needs to be made and what is needed to inform those decisions? 
• The SAC-SAP process worked well for looking at the natural resource issues; however, we need help 

in looking at the social science aspect of the work. 
• The social and cultural values need to be expanded. 
• There is a lot of relevant science going on and it is important to make connections between what is 

happening and the potential use of that information. The NW CSC could help facilitate 
interpretation and communication of that science. 

• Ecosystem services might be a useful, higher level framework to use as a general way to think 
about things, particularly in how to communicate out science and connect in social science. 
Ecosystem services can be used as both science and communication tools. 

• We have made great progress towards actionable science and an actionable science agenda. 
• We need to take a look at this Administration’s priorities and see how our work fits into it, while 

also keeping an eye on the longer term picture. 
• Science is going to start linking many of the things that we are just now starting to think about.  

There are many factors that are going to interact and affect management decisions and outcomes.  
As we work through the Science Agenda, these science products will not be in separate silos. We 
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are working to understand how they interlink, and have to be clever and efficient in how we study 
and incorporate them into the tools that we bring forward. 

 
What, if any, questions do you still have? 
 

• What is the NW CSC’s niche? 
• Who is looking at the really big picture and making sure that the work is tied together? 
• When will the refinement or deeper dive into the ideas presented today occur? 
• Does it make sense to follow the model of investing in individual projects, or should there be an 

investment in larger scale projects that may have a bigger impact? 
• How do we navigate through the shifting sands of Administration changes, particularly the Federal 

changes? 
• Will the national center constrain our regional agenda? 
• How do we get a better grip on the adaptive systems and systems that are adapting to changes? 
• How will we work to reduce redundancy between the groups and translate this into a Science 

Agenda?   
• How will tribal concerns be integrated? 
• Are there or will there be best practices in how we communicate out scientific information? 
• Are there opportunities to learn from each other on how to best disseminate information? 
• How do we get the biggest collective impact from this work? 

 
Where has the information presented taken your thinking at this point? 
 

• There is a narrow window of opportunity to impact some of these things.  Where is the greatest 
point of urgency? How can these issues be staged to get where we want to be in 20 years?  Should 
we focus on a few things, or spread the effort out?  

• There is a lot to think about in regard to navigating, packaging and messaging of this information 
and needs, in terms of both the short and long term goals.  

• Focus on where we can get the biggest bang for the buck. 
• There is a need for more information from the SAC to help articulate the content of the Agenda. 
• Do we need to prioritize the Agenda? 
• We need to connect the data, and hydrology seems to be a connecting factor. 
• Thinking into the future and projecting further out is key; project out seven generations. 
• How does land use and climate work together to change the system? We should shift our focus to 

opportunities and areas of heightened resiliency and adaptation. 
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Thursday, May 4  

The draft NW CSC Science Agenda for 2017-2022  
Nicole DeCrappeo, NW CSC Deputy Director 

For presentation slides, see file “11. NWCSC SAC-SAP Draft Science Agenda_4May17.pdf” on the SAC-SAP 
meeting webpage.   
 
Nicole provided an overview of the draft NWCSC Science Agenda for 2017-2022. The Agenda lays out the 
general direction for the next five years of work; annual workplans will then focus on implementing the 
Agenda. The NW CSC is interested in getting SAC-SAP input to help shape the final agenda, which will be 
finalized in October 2017.  Written comments are welcome and deadlines for input will be clarified in the 
near future. 

Pillars of the Science Agenda include: 

• Management priorities drive science opportunities 
• Emphasis on climate adaptation science and evaluating climate adaptation actions 
• Co-produced actionable science  
• New emphasis on synthesis and interpretation  
• Partnerships and leveraging  
• Innovation 
• Flexibility 

The Agenda will be focused on developing climate adaptation science and evaluating on-the-ground climate 
adaptation actions but will not include mitigation actions. Furthermore, all projects will have an element of 
co-produced, actionable science. A new emphasis on synthesis and interpretation speaks more to how the 
Agenda will be implemented: there is some new science needed, but more so, there will be a focus on 
finding ways to communicate and disseminate information and tools that are already available. A large part 
of this work will rely on collaborating regionally, being innovative scientifically and with project 
implementation, and creating flexibility in the process to adjust to changes along the way. 

Looking back at the Science Agenda for 2012-2016, Nicole noted that it was extremely broad and more 
focused on increasing scientific understanding. It was oriented around science needs, research products, 
and academic symbols of progress; however, it did not recognize clear endpoints, resource management 
goals, or ways to identify and evaluate success. On the contrary, the Science Agenda for 2017-2022 is very 
goal-oriented, assesses the current state of knowledge, and establishes evaluation modules. 

The SAC-SAP discussed the pillars of the Agenda, noting that if they can reach consensus on the pillars, it 
will create a strong foundation from which they can all work from cohesively. In order to do so, it was 
suggested that the description of the pillars are expanded to clarify the intent - to explicitly call out aspects 
that are only implicitly included at this point. For example, it was suggested that the pillars include key 
language such as “climate” and “research”, and that “actionable science” is further clarified as developing 
tools to inform management.  Additionally, it was suggested that current and emerging issues are called out 
as part of the “adaptation” pillar. Nicole noted that these elements are included in the draft; however, they 
could be added upfront to provide more context.   

The SAC-SAP inquired as to what the Science Agenda will look like when it is implemented. Specifically, how 
will flexibility play out when there are funding limitations? Gus responded that the idea is to not be wedded 
to components of the agenda, as there will likely be changes along the way that the NW CSC will need to 

https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting
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respond to. Instead, they will focus on partnerships and try to leverage efforts by working together to 
satisfy the needs of the region as best as possible.    

Nicole continued that the Agenda includes explanation of the climate situation from both an environment 
and socio/cultural perspective. She said that the NW CSC wants to be sure to make those connections 
between climate change and the associated human elements; however, the SAP social scientist was not 
present to expand on how the perspectives will be integrated. 

Definitions were provided for key terms used in the Agenda: ‘desired outcome’, ‘management priority’, 
‘management goal’, and ‘science opportunities’. Nicole noted that the intention is to have shared language 
and clarity. The ‘desired outcomes’ are drawn from the initial management interests or decisions that were 
provided by SAC members; these outcomes were consolidated into the six management priorities (and 
subgroups) discussed yesterday. ‘Management priorities’ are the broadest grouping recognized for the 
purposes of the Agenda. ‘Management goals’ are an intermediate aggregation of the desired outcomes. 
Finally, ‘science opportunities’ point to research directions for the NW CSC to pursue.    

The group discussed how research turns into management tools. They suggested that there is an 
opportunity to improve the translation of research into a product that is useful to decision makers. By 
clarifying early in the research proposal process what the end management need is, researchers will be able 
to deliver a better product and communicate it out in a way that specifically addresses the need.  
Furthermore, this is an opportunity for managers to provide input as to what they need to inform their 
decision making.  It was noted that the SAP will be integral in identifying who should apply for the 
proposals, clarifying the users, and how to best communicate to both producers and users so that the NW 
SCS is developing successful Requests for Proposals (RFPs). Gus responded that the RFPs can be used to 
support partnerships between researchers and managers by requiring that they are connected in the 
development of the proposal. For example, managers may need to provide a letter of support that 
describes how they will utilize the product. Additionally, managers could be asked to commit to the full life 
of the research and participate in the evaluation. He continued that the NW CSC intends to orchestrate a 
series of checks and balances to make sure that the region is getting what they need, as laid out in the 
Science Agenda for 2017-2022. 

Some expressed concern that with budget cuts, efforts to develop tools for management are often cut first. 
Furthermore, it is incredibly time intensive and expensive to conduct research and then develop a useful 
tool that everyone can use. The NW CSC will need to think strategically on how to successfully fulfill this 
agenda. There may be a need to broaden the scope when it comes to getting proposals. 

The SAC-SAP generally thought that the definitions and descriptions of the different layers were helpful.  
They provided the following input and questions: 

• It is important that the science opportunity broadens the desired outcomes. In response, Nicole 
clarified that the science opportunities are designed to have more than one desired outcome 
nested within them. 

• The SAP’s assessment of the current knowledge was light in category 1 (knowledge/tools already 
exist, but need to be publicized). Could the “science opportunity” concept be encouraging us to 
focus too much on future science and new knowledge creation?   

• Ensuring that the RFP parameters are broad enough to allow for the University Consortium to 
continue integrating graduate level students will be important in order for the Science Agenda to 
be compatible with the University Consortium. 

• There are research questions that need to be answered and will not lead to a tool, and there is 
existing research that could be developed into tools. Is the NW CSC looking to focus on developing 
tools? Gus responded that the NW CSC is not looking to exclusively develop tools, instead, they will 
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pay attention to the request for tools and also develop other kinds of research science. It was noted 
that from a managers’ perspective, tools are not always what is needed, sometimes it is 
information to incorporate into risk management or project design. 

• Designing and implementing research and then developing a tool takes time and the 2-year 
proposal timeframe does not facilitate this work. The NW CSC should consider funding research and 
tool development as separate projects. Gus noted that the NW CSC funding constraints require the 
2-year cycle. However, there is opportunity to finish a project and then fund the follow-up project 
as well.  

• Talking as a group about how to be strategic is very valuable, as actionable science is hard to get at 
and can be accomplished in many ways. Additionally, there are resource constraints that will 
require an added level of strategy, as there are tools to develop, workshops, outreach, and such.  
The NW CSC should consider setting up a subgroup that helps to apprise the group of specific 
approaches to strategically accomplish these goals. 

Nicole provided an example section of the Science Agenda for 2017-2022 illustrating science opportunities 
under the management goal. This section included the state of current scientific knowledge category based 
off of the subgroups’ work. She also explained that measuring achievement is separated out into three 
levels (see “The draft NW CSC Science Agenda: How do we measure achievement?” below):  

1. Project evaluation: Are the projects administratively compliant? (The NW CSC already has 
criteria to evaluate this) 

2. Process evaluation: Has the 2017-2022 Science Agenda been successfully implemented?  
(Criteria and metrics still need to be developed for this) 

3. Outcome evaluation: Are CSC products informing management decisions? (The group needs to 
discuss this concept further) 

SAC and SAP members shared that they are generally supportive of the direction that the Science Agenda 
for 2017-2022 is going in and that the state of knowledge categories are really helpful to determine what 
work is needed moving forward. Additionally, it was noted that if the NW CSC and SAC-SAP are successful, 
this approach may be used as a model for other CSCs.  

 

The draft NW CSC Science Agenda: How do we measure achievement?  
Gustavo Bisbal, NW CSC Director 

For presentation slides, see file “12. NWCSC SAC-SAP Evaluation_4May17.pdf” on the SAC-SAP meeting 
webpage.   
 
Gus presented preliminary ideas for evaluation of the NW CSC Science Agenda for 2017-2022. The NW CSC 
wants to ensure that products developed under this Agenda are high-quality and help resource managers 
make decisions. The Agenda will have a tiered evaluation process that will assess (1) individual projects 
funded by NW CSC, (2) the process through which the Science Agenda was developed and implemented, 
and (3) the outcomes resulting from its implementation. Each tier requires different information and 
metrics, and all take time and money.   
 
To illustrate the evaluation approach, Gus provided a cooking metaphor; comparing the process of 
evaluating the new Science Agenda to cooking a stew:  
 

https://www.nwclimatescience.org/joint-sac-sap-person-meeting
https://www.nwclimatescience.org/joint-sac-sap-person-meeting


14 
 

1. In making a stew, there are a number of ingredients that require specific qualities in order to 
concoct a tasty stew. Similarly, in implementing the Science Agenda, there will be a variety of 
research projects that will need to meet specific requirements. This is project evaluation. For 
example, projects will need to meet quality controls, external standards, reporting requirements, 
etc. Project evaluation is already taking place under the current Science Agenda and will continue 
as the NW CSC implements the Science Agenda for 2017-2022. 

2. To ensure that the stew is developing into the desired dish, the cook does a taste test. This is 
process evaluation. The Science Agenda establishes a process for the NW CSC to implement 
projects. Elements that will be evaluated in the process evaluation include outputs, partnerships, 
communication, user communities, coordination, and financial analysis. Each of these elements 
requires different metrics. Coordination is very important - how are scientists, managers, and 
stakeholders working together to satisfy the Agenda? In addition, the NW CSC needs to know what 
work others outside the NW CSC are doing and assess that work as well.     

3. The final step is when the guest or customer tastes the stew. This is outcome evaluation. Elements 
of outcome evaluation will include actionability, iteration, quality of the delivery, credibility, 
satisfaction, co-production benefits, and salience. The NW CSC will assess whether the scientific 
information that the managers needed in order to make decisions was provided. This step will 
occur once the Science Agenda for 2017-2022 is fully executed. 

 
Gus noted that under the old Agenda, there was no process to evaluate, nor a determination of 
management need or urgency from the SAC. Moving forward, the NW CSC wants to ensure that partners 
across the region are working together to take ownership of the work. The questions for evaluation will 
need to be crafted carefully and intentionally. The NW CSC plans to consult with professionals to design the 
evaluation process. SAC-SAP members indicated that there needs to be a balance between the cost of the 
(project) work and the cost of evaluation. It was noted that, typically, evaluation should account for 10% of 
the overall project budget. 
 
The group agreed that the NW CSC is on the right track in their thinking about evaluation; however, it is 
critical to get the social science perspective incorporated into both the science agenda and the evaluation 
process. For instance, researchers, practitioners, and managers all have a unique relationship with the work 
and thus will be assessing it differently. These nuances will be important to capture. The group was 
interested in creating accountability for NW CSC work by using outcome evaluation to better understand 
how the science is used in management. 
 
SAC-SAP members shared the following questions and comments: 

• Include evaluation of the partnerships.  
• It would be helpful to have a sense of what the level of commitment is for evaluation. Are we 

committing to evaluating outcomes every five years? Will every project have an evaluation? 
• New evaluation elements can be brought in to showcase the work in the Northwest. 
• There seems to be a mix of project and center evaluation, which require different metrics and have 

separate contributors and degrees of success. These should be clearly separated in the evaluation 
process. 

• There could be a lag between the project and the outcome evaluation. 
• Consider a science consistency evaluation in which researchers evaluate planning documents 

(example: Environmental Impact Statements) to see if planning and management had considered 
the science correctly. 

• Consider the difference in outcomes and outputs. There are outcomes that are influenced by many 
factors that we do not have control over. Both may be helpful to evaluate to some extent. 



15 
 

• The USFWS’s Science Investment and Accountability Schedule could be useful for developing 
evaluation procedures. 

• It may be helpful to evaluate the RFP process to improve the long-term success of the program.  
And also to be upfront about any evaluation metrics for PIs. 

 
 

Reflections on the SAC-SAP Experiment 
Gustavo Bisbal, NW CSC Director 

For presentation slides, see file “13. NWCSC SAC-SAP Experiment_4May17.pdf” on the SAC-SAP meeting 
webpage.   
 
SAC-SAP members were asked to complete a survey to assess how the SAC-SAP experiment is working from 
the participants’ points of view.   
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The NW CSC asked the group to consider the following questions: 

a. What is working well? 
b. What could work better 
c. What is not working at all? 
d. What is promising about the work that we are doing? 

 
In reflecting on these questions, SAC-SAP members shared that the NW CSC has done a great job in bringing 
the teams together for discussion and that the experience has been a positive one. It was suggested that it 
would be nice to have more in-depth face to face meetings in the future and to continue working in 
subgroups, as there seems to be a lot of work that is accomplished in these smaller groups. There was 
interest in hearing more as to how the SAC-SAP can help support the work that is done between meetings 
and a need for better understanding of the process moving forward. Some SAP members expressed that 
they would appreciate more direct and detailed feedback from the SAC as to the direction the SAP has 
taken the management priorities up to this point. 
 
There was also a suggestion to consider “harder hitting” questions for future surveys, as it was easy to 
respond positively to the questions. However, the surveys did result in valuable data that could lead to 
improvements. The group wondered how their input would be incorporated and what their role would be 
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moving forward. One member offered that the sub-groups could help revise the Agenda. Nicole responded 
that they want to keep the SAP members separate from the Agenda drafting, as to avoid potential conflicts 
of interest and allow SAP members to consider submitting proposals for work in the future. Instead, NW 
CSC will revise the Agenda, incorporating SAC-SAP input, and the region will work together to implement it. 
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Next Steps and Process  
Gustavo Bisbal, NW CSC Director 
Donna Silverberg, DS Consulting 

In closing, Donna asked the group to share with each other what is promising about the work that they 
have experienced during the SAC-SAP conversation. Members shared: 

• In October, we will have a one-of-a-kind Science Agenda that is a blueprint for the real issues in the 
Northwest. This is powerful. 

• The enormity of the task in front of us and the positive steps made thus far are impressive. 
• The NW CSC’s work and efforts to pull this together and to bring the group along the way are 

impressive. 
• This is a good process and it is great that it is happening in the Northwest. The Agenda is hitting the 

right level of focus for management needs. 
• With the emphasis on co-production, we will have science to integrate into management. 
• This conversation with managers and scientists allows us to address needs at a programmatic level. 
• It is always better when scientists and managers are talking together. 
• We are seeds of the future. Scientists and decision makers need to keep talking to make change. 
• It is interesting and positive to see the integration of science and management. The move towards 

more actionable science that fits management needs is promising. 
• Getting science to be actionable is difficult, and we are tackling it!  
• The knowledge categories are incredibly helpful and are key to making the Agenda actionable. 
• Actionable science is very important to the tribes; engaging on the human aspect of climate change 

will be valuable.  
• The dialogue that has taken place is appreciated. Actionable science takes time, dedication, 

willingness to listen, learn and communicate; this group is engaging in that.    
• The draft Science Agenda and the conversations have all been productive steps forward. In the 

future, there may be opportunities to bring political staffers into the room to experience the 
conversation and join the process and see that this is a regional agenda. 

• The transparent and proactive approach to integrating a large group of people to develop a clear 
agenda is promising. This can be showcased as a model for all of the CSCs to move towards and can 
be shared out with policy makers. 

• Prioritizing the research needs will be important. 
• This collaborative process is critical and will result in a great product in the end. 
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The process of how we came to these Management Goals, Key Science 
Opportunities, and State of Knowledge categories is clear and logical

SAC
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• The sub-group work was meaningful, appreciated the opportunity to share with colleagues. 
• The process will be enhanced with the addition of the new Tribal liaison, as the management goals 

have impact on the tribes. It will be good to start conversations on the human dimensions of it all. 
• We are working on science topics that are needed for managers in the region. We are all moving 

towards a regional agenda together.  
 

Gus shared that the NW CSC has gotten a lot of good input from the team, and now they will incorporate it 
and deliver a revised draft product back to the SAC-SAP. The commitment, engagement, deep thinking, and 
the brain trust are exciting to the NW CSC and they are excited to continue work with the group. 
 
Moving forward, the NW CSC will work to further develop the Science Agenda. There will be more 
opportunity for the SAC-SAP to provide input in upcoming versions.   
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Draft Science Agenda 2017-2022 

Introduction 
 
Since the creation of the U.S. Department of the Interior (DOI) Northwest Climate Science Center (NW 
CSC) in 2010, Idaho, Oregon, and Washington residents – which include people, wildlife, and fish – have 
experienced record-setting high temperatures and low snowpack, severe and costly wildfire seasons, 
and unprecedented drought emergencies. The impacts of climate change are already being felt in the 
Northwest, and adaptation planning is occurring in every sector, from public health to emergency 
planning to infrastructure management. Because healthy, safe, and economically prosperous conditions 
for people depend heavily on intact, functioning ecosystems, the need for climate change information 
and adaptation options is important now more than ever. 
 
The NW CSC was established to help safeguard the 
natural and cultural resources of Idaho, Oregon, and 
Washington by providing managers and policy-
makers with timely and accessible science on climate 
change impacts and adaptation actions. The NW CSC 
is one of eight regional DOI Climate Science Centers 
(CSCs) across the country that are managed by the 
U.S. Geological Survey (USGS) National Climate 
Change and Wildlife Science Center (Fig. 1). In order 
to capitalize on the diverse scientific expertise of each 
region, all CSCs are federal-university partnerships 
comprised of a host university and regional university 
consortium partners, as well as USGS staff and 
scientists. For 2017-2022, the NW CSC is hosted by 
XXXX in conjunction with XXX, XXX, and XXX. 

Figure 1. Map of the eight regional Department of 
the Interior Climate Science Centers. 

 

 
 

The mission of the NW CSC is to coordinate the expertise of federal and university scientists to provide 
scientific information and tools that may help address federal, state, and tribal resource managers’ 

priorities in response to a changing climate. 
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This Science Agenda charts the overall science direction and opportunities for the NW CSC in 2017-2022.  
It offers a common platform for the delivery of all other NW CSC services (e.g., education and training, 
communications, data management and delivery) and will be used to determine climate adaptation 
science projects that will be funded by the NW CSC. It will also be used by the NW CSC Director, in 
collaboration with regional stakeholders, to develop annual science work plans and to describe the 
proposal review cycle leading to project selection.  
 
The foundation for the NW CSC Science Agenda for 2017-2022 is supporting actionable science (Box 1) 
that is centered on adapting to future environmental conditions. As the multi-stakeholder federal 
Advisory Committee on Climate Change and Natural Resource Science (ACCCNRS) defines it, actionable 
science “provides data, analyses, projections, or tools that can support decisions regarding the 
management of the risks and impacts of climate change. It is ideally co-produced by scientists and 
decision-makers and creates rigorous and accessible products to meet the needs of stakeholders” 
(ACCCNRS 2015). Supporting the co-production of actionable science is one of the cornerstone services 
the NW CSC has provided and will continue to provide to the natural and cultural resource management 
communities. This service is intended and designed to occur at both the individual project level and 
regional program levels.  
 

 
 
The NW CSC recognizes that there are significant variables and sideboards that may affect or influence 
implementation of science activities at any given time. Primary among these are concerns over 
resources administered by DOI and its Bureaus, evolving regional priorities expressed by our 
stakeholders and other partners, annual Congressional budget allocations and guidance, staff capacity, 
and tactical investments. Consequently, the Science Agenda has been developed to be flexible enough 
to respond effectively to these conditions while identifying the key science opportunities to address 
management priorities.  
  

Box 1. Supporting Actionable Science 
 
Key components of actionable science that the NW CSC supports include: 
 

1. Conducting scientific research that is directly related to our stakeholders’ stated resource 
management priorities 

2. Developing projects that are policy and practice relevant, not prescriptive 
3. Encouraging scientists and managers to work together through the life of the project, from 

the proposal stage through final product development 
4. Ensuring that scientific products and tools developed through funded projects are 

understandable and accessible to end users. 
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The NW CSC Science Agenda for 2017-2022 presents the following: 
1. Projected future climate conditions for the Northwest and the resource management challenges 

and economic impacts associated with these changes 
2. Science opportunities through which the NW CSC can make the greatest contributions in 

addressing management of natural and cultural resources under changing climate conditions 
3. Metrics to assess the NW CSC’s progress in addressing Northwest resource management 

priorities 

Climate Change in the Northwest 
The Northwest is well-known for its diverse landscapes: rocky shorelines meet wet, temperate 
rainforests, and snow-packed volcanic mountains descend into the dry sagebrush steppe. Ample 
snowmelt and rainfall in western Oregon and Washington fill salmon- and trout-laden streams and large 
hydroelectricity-producing rivers. East of the Cascade Range, native bunchgrasses sustain large herds of 
mule deer, pronghorn, and cattle, while sagebrush provides cover to sage grouse and pygmy rabbits. 
Growers use the region’s rich soils to produce apples, wine grapes, grass seed, Christmas trees, 
potatoes, and onions, while tribal members harvest salmon, elk, camas roots, and berries for First Foods 
ceremonies. Climate change threatens all of these iconic Northwest features, species, crops – and, 
ultimately, human livelihoods – as projected rising temperatures and changes in precipitation patterns 
combine to create novel environmental conditions across the region. 

 
Temperature and precipitation 
In the 21st century, average annual temperature in the Northwest is projected to increase by 
approximately 3°F to 10°F by 2070-2099 (compared to 1970-1999), with the largest increases 
occurring in summer (Mote et al. 2014). Annual average precipitation projections vary across climate 
models, but most agree that summer precipitation will decrease significantly (up to 30% by the end 
of the century) (Mote et al. 2014). These future Northwest climate conditions may result in dramatic 
changes to the region’s water supplies, as well as the frequency and severity of wildfires, droughts, 
floods, and pest and pathogen outbreaks, all of which could have severe ramifications for human 
health, agricultural production, power generation, and recreational opportunities.  
 
Changes in water supply and quality 
Increased temperatures and more variable precipitation patterns will pose serious challenges to 
Northwest water supplies. Reductions in winter snow accumulation combined with changes in the 
timing of snowmelt, volume of rainfall, and groundwater recharge and discharge rates will have 
myriad consequences for ecosystems, fish, wildlife, and human communities throughout the region.  
For example, fish species that spend all or part of their lives in rivers, including salmon, steelhead, 
and trout, will suffer from decreased summer flows, increased flooding and winter flows, and warmer 
stream temperatures. Projections suggest that one-third of the current suitable habitat for coldwater 
fish in the Northwest will be too warm for them to tolerate by 2100 (Karl et al. 2009). 
 
Increased wildfire frequency/severity 
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Increases in wildfire frequency and severity is cited by many federal, state, and tribal agencies as one 
of their highest concerns under future climate scenarios. As air temperatures increase and summer 
soil moisture levels decrease, the probability of wide-spread, catastrophic wildfires continues to rise. 
While wildland fire is a natural part of many healthy, functioning forest, shrub, and grassland 
ecosystems, anomalous “mega-fires” can disrupt multiple industries (e.g., farming, logging, 
recreation), threaten property and human lives, destroy important habitat areas, increase soil 
erosion and sediment load into streams, and create major public health problems. The volatile fire 
seasons from 2013-2015 accounted for an annual average of 81,467 acres and about $88 million in 
fire suppression costs in Oregon (Oregon Department of Forestry). 
 
Increased frequency and intensity of extreme events 
More variable climate and weather patterns, accompanied by more frequent and intense droughts, 
floods, and heat waves, are becoming the new normal in the Northwest. Increasing temperatures, 
diminishing snowpack, and reduced summer soil moisture are expected to increase the frequency 
and severity of droughts across the western United States. The Northwest is already experiencing 
these conditions: during August 2015, 100% of land area in Oregon and Washington and 48% of land 
area in Idaho was in severe or extreme drought status. These conditions affected over 12 million 
people in the region (U.S. Drought Monitor) and cost Northwest farmers at least $800 million in 
economic damages (McLain et al. 2017). In forested areas, severe droughts can heighten the 
susceptibility of trees to attack by mountain pine beetles and increase the probability of stand-
replacing wildfires. On the flip side, flood risks are expected to increase as more precipitation falls as 
rain rather than snow during winter months or, alternatively, as heavy snowpacks melt quickly during 
warmer spring months. Reservoirs in Idaho, for example, have been stressed in 2017 due to a 
combination of heavy snowpack followed by rapid snowmelt.  
 
Sea Level Rise and Coastal Communities 
The effects of sea level rise, erosion, inundation, threats to infrastructure and habitat, and increasing 
ocean acidity collectively pose a major threat to the region. Global sea levels are projected to rise an 
additional 1-4 feet from current levels by 2100, however Washington and Oregon may experience 
less sea level rise than the global average due to tectonic uplift along the coastline. Coastal 
wetlands in the Northwest support a wealth of ecosystem services, including providing habitat for 
fish and wildlife and protection from floods. The tidal marshes, mudflats, and shallow bays of coastal 
estuaries link marine, freshwater, and terrestrial habitats and provide economic and recreational 
benefits to local communities. For Washington and Oregon, many tidal marshes will be resilient to 
sea level rise over the next 50-70 years, but sea level rise will eventually outpace marsh growth and 
drown most high and mid-marsh habitats by 2110 (Thorne et al. 2015).  
 
Increased spread and damage from invasive species, pests, and pathogens 
Invasive species, pests, and pathogens already cause extensive environmental and economic damage 
in the Northwest. Warmer temperatures and increased atmospheric carbon dioxide levels will allow 
many weeds, pests, and pathogens to expand their ranges and increase the probability of surviving 
through the winter. Current methods used to control these damaging species may be less effective 
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under future climate conditions.  
 
Tribes 
Tribes and First Nations will be some of the hardest hit communities in the Northwest. Because their 
economies and culture are so closely connected with the natural resources on their reservations, 
ceded lands, and usual and accustomed areas, any changes to the availability of those resources can 
have devastating effects on tribal health and well-being.  
 
Human health 
The potential impacts of climate change on human health are numerous: projected longer, more 
intense heat waves will challenge public health agencies, while air pollution from increased ground-
level ozone and wildfire smoke will likely worsen respiratory and cardiovascular illnesses. Water 
quality that is compromised by both drought and increased water temperatures could lead to 
conditions that give to harmful algal blooms and waterborne diseases. 
 
Economic impacts 
Many sectors of the Northwest economy will be impacted by climate change. Agriculture may suffer 
from changes in the length of growing seasons, increased pressure from pests and pathogens, severe 
droughts, and extreme heat. In Oregon, for example, extreme heat is projected to reduce beef 
production, leading to estimated losses of $7M and $11M in 2020 and 2040, respectively (Niemi et al. 
2009).  
 
Northwest rivers generate 40% of the nation's hydropower (Mote et al. 2014), therefore significant 
decreases in streamflows could reduce hydroelectric supply and lead to large economic losses in the 
region. Extreme decreases in hydropower production may occur in summer months at the same time 
that increased demand for cooling is needed. Region-wide, seasonal hydropower is projected to 
decrease by approximately 17-21% by 2080 (Hamlet et al. 2010).  
 
Warmer temperatures and earlier snowmelt have already impacted Oregon’s outdoor recreation 
industry, which is worth nearly $13 billion and directly employs 141,000 people. By 2040, losses to 
snow-based recreation industries like skiing could reach $124 million, while losses to the fishing 
industry could surpass $260 million (Deehr et al. 2016). 
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Key Science Opportunities for the NW CSC 
Given the myriad climate change challenges facing Northwest communities, tribes, and resource 
managers, it is crucial that the NW CSC focus its efforts on addressing the highest resource management 
priorities and providing climate adaptation science for the next five years. We found the most effective 
way to identify these priorities was to facilitate an open dialogue between regional resource managers 
and scientists; facilitating this co-production process is a primary function of the NW CSC and a bedrock 
principle in the architecture of this Science Agenda. We worked with the NW CSC Stakeholder Advisory 
Committee (SAC) and Science Advisory Panel (SAP) to develop a participatory process (Appendix 1) that 
identified the management goals and key science opportunities found below. SAP members then 
assessed the state of knowledge for each key science opportunity according to the categories in Box 2.  

 
Key Science Opportunities 
[Key Science Opportunities and State of Knowledge Categories are still under development, pending 
further input and refinement from SAC and SAP members] 
 

Management of Aquatic Resources 
Management Goal #1: Protect and enhance habitat for native salmon and trout 
 

Key Science Opportunities Knowledge 
Category 

Produce fine-scale projections of how stream temperatures and flows will 
change TBD 

Identify current and future habitat refugia for native salmon and trout TBD 

Scientifically evaluate actions taken to protect or restore salmonid habitat TBD 

Increase understanding of how climate change impacts to streams affect 
different life stages of native salmon and trout TBD 

 
  

Box 2. Assessing the State of Knowledge on Management Priorities 
 
To develop science opportunities for the NW CSC, SAP members assessed the state of knowledge 
around the management priorities identified by SAC members. The categories used were as follows: 
 

Category 1: Knowledge and tools already exist but need to be publicized 
Category 2: Knowledge exists but requires synthesis, assessment, interpretation, or tool development in 

order to be applicable to management 
Category 3: NW CSC can develop relevant knowledge to address a particular management priority or 

desired outcome in 2017-2022 
Category 4: NW CSC may not be able to develop relevant knowledge in 2017-2022 but could set the 

stage for developing that knowledge in the subsequent five years (2023-2028) 
Category 5: Developing relevant knowledge is not feasible within the scope or mission of the NW CSC 
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Management Goal #2: Develop resource stewardship strategies to promote and conserve 
aquatic biotic diversity and habitat connectivity 
 

Key Science Opportunities Knowledge 
Category 

Identify actions that strategically promote the retention of water in various 
ecosystems and across landscapes TBD 

Determine how and where coldwater refugia may be created and conserved 
to prevent salmonid mortality during periods of high water temperatures TBD 

Describe thresholds for water temperature, water chemistry, and streamflow 
that will alter the assemblages of plants and animals in aquatic ecosystems TBD 

 
 

Management of At-Risk Species and Habitats 
Management goal #1: Determine when recovery goals for at-risk species need to be modified 
under climate change 
 

Key Science Opportunities Knowledge 
Category 

Synthesize and distribute existing knowledge regarding potential climate 
change impacts for at-risk species and habitats TBD 

Develop decision framework tools that address climate change impacts for 
management and conservation of at-risk species and habitats 3 

Identify shifts in species distributions that may result from climate change TBD 

Identify cool-air refugia for at-risk species TBD 

 
Management goal #2: Develop methods to identify when species or habitats may become at-
risk as a result of climate change 
 

Key Science Opportunities Knowledge 
Category 

Determine trigger points for management of at-risk species and habitats to 
inform managers when conservation strategies need to be modified TBD 

Increase understanding on how changing climate conditions will affect the life 
histories of insect pollinators and the plants they pollinate TBD 
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Management of Invasive Species and Pathogens 
Management goal #1: Control the spread of invasive species and pathogens  
 

Key Science Opportunities Knowledge 
Category 

Determine changes in the rate of spread of invasive species and pathogens 
under projected future climate conditions TBD 

Evaluate the efficacy of current invasive species and pathogen management 
actions under projected future climate conditions TBD 

 
 

Management of Forest Ecosystems 
Management goal #1: Maintain healthy forests under changing disturbance regimes 

 

Key Science Opportunities Knowledge 
Category 

Improve predictions of how drought, fire, and pest/pathogen disturbances 
will change in forest ecosystems TBD 

Determine how forest community composition will be altered as a result of 
changing forest disturbance regimes TBD 

Improve understanding of how groundwater and soil moisture are related to 
forest health and how those may be altered with climate change TBD 

Evaluate the effectiveness of planting drought-, fire-, or pathogen-tolerant 
tree species under projected future climate conditions TBD 

 
 

Management of Shrubland Ecosystems 
Management goal #1: Maintain healthy shrublands under changing disturbance regimes 
 

Key Science Opportunities Knowledge 
Category 

Improve predictions of how drought, fire, and invasive species disturbances 
will change in shrubland ecosystems TBD 

Evaluate grazing strategies under projected future drought and fire regimes TBD 
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Management of Working Landscapes 
Management goal #1: Ensure adequate resource distribution to maintain healthy lands and 
waters for humans as well as plant and animal species and their habitats 
 

Key Science Opportunities Knowledge 
Category 

Examine impacts of climate change on water rights TBD 

Identify roads, property, and aquatic habitats that are at greatest risk from 
changes in hydrologic flows and increased storm events TBD 

 

 
Human Dimensions of Climate Adaptation 
[To be populated after further conversations with Lee Cerveny and SAC members] 

 

Key Science Opportunities Knowledge 
Category 

  

  

 

Partners and Stakeholders 
 
Because the Climate Science Center network is a Department of the Interior (DOI) construct, we work 
very closely with a number of DOI bureaus, including the Bureaus of Indian Affairs, Land Management, 
and Reclamation, and the Fish and Wildlife Service. The NW CSC is also committed to working in 
conjunction with other federal agencies, as well as state and local government agencies, universities and 
research institutes, NW tribes and tribal entities, and non-governmental organizations across the region. 
Management agency representatives help the NW CSC identify important management priorities, while 
academic, government, and tribal scientists help us determine appropriate research directions to 
pursue. Together, we support projects that help the larger Northwest community respond to threats to 
our natural and cultural resources.  
 
The NW CSC Stakeholder Advisory Committee (SAC) is comprised of representatives from state, federal, 
and tribal resource management agencies in the Northwest region (Appendix 2). SAC members meet 
regularly to help identify natural and cultural resource management priorities to ensure that NW CSC-
funded science is ultimately useful, relevant, and of value to the region. The SAC also provides crucial 
feedback on the effectiveness of the NW CSC's overall program. 
 
The NW CSC Science Advisory Panel (SAP) was created in 2016 to enhance the interaction between 
members of the NW CSC SAC and scientists engaged in climate change-related research. Their role is to 

https://www.nwclimatescience.org/stakeholder-advisory-committee
https://www.nwclimatescience.org/science-advisory-panel
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identify strategic-level Science Agenda themes and objectives that address management priorities 
identified by the SAC. Working closely with the SAC, the SAP helped develop the management-relevant 
research themes and opportunities found in this Science Agenda. 
 
Regional Academic Consortium and USGS Science Centers 
[To be populated pending the decision about the NW CSC host for 2017-2022] 

Data Management and Information Sharing 
A central function of the NW CSC is to share climate change-related information, data, and tools to 
support resource management decisions. The NW CSC follows the rigorous data management policies 
set out by our managing entity, the USGS National Climate Change and Wildlife Science Center, and 
utilizes USGS cyber infrastructure and repositories (e.g., ScienceBase, DEPTH) to efficiently manage NW 
CSC-funded project data and products. The NW CSC also shares scientific information, data, decision 
support tools, syntheses, and other products relevant to climate adaptation through our website, story 
maps, webinars, regional and national conferences, social media, press releases, and monthly email 
digests. 

Measuring Achievement 
[To be populated after conversations with SAC and SAP] 
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Appendix 1. Process for developing the NW CSC Science Agenda for 2017-2022 
 
Identification of Natural and Cultural Resource Management Priorities by SAC 
 
In October 2014, SAC members provided short presentations to articulate their agencies’ top 
management priorities in relation to climate change. The NW CSC identified ten themes from the 
information presented by SAC members (Table 1). Recognizing that the NW CSC cannot address all of 
these topics in detail, we grouped these ten themes into three tiers:  

• Tier 1: Themes that provided the best opportunities for future NW CSC leadership 
• Tier 2: Themes where other agencies or organizations have a leadership role 
• Tier 3: Themes where the NW CSC has already done a substantial amount of work 

 
Table 1.  Top management priorities for addressing climate change identified by the NW CSC Stakeholder Advisory 
Committee (SAC) in 2014.  

 Management Themes Related to Climate Change 
Tier 1 Areas for NW CSC leadership  

 Hydrologic regime shift impacts on salmonid habitat, agriculture, and infrastructure  
 Ecological impacts of drought  
 Identification of trigger points and ecosystem thresholds in relation to climate change 
 Effects of climate change on invasive species, diseases, and pests 
  
Tier 2 Substantial work has been conducted by other agencies/organizations  

 Landscape and habitat connectivity 
 Prioritization of areas for conservation or restoration 
 Ocean acidification effects on shellfish 
  
Tier 3 Areas where NW CSC has already funded substantial work 

 Providing access to downscaled climate data 
 Effects of sea-level rise on estuaries  
 Wildfire risk and adaptation actions 

 
In October 2016, the NW CSC provided SAC members with a questionnaire to more clearly identify the 
high-priority management activities that comprise the Tier 1 themes. In addition, SAC members were 
asked for input regarding timeframes for which information was needed; geographic, economic, 
jurisdictional, and social scopes of information needed; and forms of information delivery that would 
provide the greatest benefit for managers (e.g., peer-reviewed studies, syntheses, web-based tools).  
Based on the information provided in this questionnaire, the NW CSC identified six broad management 
priorities that provided the framework for identifying science opportunities for the NW CSC: 
 

1. Management of aquatic resources 
2. Management of at-risk species and habitats 
3. Management of invasive species and pathogens 
4. Management of forest ecosystems 
5. Management of shrubland ecosystems 
6. Management of landscapes affected by human use/working landscapes 
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Identification of NW CSC Science Opportunities by SAP 
 
After its establishment in November 2016, the SAP initiated their work on identification and assessment 
of the science opportunities for the NW CSC to pursue in 2017-2022 to most effectively address the six 
management priorities identified by SAC members. Although the 2016 questionnaire focused on Tier 1 
topics, Tier 2 and 3 items were not excluded from these six management priorities. Each management 
priority was reviewed by a subgroup of SAP members with expertise in that particular area. Through a 
series of conference calls, webinars, and meetings, the SAP subgroups worked closely with SAC 
members to resolve questions about the management priorities and insure that they identified the 
science needed to address each management priority. 

 
Although the management priorities are broad in scope, SAC members identified a number of more 
specific desired outcomes within each management priority to which new knowledge, tools, or 
techniques need to be applied. The SAP subgroups assessed the current state of knowledge for the 
desired outcomes within each management priority and identified the following five categories of 
knowledge to frame the science opportunities for the NW CSC in 2017-2022: 

 
1. Topics for which relevant knowledge and tools already exist but need to be publicized 
2. Topics for which relevant knowledge exists but requires synthesis, assessment, 

interpretation, or tool development in order to be applicable to management 
3. Areas where the NW CSC can develop relevant knowledge to address a particular 

management priority or desired outcome in 2017-2022 
4. Areas where the NW CSC may not be able to develop relevant knowledge 2017-2022, but 

could set the stage for developing that knowledge in the subsequent five years (2023-2028) 
5. Areas where developing relevant knowledge is not feasible within the scope or mission of 

the NW CSC 
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Appendix 2. Member agencies of the NW CSC Stakeholder Advisory Committee 
 

STATE AGENCIES 
Idaho Department of Fish & Game 
Montana Department of Natural Resources and Conservation 
Oregon Department of Fish and Wildlife 
Washington State Department of Fish and Wildlife 

TRIBAL ENTITIES 
Affiliated Tribes of Northwest Indians (ATNI) 
Columbia River Intertribal Fish Commission (CRITFC) 
Cow Creek Band of Umpqua Tribe of Indians 
Northwest Indian Fisheries Commission (NWIFC) 
Suquamish Tribe 
Tulalip Tribes 

FEDERAL AGENCIES 
Bonneville Power Administration (BPA) 
Bureau of Indian Affairs (BIA) 
Bureau of Land Management (BLM) 
Bureau of Reclamation (Reclamation) 
Environmental Protection Agency (EPA) 
Federal Highway Administration (FHWA) 
Forest Service Research (FS Research) 
Great Basin LCC (GBLCC) 
Great Northern LCC (GNLCC) 
North Pacific LCC (NPLCC) 
National Oceanic and Atmospheric Administration (NOAA) 
National Park Service (NPS) 
Natural Resources Conservation Service (NRCS) 
USDA Northwest Climate Hub 
U.S. Fish and Wildlife Service (USFWS) 
U.S. Geological Survey (USGS) 
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ADDENDUM to DRAFT NW CSC Science Agenda 
Evaluation Component 

 
This Science Agenda incorporates an evaluation component to measure its programmatic integrity, 
assess the value of NW CSC science services and products, understand the opinions about these services 
and products from stakeholders associated with our science activities, and identify any problems that 
may require corrective measures. The evaluation component of this Science Agenda includes three 
modules:  

1. Project evaluation,  
2. Process (or implementation) evaluation, and  
3. Outcome (or effectiveness) evaluation.   

 
Project evaluation is a systematic and objective assessment of ongoing and completed projects. Process 
evaluation helps stakeholders see how the NW CSC Science Agenda is being implemented. Outcome 
evaluation assesses how much of a difference the NW CSC science services and products made to the 
user community. While related and complementary, these three modules are distinct in their objectives, 
criteria, metrics, and assessment tools. We engage in these diverse evaluation approaches to provide 
useful feedback to a variety of audiences including multiple organizational administrators, Congress, 
science producers, science users, partners, and staff. 
 
PROJECT EVALUATION MODULE: The aim of this module is to determine the relevance and level of 
achievement of NW CSC-sponsored project objectives, compliance, and product delivery. The underlying 
mechanism to satisfy the evaluation of NW CSC-funded science projects follows management and 
accountability practices mandated by the Office of Management and Budget, the Department of the 
Interior, and the U.S. Geological Survey (Office of Acquisition and Grants, Office of Science Quality and 
Integrity, and National Climate Change and Wildlife Science Center). Together, these administrative 
levels have assembled a comprehensive system of requirements, standards, and checks and balances 
necessary to certify accountability and provide oversight of federally-funded activities. The NW CSC fully 
complies with and enforces these approved business practices and protocols, all of which are articulated 
as explicit terms and conditions contained in award documents and contractual arrangements. 
 
Sources of information to conduct project evaluation include project management team members, 
project partners, co-funding contributors, and resource management stakeholders. The required 
information is conveyed through the following instruments: annual project progress reviews, final 
project technical reports, ad-hoc Inspector General Office audits, annual CSC evaluation, and 5-year 
CSC reviews. 
 
PROCESS (OR IMPLEMENTATION) EVALUATION MODULE: This module is intended to analyze whether the 
Science Agenda is being implemented as intended and according to its original design. In other words, 
we are interested in knowing the level of consistency between the Science Agenda as a planning 
document and the resulting on-the-ground activities and scientific products that define our portfolio. 
This evaluation approach allows for an analysis of strengths and weaknesses, identification of barriers or 
unexpected opportunities, and real-time examination of how the Agenda could be better implemented. 
The questions that follow are illustrative and not necessarily a comprehensive list of all the information 
that may be used to satisfy this evaluation module: 
 
• Outputs: What science services and products has the NW CSC provided? (e.g., number of peer-

reviewed articles) 
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• Partnerships and leveraging: What partners and stakeholders participated in the 
funding/production/delivery of these services? (e.g., Landscape Conservation Cooperatives) 

• Communication: How were NW CSC services and products delivered to the user community? (e.g., 
Request for Proposal announcements, workshops) 

• User community: Who were the recipients or co-producers of NW CSC science services and 
products? (e.g., federal, state, and tribal resource management agencies) 

• Coordination: How did the NW CSC’s regional partners contribute to the implementation of the 
Science Agenda? (e.g., continue to administer regional inventory of contemporary relevant projects) 

• Financial analysis: What was the funding allocation per management priority? (e.g., funds assigned 
to individual projects or project clusters) 

 
OUTCOME (OR EFFECTIVENESS) EVALUATION: This evaluation module measures the direct effects of NW CSC 
science program activities on the user community. Put simply, it focuses on the effectiveness of NW CSC 
science services and products in informing resource management decisions. This module hinges 
primarily on questions asked to the user community and how much of a difference the NW CSC science 
services and products made for them. The types of outcomes this evaluation can measure include the 
awareness, knowledge, opinions, and skills gained by the different communities that participated in the 
NW CSC science enterprise. The items and questions that follow are illustrative and not necessarily a 
comprehensive list of all the information that may be used to satisfy this evaluation module: 
 
• Actionability: Did NW CSC science services and products address specifically stated management 

priorities? 
• Iteration: Did the engagement between information producers and users occur early, often, and 

throughout the duration of the project? 
• Quality of Delivery: Were the timing, target audience, and product formats adequate?  
• Credibility: Did information users regard the science services and products as credible? 
• Satisfaction: How were the NW CSC science services received by the user community? (e.g., level of 

interest/indifference) 
• Co-production benefits:  Did stakeholder participation in research teams result in changes in 

knowledge, attitudes, and skills among members of the user community? (e.g., number of briefings 
to executive levels) 

• Salience: Did stakeholders that participated in research teams and co-developed NW CSC science 
services and products utilize those outputs as demonstrated through concrete examples? (e.g., 
number of policy decisions informed by NW CSC science outputs) 

 
The collection and analysis of data for evaluation over the lifecycle of this Science Agenda requires an 
effective data collection strategy involving different kinds of methods and metrics, stakeholder analyses, 
and observational techniques. Protocols and metrics for each evaluation module will be developed 
further after consultation with stakeholders and practitioners who specialize in evaluation techniques.  
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State of knowledge summaries from NW CSC Science Advisory Panel subgroups 
 
Management of Forest Resources 
Topics under this priority include drought, invasives, and triggers (thresholds). 
 
“Knowledge Bins” 

(1) Knowledge/tools already exist but need to be publicized 
(2) Relevant knowledge already exists, but it requires synthesis, assessment, interpretation, 

translation and/or tool development 
(3) Relevant knowledge could be developed in the context of a 5-yr science agenda (2017-2022) 
(4) Relevant knowledge could be developed in 2022-2027 if the stage is set now 
(5) Developing relevant knowledge is not feasible within the scope of the NW CSC 

1.  Planning for wildfire response (USFS, GNLCC, NPS). 
Desired outcome:  Incorporate understanding of how climate change will/may affect fire regimes and 
inform forest management pre- and post-fire. 

Knowledge Bins: (2) Relevant knowledge already exists...; and (3) Relevant Knowledge could be 
developed in the next 5 years 

There is a fair amount of existing research about how climate change is likely to affect fire regimes, 
however much of this research is fairly broad in scale (e.g., encompassing several ecoregions) and/or 
focused on similar systems in areas outside the Pacific Northwest (much of this has been conducted in 
the CA Sierra Nevada Mountains and in the US Rocky Mountains). The Pacific Northwest has seen some 
of the largest fire years on record over the last 3-4 years, and an excellent opportunity exists to 
empirically test the effects of changing fire regimes on forest resilience. For example, since 2014, WA 
has experienced records in burned area (2014), unprecedented fires in coastal temperate rainforests 
(2015), and short-interval reburns of forests with longer natural fire-return-intervals (many areas “re-
burning” since the year 2000). Relevant research from other regions could be used to design studies 
testing hypotheses about the effects of climate on fire size (e.g., work by Westerling, MacKenzie, 
Abatzaglou), frequency (work by Parks, Stevens-Rumann), severity (work by Harvey, Parks, Stevens-
Rumann, Prichard, Morgan), with focus on feedbacks between multiple fire events (e.g., reburns).  

Questions about pre- and post-fire forest management are an active area of research. Again, there are 
many studies to draw on from other regions, but there is much heterogeneity in PNW forests that 
drawing conclusions from other regions is always risky.    

2.  Developing forest management practices that address climate change (BLM, NPS, USFS). 
Desired outcomes: (a) Determine best culvert placements, as affected by changes in stream flow.  (b) 
Implement adaptive management approaches for silviculture, such as planting more drought-tolerant 
species or ecotypes, or planting at wider spacing, to reduce the risks of mortality and growth losses 
within the harvest land base.  (c) Improve understanding of how groundwater and soil moisture are 
related to forest health. 

Knowledge Bin:  (2) Relevant knowledge already exists...; and (3) Relevant Knowledge could be 
developed in the next 5 years 
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Regarding desired outcome (a) culvert placements, XXXXXXXXXXXXX 

Regarding desired outcome (b) silviculture, much work is being done at least within the USFS on the 
subject of forest restoration in the Pacific Northwest and elsewhere, for example, a workshop held on 
silvicultural activities given uncertainty in future climate conditions (see Janowiak et al. 2011 and other 
references cited below). Work is also available on the impact of drought on forests and grasslands, such 
as the national synthesis of Vose et al. (2016).  Much of this can be summarized and synthesized into a 
single compendium on the themes of lessons learned and key uncertainties facing forest managers.   

Regarding desired outcome (c) groundwater and soil moisture, studies are available from other regions 
of the U.S. (e.g., south Florida, Alaska) and other countries (e.g., The Netherlands).  XXXXXXXXXX 

3.  Developing methods for controlling tree diseases, particularly Swiss needle cast, white pine blister 
rust, and sudden oak death SOD (NPS, IDFG, USFS, OR/WA-BLM, IDFG).   
Desired outcomes: (a) Control the tree diseases.  (b) Reduce disease-related loss of SGCN habitat in 
subalpine-high montane conifer forests.  (c) Evaluate the effectiveness of potential response measures 
under various climates, including: planting resistant seedlings, applying pheromone patches, exploring 
biological control agents, and promoting healthy forests in areas that have not yet been affected. 

Knowledge Bin:  (2) Relevant knowledge already exists...; and (3) Relevant Knowledge could be 
developed in the next 5 years 

Some compendia are available on the overall known or projected impacts of climate change on tree 
stress and disease, such as Heath et al. (2015). There is also a bit of information out there already about 
management strategies to combat white pine blister rust in 5-needle pines throughout the western US 
(e.g., Schoettle and Sniezko 2007) and a USFS site 
at: https://www.fs.fed.us/rm/highelevationwhitepines/Management/manage-summary.htm  

4.  Determining how climate change will affect fire regimes and what comes back after a stand-
replacing fire (USFS). 
Desired outcome: Understand how climate change will affect fire regimes and what comes back after a 
stand-replacing fire. 

Knowledge Bin: (3) Relevant Knowledge could be developed in the next 5 years 

This is a very active topic of research throughout western North America; however, similar to priority #1 
above, most research has focused on areas other than the Pacific Northwest. For example, recent work 
has examined forest response following stand-replacing fire in the US Northern Rockies and found that 
forests at low elevations and in dry sites are particularly vulnerable to conversions to non-forest after 
stand-replacing fire (work by Donato, Rother). Stand-replacing fires at mid elevations and slightly more 
mesic sites are experiencing shifts in post-fire tree dominance (work by Harvey, others?). Another 
relevant topic is understanding the consequences of short-interval stand-replacing fires. Work in the CA 
Sierra Nevada (Copolleta, Collins) and in the Northern Rockies (Stevens-Rumann, Brown and Johnstone) 
suggests that two severe fires within 1 or 2 decades can convert forests to grassland or shrub states. 
While insights can be drawn from other systems, knowing what combinations of stand-replacing fires 
(size, frequency, severity) in the PNW may lead to loss of forest resilience is not well demonstrated. 
Again, similar to #1 above, there are many opportunities to build this understanding by capitalizing on 
the heightened PNW fire activity in recent years.   
 

 

https://www.fs.fed.us/rm/highelevationwhitepines/Management/manage-summary.htm
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Management of Aquatic Resources  

The management decisions and the more specific desired outcomes for the aquatic resources themes 
were binned into three groupings based on the similarity of the desired outcomes.  Those three 
groupings and desired outcomes will be addressed below individually.  It is acknowledged that the 
overall desired outcomes are interwoven. 

Hydrologic Desired Outcomes: 

The hydrologic desired outcomes were primarily focused fluctuations in streamflow magnitude and 
timing throughout the northwest as it pertains to changes in climate and land use.  Changes in 
groundwater conditions were also discussed.  Additionally there were repeated desired outcomes 
focused on how to manage these fluctuations through natural means such as stream restoration and 
beaver reintroduction or through anthropogenic managed systems.  Finally the management of 
streamflow for power production will have to be balanced with the needs of instream flows and support 
of salmonids. 

Rephrased: 4b, 12b. Forecast timing and location of drought effects to develop operations scenarios 
for power production while mitigating impacts to anadromous fish 

Ranking: 2-3 

Rationale: Various climate models and downscaled data exist for the northwest and can be used to 
develop and enhance current watershed flow models (e.g., VIC and PRMS).  The challenging issues to 
forecasting streamflow timing and magnitude in the future include those from the climate models and 
those from our current understanding of NW streams.   The limitation to climate models are 
representation of episodic events (such as short duration, extreme, precipitation or warming events) 
or those conditions that we are not currently aware.  Also the models are usually focused on areas of 
high population and thus may not be as accurate for the less developed areas.  Our understanding of 
streamflow is limited in non populated/developed areas though the main stems where power 
production occurs we are more informed.  The new NWS is a new attempt to model recent 
streamflow at over 2 million points is a benchmark for monthly and yearly predictions. 

Rephrased: 4c, 9a. Identify methods to offset drought impacts 

Ranking: 2 

Rationale: The intent to manage flows with natural (e.g., vegetation, beavers, beaver surrogates) or 
anthropogenic (e.g., low head dams, retention structures, enhanced recharge, ASR) management 
solutions has been a focus of numerous restoration, remediation and water management studies.  
Application of these measures will depend on the location, type of drought impacts that need to be 
mitigated, and the timeline for implementation.   

Rephrased: 31. Drought impacts on groundwater recharge, discharge, and storage 

Ranking: 2-4 

Rationale: Where groundwater models exist the forcing of the models can be adjusted based on 
downscaled climate data.  However, if models do not exist then it will take longer to put models 
together and in some cases collect sufficient calibration data to properly configure the models.  For 
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those areas a 3 or 4 is more reasonable.  Also, as mentioned previously some of the GW systems are 
highly dependent on episodic precipitation events for recharge.  These types of events are not 
captured in downscaled climate data.  

 

Thermal Desired Outcomes: needs to be added 

 

Fish Management Desired Outcomes: 

Rephrased: How will climate change affect native trout populations 

Ranking: 1, 2, 3 

Rationale: Answering this question will require 1) knowledge of current distribution of trout 
populations, 2) knowledge of habitat requirements and climate sensitivity of trout species and non-
native competitors, 3, adaptive capacity, 4) accurate downscale climate forecasts, and 5) knowledge of 
barriers to movement. The proceeding information could be used to build species distribution models 
and assess the “vulnerability” to future climates and simulate the effects of different management 
strategies. 

Much of this information is available, but requires synthesis and presentation in a manager friendly 
format. Research is needed to determine the relationship between climate and native/non-native 
trout interactions.  

Rephrased: Ensure protocols for fish monitoring, trapping, and handling are sufficiently protective 
under climate change scenarios. 

Ranking: 2  

Rationale: There is probably sufficient knowledge regarding thermal stress and handling for 
salmonids to revise handling protocols.  

Rephrased: Develop temperature criteria to inform harvest management and regulations for 
salmonids. 

Ranking: 2, 3  

Rationale: There is probably sufficient knowledge regarding thermal stress and handling for 
salmonids to provide initial criteria. Fine scale management would require much improved real-time 
monitoring of river temperature and/or predictive models. Research suggests there is difference in 
adaptive capacity relative to temperature within a population and between populations. Additional 
stock specific research of thermal tolerance would be needed to manage at the population level. 

Incorporate understanding of drought into hatchery design and management. 

Ranking: 3 

Rationale: This would require 1) knowing future flow regimes (water availability) in target basins, 2) 
thermal-scapes, and 3) developing low flow hatchery rearing techniques. Future flow regimes have 
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not yet been accurately modeled for the NW area but flow models could be developed within 5 
years. Thermal predictions are available but of varying accuracy so could be improved. Recirculating 
or oxygen supplementation methods for hatcheries have been trialed, but would require refining and 
would need to incorporate temperature control. 

Rephrased: Prioritize siting of fish passage and fish barriers, provide guidance on climate robust 
design parameters. 

Ranking: 3  

Rationale: climate robust design requires improved hydrologic modelling to reflect the likely change 
in flow extremes (flood frequency and magnitude, low flow). Siting and prioritization requires more 
fish population vulnerability assessments. 

Will drought constrict downstream habitat?  Will we lose fish distribution?    

Ranking: 2,3 

Rationale: This requires 1) knowing future flow and temperature regimes 2) knowing flow and temp 
requirements/tolerances of target species, 3) knowing current distribution. Some information is 
available but needs synthesis in species distribution models. 

Will water temperatures push fish upstream and change the upper distribution line?   Is it possible to 
anticipate this? (note suggest combining with the previous and asking “how will CC affect fish 
distribution) 

Ranking: 2,3 

Rationale: This requires 1) knowing future flow and temperature regimes 2) knowing flow and temp 
requirements/tolerances of target species, 3) knowing current distribution. Some information is 
available but needs synthesis in species distribution models. 

Rephrased: Determine the effects of sea level rise on estuarine fish habitat  

Ranking: 2, 3 

Rationale: The extent of sea level rise has been mapped in estuaries. There are at least two efforts 
ongoing to evaluate the effect on salmonid rearing habitat.  
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Management of Invasive Species 

Determine changes in the rate of spread of invasives and noxious weeds in various sensitive habitats 
(terrestrial and aquatic) under projected climate conditions  

Terrestrial systems  

Ranking: Knowledge exists, but tools and /or synthesis need to be developed or distributed: 
Rationale: Bradbury et al. (2016) reviewed models of responses of several Brome (Bromus) 
species that are problematic from the Mojave Desert, Colorado Plateau, Great Basin, 
Intermountain West and the Wyoming Plateaus. Future temperature projections indicate that 
temperature rise is likely to occur, but that precipitation projections are less reliable in the future. 
Species near their southern range extension, may be replaced by adjacent species on their 
northern extension where these zones of controlled by temperature. The northern species will 
likely be invaded and potentially replaced by the southern species as temperatures warm. An 
example is red brome (B. rubens) moving northward replacing cheatgrass (B. tectorum) in the 
southern Great Basin. Expansion of cheatgrass in eastern Washington, eastern Oregon and 
western Montana are also projected.  

Beyond the genus Bromus, less is known regarding modeled projections of change, largely 
because species such as medusahead (Taeniatherum caput-medusae) and North Africa grass 
(Ventenata dubia) have less information on their soil, temperature, and moisture restrictions that 
regulate their spread and invasibility. However, they continue to spread into new areas of country 
annually. Other state-listed noxious weeds would also fall into this category. A selection of high 
priority inv asive/noxious weeds could be selected and models similar to those provided for the 
annual bromes could be developed. This would likely be a long-term (10 years or more) process. 

Aquatic systems 

Ranking: Knowledge could be developed in next 5 years or subsequent 5 years 

Rationale: Answering this question will require 1) knowledge of current distribution of invasive 
species, 2) knowledge of habitat requirements and climate sensitivity of invasive species, 3, 
knowledge of dispersal potential (e.g., migratory behavior), 4) accurate downscale climate 
forecasts, and 5) knowledge of barriers to movement. The proceeding information could be used 
to build species distribution models and assess the “vulnerability” to future climates. 

 Oregon and likely all Northwest states have little data on current distribution of invasive aquatic 
species.  This could be compiled using professional opinion and/or surveys and improved over 
time by incorporating new technologies such as eDNA into monitoring programs. The habitat 
requirements of invasives could be assessed by surveying literature in their native range. Climate 
sensitivity could be assessed based on climate exposure in the known range, and/or by testing 
thermal tolerance in laboratory studies. Depending on the species, dispersal potential is likely 
known based on literature in native range. Downscale climate forecasts are available at the 
NWCSC. Barrier data is largely available in state databases. 
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Disease: Evaluate the likely effects of climate change on disease severity or incidence and spread  

Terrestrial: Knowledge could be developed in next 5 years or subsequent 5 years 

Rationale: 

NABat is the North American Bat Monitoring Program. They are proposing national protocols for 
monitoring bats and also have experts who are focusing on questions relating to white-nosed 
syndrome (WNS).  Answering this question for WNS would require 1) bat and WNS occurrence and 
distribution data, understanding the climate sensitivity of bats and WNS. The North American Bat 
Monitoring Program was developed to initiate a standardized, statistically valid  monitoring 
approach to do this.  There is a need to fund and implement NABAt in multiple states.  Existing 
acoustic data could be used to develop occupancy models (or other models) to look at changing 
distributions based on climate as well as other variables.   

Aquatic systems 

Ranking: Knowledge could be developed in next 5 years or subsequent 5 years 

Rationale: Answering this question will require 1) knowledge of current distribution of fish 
diseases, 2) knowledge of disease life cycle (intermediate hosts etc.), 3, knowledge of dispersal 
potential (e.g., passive, host migration), 4) knowledge of climate sensitivity of disease vector and 
intermediates, 5) accurate downscale climate forecasts, and 6) knowledge of the relationship 
between climate measures and disease severity.  

 

Oregon and likely all Northwest states have reasonably good data on current distribution of fish 
diseases. The life cycle of most major diseases is documented and intermediate hosts have largely 
been identified. Some research would be needed to fill in data gaps. The dispersal mechanisms are 
largely known. The climate sensitivity of diseases or the vector is known is some instances, but 
additional research would be needed. Downscale climate forecasts are available at the NWCSC. 
The relationship between climate measures (e.g., water temperature) and disease severity and/or 
incidence is unknown and would require significant research. 
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Management of At-Risk Species and Habitats 

Management Priority Category 4:  Management of At-Risk Species and Habitats 

1 May 2017 -- Bruce Marcot & Dominique Bachelet 

1.  Managing habitat for fish and wildlife in changing climates, viz. listed species, rare species, and 
species of concern (USFS, BLM, NPS, IDFS). 

Desired outcome:  (a) Identify cool air refugia for species of conservation concern (also fire 
refugia – habitats buffered against disturbance).   

Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022). 

Desired outcome:  (b) Assess potential impact of drought and water management on wetland-
dependent species and waterbirds.   

Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022). 

Desired outcome:  (c) Develop options for managing and enhancing resilience of sensitive 
habitats (e.g., aspen stands, wetlands, sagebrush-steppe) under altered precipitation, 
temperature, fire and land use patterns. 

Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development 

2.  Developing a collaborative climate monitoring program with co-occurrence of associated species of 
greatest conservation need (IDFG). 

 Desired outcome:  Develop program, leverage existing network. 

Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development 

3.  Conserving and managing wetlands, outside the context of fisheries management (GBLCC, IDFG, 
NPS, WDFW). 

 Desired outcome:  Wetland conservation and management. 

Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development 

4.  Identifying triggers related to conservation planning for at-risk species (GBLCC, CRITFC, GNLCC, 
WDFW).   

Desired outcome:  (a) Determine at what point recovery goals need to be modified in response 
to climate change.   

Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022). 
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Desired outcome:  (b) Understand phenological shifts in pollinators and implications for 
recovery. 

Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022). 

Management Priority Category 4:  Management of At-Risk Species and Habitats 
Summary of SAP-SAC Q&As 
Bruce G. Marcot, U.S. Forest Service 
Dominique Bachelet, Conservation Biology Institute and Oregon State University 
vers. 28 April 2017 
 

Highest priority management needs -- Cool air refugia, impact to wetlands, phenological shifts and 
exploring adaptive capacity of species, triggers for when to initiate management action, and how to 
track real-time changes.   

What is "at risk?" -- "At-risk" species include Federally-listed threatened or endangered species, species 
of special or greatest conservation concern, and rare species in general, and particularly species and 
habitats potentially adversely affected by climate change including those likely to become at-risk in the 
future.   

What scales are pertinent? -- Both temporal and spatial scales pertain in identifying and evaluating at-
risk species and habitats, including finer-scale temporal data about weather and climate, and fairly 
localized spatial data.   

What climate data are useful? -- Some analyses can benefit from using past and current climate data 
directly from monitoring sites1, and future projections from specific climate models (e.g., CMIP5 
downscaled using the MACA protocol at 4km resolution2).   

How to depict evaluations of at-risk species and habitats? -- Addressing uncertainty is very important, 
as in a decision science framework to aid risk analysis and risk management.  The type and level of 
uncertainty will differ among species and habitats, and thus also the kind of information needed and the 
analyses and levels of precision that are possible.  Managers need tools to better understand and 
incorporate uncertainties into decisions, and, in particular, to determine thresholds when species 
recovery goals need to be modified under climate change. 

What wetlands are of concern? -- Alpine wetlands are particularly vulnerable to climate change.  Also 
important are freshwater and estuarine coastal wetlands along the Pacific Flyway, and the potential 
impact of drought on ephemeral wetlands.  Additionally of concern is sea level rise affecting coast 
wetland inundation and changes to salinity gradients, ocean acidification, and hypoxia.  Further issues 
include relocation of highways along coastal estuaries because of sea level rise.  In general, much work is 
addressing such issued so prevent duplication of effort. 

                                                           
1 https://www.fs.fed.us/rm/boise/AWAE/projects/air_temperature_r1.shtml 
2 E.g., from the Northwest Climate Science Center's Integrated Scenarios Project, 
http://climate.nkn.uidaho.edu/IntegratedScenarios/ 

http://climate.nkn.uidaho.edu/IntegratedScenarios/
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How to find pertinent information for management? -- There is a need for a "clearinghouse" to 
consolidate information; LCCs have been working on this.  The NW CSC has a niche to interact with 
partners, to synthesize such information for decision-making, and to not replicate such work.  A decision 
framework that can be applied in a variety of contexts would be very useful. 

Summary -- Address at-risk species & habitats at a broad scale, but management tools are needed at 
smaller spatial scales or by downscaling.   

 

  



11 
 

Management of Shrublands 

Organizing the information: 

• Knowledge/tools already exist, need to be publicized 
- Ag Tools like Katherine Hegewisch Ag Climate Tools could be useful for rangelands. Too new to have 
been advertised widely? 

- CBI sagebrush tools: need to determine who uses them? Usefulness? 

• Does relevant knowledge already exist? Is it simply a need for synthesis, assessment, 
interpretation, translation and/or web tool development 

•  
- Definitely a need for centralization of the information, synthesis efforts, communication: SageCon, 
SageSTEP, WAFWA produce publications, datasets, but there is little (not enough at any rate) overlap 
and sharing of knowledge; 

- Energy Development: Crucial Habitat Assessment Tool (CHAT) exist but not climate smart yet. Needs to 
be updated to include climate considerations. Moreover each state took a unique approach. Need for 
more consistency? Notion of durability of rehab activities: sacrifice a part of the landscape. 

• Could relevant knowledge be developed in context of a 5-year research agenda? 
- Other species: Interactions between upland and streams would be interesting but has not been 
explored extensively, Jason Dunham et al. are looking into it. Space for others to do research on the 
subject? Landscape connectivity information would be really important for many other species than 
grouse. Again studies exist but not complete over the Great Basin for other species than grouse or mule 
deer. 

- Grazing: Targeted grazing and its impact on wildland fuels could be further examined and used 
judiciously. Indices of productivity (range readiness) and risk evaluation under different 
levels/timing of grazing could be used to better manage lands when climate is changing/quantify 
climate velocity. Reminder: the resource management planning horizon is 20 years. 

- Invasives: managers know they cannot eliminate them completely but what can be done to keep 
invasives from dominating the rangeland/shrub steppe ecosystems? The important idea is to maintain 
biodiversity and productivity: envision a future that may include invasives but maintains ecosystem 
function. Research goal would be how to enhance resistance to widespread invasion (soil, climate) so 
revisit the R&R conditions (Maestas and Chambers) to look at how the zones will shift with climate 
change. 

- Extreme events: ability to forecast would be really useful; Phil Mote and David  Rupp are doing 
research on this; it would be nice to have a broader view of what can be done. Important issues: water 
erosion with extreme rain events but also wind erosion: thresholds that affect restoration activities 
effectiveness. Is it a realistic expectation we could get probabilities of monsoon-type rain events in the 
future? (short duration, high intensity, frequency?) 

• Relevant knowledge could be developed in 2022-2027 if the stage is set with specific research 
activities during this (2017-2022) 5-year research agenda 
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- collect information ie establish robust monitoring network (satellite, drones, field campaigns, citizen 
science efforts) this cycle (2017-2022) and during the next cycle (2022-27) show (we tools)/interpret 
(story map?, time series video) trend; make data available as a repository of knowledge with clear 
documentation and consistent methods; 

• Developing relevant knowledge not feasible within scope of CSC 
 

- simulating land use projections for the next 10, 20 , 30 years based on last 30 year trend 
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Management of Other Working Lands and Waters  
 

This working group has significant overlaps with other subgroups, and the NW Climate Hub has close 
relationships with farmers, ranchers, and private forestland owners that make the Hub a natural partner 
in research & outreach efforts on this theme. Most of the questions, however, focused on aquatic issues 
rather than terrestrial issues. 
 
Rephrased 6: Drought planning for irrigation projects 
 

Ranking: 2 
Rationale: For simply quantifying the range of changes in flow for key periods (e.g. August), NW 
CSC has already supported the production of state-of-the-science streamflow scenarios for the 
future at over 350 locations, including all of the rivers listed above. These data could be 
repackaged for specific locations of concern (=ranking 2). More complicated and in-depth would 
be the consideration of smaller stream reaches than are currently simulated by regional-scale 
hydrologic models: streams small enough to dry up.  Approaches are being developed for specific 
locations where gauge data exist but could be broadened for the entire region (=2). A wider 
consideration of both biophysical and human dimensions, for example the possible interactions of 
irrigation demands (backed by political pressure), aquatic species declining toward a listing, 
stream temperature, state water rights, etc., could be a challenging and exciting 5-year research 
project involving hydrologists, aquatic ecologists, legal experts, and economists. (=4) Note: an NSF-
funded project very much along these lines was recently completed for the Willamette Basin. It 
included water rights, land use economics, reservoir management, and scenarios of population, 
climate, and vegetation change.  

 
Rephrased 8, 13, and 16:  Forecast changes in hydrologic peak flows occurrence/intensity of storm 
events as it pertains to infrastructure protection such as roads, bridges, etc. and erosion 

Ranking: 2-3 

Rationale: As mentioned previously there are multiple tools and current research projects that are 
focused on peak flows though streamflow calibration measurements are not homogenous across 
the northwest. Watershed models have been produced for multiple watershed by federal and 
academic agencies that have peak flow components.  The USGS fields Streamstats which provides 
on line peak flow data for every state in the NW for gaged and ungagged streams.  Accurate peak 
flow data are some of the most requested data by USGS federal and state partners.   
Unfortunately, Streamstats does not provide forecasted peakflow data.  Moreover, non-
stationarity mapping within the NW has indicated that multiple areas are showing changes in peak 
streamflows compared to prior decades. As mentioned in the aquatics subgroup a source of 
uncertainty are the accurate predictions of episodic events that can drive peak flows like rain on 
snow events (n=3).  These same models can provide runoff and other data so support erosion 
modeling within forests and on agricultural fields. 

 
Rephrased 15 and 33: How can the process of approving new water rights incorporate possible future 
reductions in summer flow and the attendant effects on aquatic species? 
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Ranking: 2-4. 
Rationale: In low-flow years, which are becoming more common as the climate changes regional 
snow-driven hydrology, conflicts arise between instream uses (e.g. hydropower, recreation, flood 
control, and fish flows) and diversions (e.g. irrigation). Each state’s application of western water 
law (the Prior Appropriations Doctrine) is somewhat different, especially in the implementation of 
mechanisms that provide flexibility in low-flow years. Water rights represent huge social value and 
political capital.  Specific areas where BPA has focused include the Yakima, upper Columbia, John 
Day, Lemhi, and Deschutes Rivers. 

 

Rephrased 20: Monitoring glacier mass balance in real-time: understand how glacial outbursts and 
flooding may affect infrastructure and visitor and employee safety as well as other effects on 
downstream ecosystems   

Ranking: 2-3 
Rationale: This topic applies to areas in North Cascades National Park and Mt Rainier National 
Park. Although NW CSC could conceivably provide useful research and data that would connect 
well with NPS (and USGS) research on glaciers, a fully real-time glacial ablation instrumentation 
and model are not readily available. 

 
 

 

 

 



Questions about the Science Agenda

Strongly 
agree Agree 

Neither 
agree nor 
disagree 

Disagree 
 Strongly 
disagree 

(1) (2) (3) (4) (5)

1 The structure and content of this draft 5-year Science 
Agenda fit what I was anticipating from the NW CSC.

1 2 3 4 5

2
The commitment to supporting ‘the co-production of 
actionable science’ is evident throughout the entire 
document.

1 2 3 4 5

3
The draft Science Agenda addresses the management 
priorities in the Northwest and identifies the science 
needed to inform these management priorities.

1 2 3 4 5

4
The process of how we came to these Management Goals, 
Key Science Opportunities, and State of Knowledge 
categories is clear and logical.

1 2 3 4 5

5 Are you a SAP or a SAC member? SAP SAC

Questions about the Science Agenda

Strongly 
agree Agree 

Neither 
agree nor 
disagree 

Disagree 
 Strongly 
disagree 

(1) (2) (3) (4) (5)

1 The structure and content of this draft 5-year Science 
Agenda fit what I was anticipating from the NW CSC.

1 2 3 4 5

2
The commitment to supporting ‘the co-production of 
actionable science’ is evident throughout the entire 
document.

1 2 3 4 5

3
The draft Science Agenda addresses the management 
priorities in the Northwest and identifies the science 
needed to inform these management priorities.

1 2 3 4 5

4
The process of how we came to these Management Goals, 
Key Science Opportunities, and State of Knowledge 
categories is clear and logical.

1 2 3 4 5

5 Are you a SAP or a SAC member? SAP SAC

Please circle one answer for each question

Please circle one answer for each question
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Evaluation of the 2017-2022 NW CSC Science Agenda 

1. Do you feel that it’s necessary for the NW CSC to conduct all three modules of evaluation (project, process, and 

outcome)? YES / NO 

(If your answer is NO, which one would you exclude?                                                         

2. Please rank the three evaluation modules according to how important it is for the NW CSC to conduct them (1 = 

most important, 3 = least important) 

Evaluation Component Rank 

Project  

Process  

Outcome  

 

3. What metrics should the NW CSC use to measure achievement? Please use this space to suggest 2-3 evaluation 

metrics for any of the three modules (project, process, or outcome).  

MODULE METRICS 

Project  

Process  

Outcome  

 

4. Are you a SAP or a SAC member?     SAC   SAP 
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NW CSC 5-Year Review – January 2016

Download Feb 2017 report at
nccwsc.usgs.gov/csc-reviews

Some conclusions…

• NW CSC-sponsored science is high quality and has provided useful 
information for a variety of users

• Partnerships with LCCs and others illustrate how the NW CSC can 
help link science and management in a co-production model

• Climate Boot Camp is an innovative way to engage graduate students 
with working professionals and teach climate communication skills

• NW CSC should use the opportunity presented by development of a 
new strategic plan, science agenda, and other foundational 
documents to be a vehicle for introspection and recalibration

https://nccwsc.usgs.gov/csc-reviews


Gustavo Bisbal, Director

The SAC-SAP Experiment:

Setting the stage

SAC-SAP F2F meeting – Portland, OR – May 3-4, 2017





The Lightning Talk Experiment (2014)

• Promote manager/scientist dialogue on actionable science

• Phase 1: Management priorities related to climate change

• Phase 2: Science response & suggestions

• Phase 3: Iteration & refinement
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A Regional Experiment…
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Tomorrow we’ll want to hear from you:

How is the SAC-SAP Experiment working?

1. What is working well?

2. What could work better?

3. What is not working at all?

4. What is promising about the work
we are doing together?



The SAP-SAC Experiment: 
Nuts and Bolts

Betsy Glenn – NW CSC Research Coordinator

May 3, 2017



2014 Lightning Talk Experiment 

Phase 1

Tier 3  NW CSC has conducted work on these topics

• Accessing downscaled climate data

• Sea-level rise effects on estuaries

• Fire risk

Tier 2  Other agencies/organizations have a leading role
• Landscape connectivity

• Prioritization of conservation or restoration areas

• Ocean acidification effects on shellfish

Tier 1  Areas for NW CSC leadership
• Hydrologic regime shift effects on 

infrastructure/agriculture/salmonid habitat

• Ecological impacts of drought

• Identification of trigger points and thresholds

• Invasive species, diseases, pests



Tier 1 Topics 
(Lightning 

Talks)

1. Ecodrought

2. Hydro

3. Invasives

4. Triggers

Group by 
Management

Priority

2014-2015

Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working lands 
and water

Feb 2017

SAC
Responses

SAC survey

Fall / Winter 2016 -17

Process for Identifying Top Management Priorities



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Incorporate understanding of 
how climate change may affect 

fire regimes to inform 
restoration projects



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Determine how/where cold water refugia 
may be developed to prevent salmon 

mortality during high temperature periods. 

Where will drought significantly impact 
tributary flows and what are methods for 

offsetting these impacts for purpose of 
protecting/enhancing  salmon habitat?



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Incorporate understanding of 
how climate change will/may 
affect fire regimes and inform 
restoration projects

Determine changes in the rate of spread of invasives 
and noxious weeds in various sensitive habitats 
(terrestrial and aquatic) under projected climate 

conditions and identify appropriate treatments to 
prevent further spread



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Develop options for managing and 
enhancing resiliency of sensitive habitats 
(e.g., aspen stands, wetlands, sagebrush-
steppe) under altered precipitation and 

temperature patterns



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

10-year grazing permit renewals are occurring 
throughout the West and without adequate 
climate planning now, they will be flawed in 

design to achieve the long-term interests of all



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Monitoring glacier mass balance in 
real-time: concern is for glacial 

outbursts and flooding, affecting 
infrastructure and visitor and 

employee safety, and other effects on 
downstream ecosystems



What science opportunities are 

available to the NW CSC to address 

these management priorities and 

desired outcomes?



Management 
Priorities

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

SUBGROUPS:

Management 
Priorities/Desired 

Outcomes
Categorization of Current 

Knowledge

SAP 
Expertise

SAP-SAC 
Discussion

Science 
Opportunities 
for NW CSC in 

2017-2022

SAP-SAC 
Discussion

SAP 
Expertise

Each of these management priorities includes social science 
and broader human dimensions components

Top Management Priorities  Science OpportunitiesSocial Science Opportunities



• Communicating environmental risk and changing conditions

• Socio-cultural values of stakeholder groups

• Adaptation strategies to adjust to changing conditions

• Development of population models and land use patterns

• Identify behavioral strategies to mitigate effects of invasive species

• Provide cost-benefit scenarios to identify which industries might 

be impacted by changing water conditions and by how much 

Examples of Social Science Opportunities



SAP Membership

Leadership
Amy Snover, SAP co-lead, University of Washington
Marty Fitzpatrick, SAP co-lead, USGS FRESC
Gustavo Bisbal, Director, NW CSC

Members
Dominique Bachelet, Conservation Biology Institute
Kyle Blasch, USGS Idaho Water Science Ctr.
Lee Cerveny, U.S. Forest Service
Shaun Clements, Oregon Department of Fish & Wildlife
Oliver Grah, Nooksack Indian Tribe
Brian Harvey, University of Washington
Bruce Marcot, U.S. Forest Service
Phil Mote, Oregon State University
David Pyke, USGS Forest & Rangeland Ecosystem Sci. Ctr.

Staff support 
Betsy Glenn, NW CSC
Nicole DeCrappeo, NW CSC



Management Priority 
Category

Tier 1 Topic
Addressed

SAP Members SAC Members

1 Forest Management
Drought
Invasives
Triggers

Bruce Marcot, Brian Harvey
Louisa Evers (BLM), Bea Van Horne (USFS), Chris 
Lauver (NPS), John Mankowski (NPLCC) 

2
Aquatic Resources 

Management

Hydro
Drought
Invasives
Triggers

Kyle Blasch, Oliver Grah, Shaun 
Clements

Chris Furey (BPA), Leona Svancara (IDFG), Laura 
Gephart (CRITFC), Lynn Helbrecht (WDFW), Dave 
Jepsen (ODFW), Linda Anderson-Carnahan (EPA)

3
Invasive Species 

Management
Invasives David Pyke, Brian Harvey, Phil Mote

Louisa Evers (BLM), Bryan Horsburgh (BOR), Leona 
Svancara (IDFG), John Tull (GBLCC), Linda Anderson-
Carnahan (EPA)

4
At-risk Species and 

Habitat Management

Drought
Invasives
Triggers

Bruce Marcot, Dominique Bachelet
Stephen Zylstra (USFWS), Leona Svancara (IDFG), Eliza 
Ghitis (NWIFC), Lynn Helbrecht (WDFW), Bea Van 
Horne (USFS)

5
Rangeland 

Management
Drought
Invasives

Dominique Bachelet, David Pyke, 
Oliver Grah

Sean Finn (GNLCC), Louisa Evers (BLM), Leona 
Svancara (IDFG), Sharon Kiefer (IDFG), John Tull 
(GBLCC)

6
Management of 

Other Working Lands 
and Waters

Hydro
Triggers

Phil Mote, Kyle Blasch
Chris Furey (BPA), Jolyne Lea (NRCS), David Redhorse 
(BIA), Laura Gephart (CRITFC), Linda Anderson-
Carnahan (EPA)

SAP-SAC Management Priority Subgroups



1. Understand management priority, context, and associated knowledge 
needs for topics identified by the SAC

2. Assess state of existing knowledge/tools in reference to those needs:

a. Knowledge/tools already exist, need to be publicized

b. Relevant knowledge already exists, but requires synthesis, assessment, 
interpretation, translation and/or tool development

c. Relevant knowledge could be developed in context of a 5yr science agenda

d. Relevant knowledge could be developed in 2022-2027 if the stage is set

e. Developing relevant knowledge not feasible within scope of CSC

3. Identify potential science opportunities to structure the 2017-2022 NW 
CSC Science Agenda

It
er

at
e 

to
 c

o
n

fi
rm

Process for identifying science opportunities associated with 
management priorities



AQUATIC RESOURCES SUBGROUP        

The management decisions and the more specific desired outcomes 
for the aquatic resources themes were binned into three groupings 
based on the similarity of the desired outcomes. 

1. Hydrologic Desired Outcomes
2. Thermal Desired Outcomes
3. Fish Management Desired Outcomes

Shaun Clements
Kyle Blasch
Oliver Grah



Hydrologic Desired Outcomes

Desired Outcome Ranking Rationale (Initial)

Forecast timing and 

location of drought 

impacts

2-3 Climate models and downscaled data exist for the NW 
and can be used to develop and enhance current 
watershed flow models.  The challenging issues to 
forecasting streamflow timing and magnitude in the 
future include those from the climate models and those 
from our current understanding of NW streams.   The 
limitation to climate models are representation of 
episodic events. 

Identify methods to 

offset drought 

impacts

2 Managing flows with natural or anthropogenic solutions 
has been a focus of restoration, remediation and water 
management studies.  Application of these measures will 
depend on the location, type of drought impacts that 
need to be mitigated, and the timeline for 
implementation. 

Drought impacts on 

Groundwater 

recharge, discharge

and storage

2-4 The forcing of current GW models can be adjusted 
based on downscaled climate data. Calibrated GW 
models do not exist for many locations. Some of the GW 
systems are highly dependent on episodic precipitation 
events for recharge.  These types of events are not 
captured in downscaled climate data. 



Thermal Desired Outcomes

Under development…



Fish Management Desired Outcomes

Desired Outcome Ranking Rationale (initial)

How will climate 

change affect 

native trout?

1-3 Requires 1) current distribution of trout populations, 2) habitat requirements and 

climate sensitivity of trout species and non-native competitors, 3) adaptive 

capacity, 4) downscale climate forecasts, and 5) barriers to movement. 

Are fish handling 

protocols 

protective under 

CC?

2 There is probably sufficient knowledge regarding thermal stress and handling for 

salmonids to revise handling protocols. 

CC resilient harvest 

mgmt. criteria

2-3 There is probably sufficient knowledge regarding thermal stress and handling for 

salmonids to provide initial criteria. 

Better mgmt. would require 1) real-time monitoring of river temperature and/or 

predictive models, 2) Stock specific thermal tolerance 

Drought resilient 

hatcheries

2-3 Requires 1) future flow regimes (water availability) in target basins, 2) thermal-

scapes, and 3) low flow hatchery rearing techniques. 

Climate resilient fish 

passage/barriers

3 Requires modeling of flow extremes (flood frequency and magnitude, low flow). 

Siting and prioritization requires fish vulnerability assessments.

How will CC affect 

fish distribution?

2-3 Requires 1) current distribution, 2) habitat requirements and climate sensitivity of 

native and invasive fish, 3) downscale climate forecasts, and 4) barriers to 

movement. 

How will sea level 

rise affect estuarine 

fish habitat?

2-3 The extent of sea level rise has been mapped in estuaries. There are at least two 

efforts ongoing to evaluate the effect on salmonid rearing habitat. 



At-Risk Species and Habitats
1) Managing habitat for fish and wildlife in changing climates, viz. listed species, rare 
species, and species of concern

Desired outcomes:
Cool-air refugia for species of conservation concern

Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022).

Drought and water management effects on wetland species
Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022).

Resiliency of sensitive habitats under climate change (aspen, wetlands, sagebrush steppe)
Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development

Available:  
>  spatial data; adaptation planning exercises & guidelines; species research (e.g., 

carnivores, pika); NGO evaluations (e.g., IUCN threats summaries, NatureServe spp
info); ISSSSP species fact sheets; USFS species of conservation concern in forest 
planning



2) Developing a collaborative climate monitoring program with co-occurrence of 
associated species of greatest conservation need

Desired outcome:  Develop monitoring program, leverage existing network

Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development

Available:  
>  met. station placement & data; climate data & projections from multiple 

sources (PRISM, NASA NEX, Univ. ID); National Fish Wildlife & Plants Climate 
Adaptation Strategy; adaptive management monitoring program frameworks

Needs:  
>  deploy TAHMO-type met stations in gaps; leverage weather records from 

existing network; reshape existing strategies and monitoring frameworks for 
climate change risk assessment & management

At-Risk Species and Habitats



3) Conserving and managing wetlands, outside the context of fisheries

Desired outcome:  Wetland conservation and management

Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development

Available:  
>  species conservation strategies (e.g., Columbian spotted frog, mtn yellow-

legged frog); 12-mo. findings (e.g., springsnail spp.); much research on 
amphibians & wetland status and dynamics; wetland databases 
(databasin.org); FWS tidal marsh ecosystem recovery plan

Needs:  
>  thorough review and synthesis of existing wetland conservation strategies 

and studies in the context of projected effects of climate change, including 
coastal wetlands and sea level rise; updates to management guidelines 
addressing uncertainties in projections and efficacy of management actions

At-Risk Species and Habitats



4) Identifying triggers related to conservation planning for at-risk species & habitats

Desired outcome: Understand phenological shifts in pollinators and implications for 
recovery
Desired outcome: Determine when recovery goals are needed

Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022).

Available:  
>  reviews of pollinator species status (Lepidoptera, Apidae, other); guidelines for 

restoring pollinator species habitats (Xerces); research on pollinator spp.; studies on 
high-elevation wildlife (incl. amphibians); projections of changes in fire intensities & 
forest response under CC; National Phenology Network (usanpn.org)

Needs:  
> synthesize pollinator research and conservation guidelines; extend research 

findings to projections of climate change effects on pollinator habitats; information 
& studies on drought stress in plants & seed zones; determine dynamic interaction of 
species and habitats with environmental stressors and changes

At-Risk Species and Habitats



SAP    INVASIVES



Effect of climate change on distribution of 
invasives and noxious weeds-Terrestrial

• Knowledge exists for annual invasive bromes (see Bradley et al. 
2016)

• Long-term (10 or more years) – Use this example to develop 
similar syntheses of other invasive plants for the Northwest
• Medusahead, North Africa grass, knapweeds, thistles



Effect of climate change on distribution of 
invasives and noxious weeds-Aquatics

• Knowledge could be developed in 5-10 years

• current distribution of invasive species,
• habitat requirements and climate sensitivity 

of invasive species, 
• dispersal potential (e.g., migratory behavior), 
• accurate downscale climate forecasts, and 
• barriers to movement. 

• Data Needs:



Effect of climate change on disease severity 
and distribution-Terrestrial

• Knowledge could be developed in 5-10 years
• Short-term develop of feasibility study

• North American Bat Monitoring program (NABat)
• Developing national monitoring protocols
• Includes White-nosed Syndrome (WNS)
• Synthesize current knowledge on bats, climate and WNS
• Use NABat to model climate – WNS risk



Effect of climate change on disease severity 
and distribution-Aquatics

• Knowledge could be developed in 5-10 years

• Current distribution of fish diseases,
• Disease life cycle, 
• Dispersal potential, 
• Climate sensitivity of vector and intermediates
• Accurate downscale climate forecasts, and 
• Relationship between climate measures and severity. 

• Data Needs:



Forest Management

NW CSC SAC-SAP Meeting
May 3-4 2017
Portland, OR

Brian J. Harvey – UW Bruce G. Marcot - USFS



Forests in the 21st Century

Fire Insects and pathogens Climate



Forests in the 21st Century

Fire Insects and pathogens Climate

SAC Priorities:
1) Planning for wildfire response (how will CC affect fire regimes and inform management?)
2) Developing forest management best practices that address CC (culverts, AM silviculture, 
groundwater & soil moisture)
3) Methods for controlling tree diseases such as WPBR, SOD, SNC (reduce loss of high 
elevation SGCN habitat, response measures under CC)
4) Determine how CC will affect fire regimes and forest response after stand-replacing fire



Wildfire and forests
1) Planning for wildfire response (how will CC affect fire regimes and inform management?)

Relevant knowledge exists, but requires synthesis, assessment, interpretation, etc.
* Much existing research is at broad scales, and/or in other systems (e.g., CA, Rockies)

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* Unprecedented fire activity in recent several years



Wildfire and forests
1) Planning for wildfire response (how will CC affect fire regimes and inform management?)

Relevant knowledge exists, but requires synthesis, assessment, interpretation, etc.
* Much existing research is at broad scales, and/or in other systems (e.g., CA, Rockies)

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* Unprecedented fire activity in recent several years

OR and WA OR and WA 



Wildfire and forests
1) Planning for wildfire response (how will CC affect fire regimes and inform management?)

Relevant knowledge exists, but requires synthesis, assessment, interpretation, etc.
* Much existing research is at broad scales, and/or in other systems (e.g., CA, Rockies)

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* Unprecedented fire activity in recent several years

4) Determine how CC will affect fire regimes and forest response after stand-replacing fire
Relevant knowledge could be developed in the context of a 5-yr science agenda

See next slide for examples from other regions

OR and WA OR and WA 



Stand-replacing fire followed by drought

Short-interval stand-replacing ‘reburns’

Examples from other regions
(Northern Rockies and Yellowstone)



Best practices: climate change

2a) Developing forest management best practices that address CC: culverts, groundwater 
& soil moisture)

Outside our area of expertise. TBD 

2b) Developing forest management best practices that address CC: adaptive management 
silviculture

Relevant knowledge and syntheses exist, but need CC decision-science orientation
* need integration with CC fire & social value projections in NW CSC region

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* development of AM monitoring framework



Best practices: tree diseases

3) Methods for controlling tree diseases such as WPBR, SOD, SNC (reduce loss of high 
elevation SGCN habitat, response measures under CC)

Relevant knowledge exists, but requires synthesis, assessment, interpretation, etc.
* CA Oak Mortality Taskforce; USFS “High Elevation White Pines”; OSU SNC Coop

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* What are the consequences for forest structure and function? 



Additional Resources

FireScience.gov, Fire Science Exchange Network
http://www.firescience.gov/JFSP_exchanges.cfm

Northwest Fire Science Consortium
http://www.nwfirescience.org/

Northern Rockies Fire Science Network
http://nrfirescience.org/

Western Wildland Environmental Threat Assessment Center (WWETAC)
https://www.fs.fed.us/wwetac/

http://www.firescience.gov/JFSP_exchanges.cfm
http://www.nwfirescience.org/
http://nrfirescience.org/
https://www.fs.fed.us/wwetac/


Rangelands – Shrublands Group

• SAP members: Oliver Grah, David Pyke
(USGS), Dominique Bachelet (CBI)

• SAC members: Sean Finn (GN-LCC), Louisa 
Evers (BL-M), Leona Svancara (ID-FG), Sharon 
Kiefer (ID-FG), John Tull (GB-LCC)

• SAP leadership/NW CSC Staff: Betsy Glenn 
(USGS), Gus Bisbal (USGS), Nicole DeCrappeo
(USGS), Marty Fitzpatrick (USGS)



Rangelands - Shrublands

1. Invasives Issue: managing shrubland ecosystems to maintain biodiversity and productivity
• How will the R&R zones shift? 
• Extreme events: water but also wind erosion (thresholds)

2. Grazing and Climate Planning
• Grazing permits: would integrating climate planning provide better outcomes?
• Climate velocity maps
• Soil water availability is variable affecting productivity; range readiness concept;
• Degree of risk, uncertainty, liability
• Extreme events, weather forecast vs climate projections – GCMs vs RCMs: rain, wind events

3. At Risk Species (also see Bruce Marcot’s group findings)
• NorWEST efforts with streams
• Connectivity, Interactions between upland and streams 
• PJ habitat: conflict in management decision: wildlife habitat or encroachment in sagebrush

4. Energy Development
. Crucial Habitat Assessment Tool (CHAT) 
. Durability in climate planning



1. Knowledge/tools already exist, need to be publicized
http://nwclimatetoolbox.weebly.com/climatehydrology-monitoring--projections.html
http://climatedashboard.org

2. Does relevant knowledge already exist? 
-need for centralization of the information (e.g. WAFWA, SageCon, SageSTEP)
-Crucial Habitat Assessment Tool (CHAT) exist but not climate smart 

3. Could relevant knowledge be developed in a 5-year research agenda?
- Targeted grazing and range readiness for risk evaluation
- Keep invasives from dominating: revisit the R&R maps (Dynamic and Climate smart)
- Extreme events forecast: rain but also wind erosion (Matt Germino’s work on thresholds extended?)

4. Relevant knowledge could be developed in 2022-2027
- robust & consistent monitoring network (satellite, drones, field campaigns, citizen science efforts) 

5. Developing relevant knowledge not feasible within scope of CSC
- simulating land use projections for the next 10, 20 , 30 years 

Rangelands - Shrublands

http://nwclimatetoolbox.weebly.com/climatehydrology-monitoring--projections.html
http://climatedashboard.org


OTHER WORKING LANDS AND WATER SUBGROUP        

The specific desired outcomes overlap with the other subgroups and 
tend to be more focused on water

1. Drought Planning for Irrigation
2. Forecasting occurrence/intensity of storms and streamflow to 
protect infrastructure
3. Approving new water rights into the future
4. Monitoring glacial mass balances 

Philip Mote
Kyle Blasch



Desired Outcome Ranking Rationale (Initial)

Drought planning for 

irrigation projects

2 -NW CSC has already supported the production of state-
of-the-science streamflow scenarios for the future at over 
350 locations; other studies being conducted

-A wider consideration of both biophysical and human 
dimensions, for example the possible interactions of 
irrigation demands (backed by political pressure), 
aquatic species declining toward a listing, stream 
temperature, state water rights

-An NSF-funded project very much along these lines was 
recently completed for the Willamette Basin. 

Approving new 

water rights in future 

climate scenarios

2-4 - In low-flow years, conflicts arise between instream uses 
(e.g. hydropower, recreation, flood control, and fish 
flows) and diversions (e.g. irrigation). 

- State’s application of western water law differ

- Specific areas of attention include the Yakima, upper 
Columbia, John Day, Lemhi, Snake, and Deschutes 
Rivers.



Desired Outcome Ranking Rationale (Initial)

Forecast changes in 

storms and 

hydrologic peaks 

occurrence/intensity

2-3 -Peak flow tools and watershed models available 
-Calibration is not homogenous with streamflows
-USGS Streamstats provides peak flow data for every 
state in the NW for gaged and ungagged streams. 
-Non-stationarity mapping showing changes in peak 
streamflow compared to prior decades. 

-Accurate predictions of episodic events that can drive 
peak flows are needed (n=3).  
-Models provide runoff to support erosion modeling 
within forests and on agricultural fields.

Monitoring glacial 

mass balance for 

watershed health 

and for glacial 

outbursts and 

flooding

2-3 - Applies to North Cascades NP and Mt Rainier NP 

- NW CSC could provide useful research

- Data that would connect well with NPS (and 

USGS) research on glaciers

- Full real-time glacial ablation instruments and 

models are not readily available



SCIENCE AGENDA FOR 
2017-2022
Nicole DeCrappeo
NW CSC Deputy Director



PILLARS OF THE 2017-2022 
SCIENCE AGENDA

Management priorities drive science opportunities
Emphasis on climate adaptation science and evaluating 
on-the-ground climate adaptation actions
Co-produced actionable science
New emphasis on synthesis and interpretation
Partnerships and leveraging
Innovation
Flexibility



COMPARING THE OLD & NEW 
SCIENCE AGENDAS

2012-2016
• Based on “science needs”
• Focus on research products
• Random, diffuse, open-ended
• No assessment of current state 

of knowledge
• No evaluation module
• Created by ESAC

2017-2022
• Based on management priorities
• Focus on actionable science
• Focused, deliberate, goal-oriented
• Assessment of current state of 

knowledge 
• Evaluation module included
• Co-produced by SAC & SAP



THE 2017-2022 SCIENCE AGENDA 
AT A GLANCE

• Introduction
• Climate Change in the Northwest
• Key Science Opportunities for the NW CSC
• Partners and Stakeholders
• Data Management and Information Sharing
• Measuring Achievement
• Acknowledgements
• Appendices
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THE 2017-2022 SCIENCE AGENDA 
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INTRODUCTION

The foundation for the NW CSC Science Agenda for 2017-2022 
is supporting ACTIONABLE SCIENCE that is centered on 
adapting to future environmental conditions (p. 3). 

Key components of actionable science:

• Conducting research that is directly related to management priorities

• Developing projects that are policy and practice relevant, not prescriptive

• Encouraging scientists and managers to work together through life of project

• Ensuring that scientific products and tools are understandable and 
accessible to end users



CLIMATE CHANGE IN THE NORTHWEST
Temperature and precipitation

Changes in water supply and quality
Increased fire frequency & severity
Increased frequency of extreme events

Invasive species, pests, pathogens
Sea level rise

Tribes

Human Health
Agriculture
Hydropower

Outdoor Recreation



Term Definition Example

Desired Outcome Initial specific management 
agency interest

“We need to know how climate change 
will affect fire regimes and what comes 
back after a stand-replacing fire.”

Management Priority High-level resource category Management of Forest Resources

Management Goal Overarching and shared
management purpose

Maintain healthy forests under 
changing disturbance regimes

Science Opportunity Research direction for the 
NW CSC to pursue

Determine how forest community
composition will be altered as a result 
of changing forest disturbance regimes

TERMINOLOGY



KEY SCIENCE OPPORTUNITIES

Example Science Opportunities
Knowledge 

Category

Determine how forest community composition will be altered as a result of 
changing forest disturbance regimes 3

Improve understanding of how groundwater and soil moisture are related to 
forest health and how those may be altered with climate change 2

Management of Forest Resources
Management Goal #1: Maintain healthy forests under 
changing disturbance regimes (p. 9)



MEASURING ACHIEVEMENT

Project evaluation

Process evaluation

Outcome evaluation Are NW CSC-sponsored products 
informing management decisions? 

Have we successfully implemented 
the Science Agenda? 

Are NW CSC projects administratively 
compliant? 



Gustavo Bisbal, Director

NW CSC Science Agenda:
How do we measure achievement?

SAC-SAP F2F meeting – Portland, OR – May 3-4, 2017



Quality stews require quality ingredients. 
Getting each one of them is a PROJECT.

• Evaluates: Achievement of project objectives, product delivery
• Management, accountability practices
• Requirements, standards, checks and balances by OMB, DOI, USGS (OAG, 

OSQI, NCCWSC)
• NW CSC fully compliant with approved business practices/protocols
• Sources: multiple stakeholders (project partners, co-funders, project mgmt

team, technical specialists involved)
• Instruments: Annual Project Progress reviews, Final Project reports, 

Ad-hoc IGO audits, Annual CSC evaluation, 5y CSC reviews



When the cook tastes the stew,
that’s PROCESS.

• Evaluates: Was science agenda implemented as intended?
• SA as planning document = on-the-ground activities/products?
• Strengths and weaknesses, barriers, opportunities, improvements
• Outputs: What science services & products has the NW CSC provided?
• Partnerships: Who else participated in funding/production/delivery?
• Communication: How were services & products delivered to users? 
• User community: Who were recipients of science services & products?
• Coordination: How did others contribute to implementation of NW CSC SA?
• Financial analysis: What was funding allocation per mgmt priority?



When the guest tastes the stew,
that’s OUTCOME.

• Evaluates: What were direct effects of NW CSC science program on users?
• Did NW CSC science services inform resource mgmt. decisions?
• Source: user community
• Actionability: Did science services/ products address stated mgmt priorities?
• Iteration: Did engagement bwn producers and users occur early, often, and 

throughout the duration of the project?
• Quality of Delivery: Were timing, audience, product formats adequate? 
• Credibility: Did users regard science services & products as credible?
• Satisfaction: How were NW CSC science services received by user community?
• Co-production benefits: Changes in knowledge, attitudes, skills among users?
• Salience: Did stakeholders utilize outputs ?



Evaluation through many lenses

When the cook tastes the stew,
that’s PROCESS.

When the guest tastes the stew,
that’s OUTCOME.

Quality stews require quality ingredients.
Getting each one of them is a PROJECT.



Gustavo Bisbal, Director

The SAC-SAP Experiment:
Survey Results

SAC-SAP F2F meeting – Portland, OR – May 3-4, 2017



How is the SAC-SAP Experiment working?

1. What is working well?

2. What could work better?

3. What is not working at all?

4. What is promising about the work
we are doing together?



4

9

2

7

3

Strongly agree Agree Neither agree
nor disagree

Disagree  Strongly
disagree

SAC
SAP

The SAC-SAP Experiment has been an overall positive 
experience for me and my organization



The NW CSC has produced a better draft Science Agenda with the SAC 
and SAP working together than they would have with the SAC (or 

simply NW CSC staff) working alone

10

3
2

3

6

1

Strongly agree Agree Neither agree
nor disagree

Disagree  Strongly
disagree

SAC

SAP



5

9

11

6

3

Strongly agree Agree Neither agree nor
disagree

Disagree  Strongly disagree

SAC
SAP

The SAC-SAP conversations have been interesting, 
substantive, and productive



6

8

1

4 4

1 1

Strongly agree Agree Neither agree
nor disagree

Disagree  Strongly
disagree

SAC
SAP

I have made new connections through this dialogue that will 
continue and benefit me or my organization going forward



NW CSC 5-Year Review – January 2016

13 sole

17 shared

5 sole
14 shared

12 shared

9 shared
1

41 Total
Recommendations
Institutional Development

Actionable Science
Capacity Building

Download Feb 2017 report at
nccwsc.usgs.gov/csc-reviews

University
Host

NW CSC Federal

NCCWSC

USGS
OAG

CSC Network

https://nccwsc.usgs.gov/csc-reviews


NW CSC 5-Year Review – January 2016

Download Feb 2017 report at
nccwsc.usgs.gov/csc-reviews

Some conclusions…

• NW CSC-sponsored science is high quality and has provided useful 
information for a variety of users

• Partnerships with LCCs and others illustrate how the NW CSC can 
help link science and management in a co-production model

• Climate Boot Camp is an innovative way to engage graduate students 
with working professionals and teach climate communication skills

• NW CSC should use the opportunity presented by development of a 
new strategic plan, science agenda, and other foundational 
documents to be a vehicle for introspection and recalibration

https://nccwsc.usgs.gov/csc-reviews


Gustavo Bisbal, Director

The SAC-SAP Experiment:

Setting the stage

SAC-SAP F2F meeting – Portland, OR – May 3-4, 2017





The Lightning Talk Experiment (2014)

• Promote manager/scientist dialogue on actionable science

• Phase 1: Management priorities related to climate change

• Phase 2: Science response & suggestions

• Phase 3: Iteration & refinement



SAC
MANAGEMENT 

PRIORITIES

SAP
SCIENCE

OPPORTUNITIES

A Regional Experiment…
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Project level
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PI MGR
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Science Advisory Panel: An experiment



MAY
2017

OCT
2014

SAC

OCT
2016

SAP

DEC
2016

MAR
2017

The SAC-SAP timeline



Tomorrow we’ll want to hear from you:

How is the SAC-SAP Experiment working?

1. What is working well?

2. What could work better?

3. What is not working at all?

4. What is promising about the work
we are doing together?



The SAP-SAC Experiment: 
Nuts and Bolts

Betsy Glenn – NW CSC Research Coordinator

May 3, 2017



2014 Lightning Talk Experiment 

Phase 1

Tier 3  NW CSC has conducted work on these topics

• Accessing downscaled climate data

• Sea-level rise effects on estuaries

• Fire risk

Tier 2  Other agencies/organizations have a leading role
• Landscape connectivity

• Prioritization of conservation or restoration areas

• Ocean acidification effects on shellfish

Tier 1  Areas for NW CSC leadership
• Hydrologic regime shift effects on 

infrastructure/agriculture/salmonid habitat

• Ecological impacts of drought

• Identification of trigger points and thresholds

• Invasive species, diseases, pests



Tier 1 Topics 
(Lightning 

Talks)

1. Ecodrought

2. Hydro

3. Invasives

4. Triggers

Group by 
Management

Priority

2014-2015

Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working lands 
and water

Feb 2017

SAC
Responses

SAC survey

Fall / Winter 2016 -17

Process for Identifying Top Management Priorities



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Incorporate understanding of 
how climate change may affect 

fire regimes to inform 
restoration projects



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Determine how/where cold water refugia 
may be developed to prevent salmon 

mortality during high temperature periods. 

Where will drought significantly impact 
tributary flows and what are methods for 

offsetting these impacts for purpose of 
protecting/enhancing  salmon habitat?



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Incorporate understanding of 
how climate change will/may 
affect fire regimes and inform 
restoration projects

Determine changes in the rate of spread of invasives 
and noxious weeds in various sensitive habitats 
(terrestrial and aquatic) under projected climate 

conditions and identify appropriate treatments to 
prevent further spread



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Develop options for managing and 
enhancing resiliency of sensitive habitats 
(e.g., aspen stands, wetlands, sagebrush-
steppe) under altered precipitation and 

temperature patterns



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

10-year grazing permit renewals are occurring 
throughout the West and without adequate 
climate planning now, they will be flawed in 

design to achieve the long-term interests of all



Management of…

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

Process for Identifying Top Management Priorities

EXAMPLES OF DESIRED OUTCOMES  (SAC)

Monitoring glacier mass balance in 
real-time: concern is for glacial 

outbursts and flooding, affecting 
infrastructure and visitor and 

employee safety, and other effects on 
downstream ecosystems



What science opportunities are 

available to the NW CSC to address 

these management priorities and 

desired outcomes?



Management 
Priorities

1. Forests

2. Aquatic resources

3. Invasive species

4. At-risk species

5. Rangelands

6. Other working 
lands and water

SUBGROUPS:

Management 
Priorities/Desired 

Outcomes
Categorization of Current 

Knowledge

SAP 
Expertise

SAP-SAC 
Discussion

Science 
Opportunities 
for NW CSC in 

2017-2022

SAP-SAC 
Discussion

SAP 
Expertise

Each of these management priorities includes social science 
and broader human dimensions components

Top Management Priorities  Science OpportunitiesSocial Science Opportunities



• Communicating environmental risk and changing conditions

• Socio-cultural values of stakeholder groups

• Adaptation strategies to adjust to changing conditions

• Development of population models and land use patterns

• Identify behavioral strategies to mitigate effects of invasive species

• Provide cost-benefit scenarios to identify which industries might 

be impacted by changing water conditions and by how much 

Examples of Social Science Opportunities



SAP Membership

Leadership
Amy Snover, SAP co-lead, University of Washington
Marty Fitzpatrick, SAP co-lead, USGS FRESC
Gustavo Bisbal, Director, NW CSC

Members
Dominique Bachelet, Conservation Biology Institute
Kyle Blasch, USGS Idaho Water Science Ctr.
Lee Cerveny, U.S. Forest Service
Shaun Clements, Oregon Department of Fish & Wildlife
Oliver Grah, Nooksack Indian Tribe
Brian Harvey, University of Washington
Bruce Marcot, U.S. Forest Service
Phil Mote, Oregon State University
David Pyke, USGS Forest & Rangeland Ecosystem Sci. Ctr.

Staff support 
Betsy Glenn, NW CSC
Nicole DeCrappeo, NW CSC



Management Priority 
Category

Tier 1 Topic
Addressed

SAP Members SAC Members

1 Forest Management
Drought
Invasives
Triggers

Bruce Marcot, Brian Harvey
Louisa Evers (BLM), Bea Van Horne (USFS), Chris 
Lauver (NPS), John Mankowski (NPLCC) 

2
Aquatic Resources 

Management

Hydro
Drought
Invasives
Triggers

Kyle Blasch, Oliver Grah, Shaun 
Clements

Chris Furey (BPA), Leona Svancara (IDFG), Laura 
Gephart (CRITFC), Lynn Helbrecht (WDFW), Dave 
Jepsen (ODFW), Linda Anderson-Carnahan (EPA)

3
Invasive Species 

Management
Invasives David Pyke, Brian Harvey, Phil Mote

Louisa Evers (BLM), Bryan Horsburgh (BOR), Leona 
Svancara (IDFG), John Tull (GBLCC), Linda Anderson-
Carnahan (EPA)

4
At-risk Species and 

Habitat Management

Drought
Invasives
Triggers

Bruce Marcot, Dominique Bachelet
Stephen Zylstra (USFWS), Leona Svancara (IDFG), Eliza 
Ghitis (NWIFC), Lynn Helbrecht (WDFW), Bea Van 
Horne (USFS)

5
Rangeland 

Management
Drought
Invasives

Dominique Bachelet, David Pyke, 
Oliver Grah

Sean Finn (GNLCC), Louisa Evers (BLM), Leona 
Svancara (IDFG), Sharon Kiefer (IDFG), John Tull 
(GBLCC)

6
Management of 

Other Working Lands 
and Waters

Hydro
Triggers

Phil Mote, Kyle Blasch
Chris Furey (BPA), Jolyne Lea (NRCS), David Redhorse 
(BIA), Laura Gephart (CRITFC), Linda Anderson-
Carnahan (EPA)

SAP-SAC Management Priority Subgroups



1. Understand management priority, context, and associated knowledge 
needs for topics identified by the SAC

2. Assess state of existing knowledge/tools in reference to those needs:

a. Knowledge/tools already exist, need to be publicized

b. Relevant knowledge already exists, but requires synthesis, assessment, 
interpretation, translation and/or tool development

c. Relevant knowledge could be developed in context of a 5yr science agenda

d. Relevant knowledge could be developed in 2022-2027 if the stage is set

e. Developing relevant knowledge not feasible within scope of CSC

3. Identify potential science opportunities to structure the 2017-2022 NW 
CSC Science Agenda

It
er

at
e 

to
 c

o
n

fi
rm

Process for identifying science opportunities associated with 
management priorities



AQUATIC RESOURCES SUBGROUP        

The management decisions and the more specific desired outcomes 
for the aquatic resources themes were binned into three groupings 
based on the similarity of the desired outcomes. 

1. Hydrologic Desired Outcomes
2. Thermal Desired Outcomes
3. Fish Management Desired Outcomes

Shaun Clements
Kyle Blasch
Oliver Grah



Hydrologic Desired Outcomes

Desired Outcome Ranking Rationale (Initial)

Forecast timing and 

location of drought 

impacts

2-3 Climate models and downscaled data exist for the NW 
and can be used to develop and enhance current 
watershed flow models.  The challenging issues to 
forecasting streamflow timing and magnitude in the 
future include those from the climate models and those 
from our current understanding of NW streams.   The 
limitation to climate models are representation of 
episodic events. 

Identify methods to 

offset drought 

impacts

2 Managing flows with natural or anthropogenic solutions 
has been a focus of restoration, remediation and water 
management studies.  Application of these measures will 
depend on the location, type of drought impacts that 
need to be mitigated, and the timeline for 
implementation. 

Drought impacts on 

Groundwater 

recharge, discharge

and storage

2-4 The forcing of current GW models can be adjusted 
based on downscaled climate data. Calibrated GW 
models do not exist for many locations. Some of the GW 
systems are highly dependent on episodic precipitation 
events for recharge.  These types of events are not 
captured in downscaled climate data. 



Thermal Desired Outcomes

Under development…



Fish Management Desired Outcomes

Desired Outcome Ranking Rationale (initial)

How will climate 

change affect 

native trout?

1-3 Requires 1) current distribution of trout populations, 2) habitat requirements and 

climate sensitivity of trout species and non-native competitors, 3) adaptive 

capacity, 4) downscale climate forecasts, and 5) barriers to movement. 

Are fish handling 

protocols 

protective under 

CC?

2 There is probably sufficient knowledge regarding thermal stress and handling for 

salmonids to revise handling protocols. 

CC resilient harvest 

mgmt. criteria

2-3 There is probably sufficient knowledge regarding thermal stress and handling for 

salmonids to provide initial criteria. 

Better mgmt. would require 1) real-time monitoring of river temperature and/or 

predictive models, 2) Stock specific thermal tolerance 

Drought resilient 

hatcheries

2-3 Requires 1) future flow regimes (water availability) in target basins, 2) thermal-

scapes, and 3) low flow hatchery rearing techniques. 

Climate resilient fish 

passage/barriers

3 Requires modeling of flow extremes (flood frequency and magnitude, low flow). 

Siting and prioritization requires fish vulnerability assessments.

How will CC affect 

fish distribution?

2-3 Requires 1) current distribution, 2) habitat requirements and climate sensitivity of 

native and invasive fish, 3) downscale climate forecasts, and 4) barriers to 

movement. 

How will sea level 

rise affect estuarine 

fish habitat?

2-3 The extent of sea level rise has been mapped in estuaries. There are at least two 

efforts ongoing to evaluate the effect on salmonid rearing habitat. 



At-Risk Species and Habitats
1) Managing habitat for fish and wildlife in changing climates, viz. listed species, rare 
species, and species of concern

Desired outcomes:
Cool-air refugia for species of conservation concern

Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022).

Drought and water management effects on wetland species
Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022).

Resiliency of sensitive habitats under climate change (aspen, wetlands, sagebrush steppe)
Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development

Available:  
>  spatial data; adaptation planning exercises & guidelines; species research (e.g., 

carnivores, pika); NGO evaluations (e.g., IUCN threats summaries, NatureServe spp
info); ISSSSP species fact sheets; USFS species of conservation concern in forest 
planning



2) Developing a collaborative climate monitoring program with co-occurrence of 
associated species of greatest conservation need

Desired outcome:  Develop monitoring program, leverage existing network

Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development

Available:  
>  met. station placement & data; climate data & projections from multiple 

sources (PRISM, NASA NEX, Univ. ID); National Fish Wildlife & Plants Climate 
Adaptation Strategy; adaptive management monitoring program frameworks

Needs:  
>  deploy TAHMO-type met stations in gaps; leverage weather records from 

existing network; reshape existing strategies and monitoring frameworks for 
climate change risk assessment & management

At-Risk Species and Habitats



3) Conserving and managing wetlands, outside the context of fisheries

Desired outcome:  Wetland conservation and management

Knowledge bin 2: Relevant knowledge already exists, but it requires synthesis, 
assessment, interpretation, translation and/or tool development

Available:  
>  species conservation strategies (e.g., Columbian spotted frog, mtn yellow-

legged frog); 12-mo. findings (e.g., springsnail spp.); much research on 
amphibians & wetland status and dynamics; wetland databases 
(databasin.org); FWS tidal marsh ecosystem recovery plan

Needs:  
>  thorough review and synthesis of existing wetland conservation strategies 

and studies in the context of projected effects of climate change, including 
coastal wetlands and sea level rise; updates to management guidelines 
addressing uncertainties in projections and efficacy of management actions

At-Risk Species and Habitats



4) Identifying triggers related to conservation planning for at-risk species & habitats

Desired outcome: Understand phenological shifts in pollinators and implications for 
recovery
Desired outcome: Determine when recovery goals are needed

Knowledge bin 3: Relevant knowledge could be developed in the context of a 5-yr 
science agenda (2017-2022).

Available:  
>  reviews of pollinator species status (Lepidoptera, Apidae, other); guidelines for 

restoring pollinator species habitats (Xerces); research on pollinator spp.; studies on 
high-elevation wildlife (incl. amphibians); projections of changes in fire intensities & 
forest response under CC; National Phenology Network (usanpn.org)

Needs:  
> synthesize pollinator research and conservation guidelines; extend research 

findings to projections of climate change effects on pollinator habitats; information 
& studies on drought stress in plants & seed zones; determine dynamic interaction of 
species and habitats with environmental stressors and changes

At-Risk Species and Habitats



SAP    INVASIVES



Effect of climate change on distribution of 
invasives and noxious weeds-Terrestrial

• Knowledge exists for annual invasive bromes (see Bradley et al. 
2016)

• Long-term (10 or more years) – Use this example to develop 
similar syntheses of other invasive plants for the Northwest
• Medusahead, North Africa grass, knapweeds, thistles



Effect of climate change on distribution of 
invasives and noxious weeds-Aquatics

• Knowledge could be developed in 5-10 years

• current distribution of invasive species,
• habitat requirements and climate sensitivity 

of invasive species, 
• dispersal potential (e.g., migratory behavior), 
• accurate downscale climate forecasts, and 
• barriers to movement. 

• Data Needs:



Effect of climate change on disease severity 
and distribution-Terrestrial

• Knowledge could be developed in 5-10 years
• Short-term develop of feasibility study

• North American Bat Monitoring program (NABat)
• Developing national monitoring protocols
• Includes White-nosed Syndrome (WNS)
• Synthesize current knowledge on bats, climate and WNS
• Use NABat to model climate – WNS risk



Effect of climate change on disease severity 
and distribution-Aquatics

• Knowledge could be developed in 5-10 years

• Current distribution of fish diseases,
• Disease life cycle, 
• Dispersal potential, 
• Climate sensitivity of vector and intermediates
• Accurate downscale climate forecasts, and 
• Relationship between climate measures and severity. 

• Data Needs:



Forest Management

NW CSC SAC-SAP Meeting
May 3-4 2017
Portland, OR

Brian J. Harvey – UW Bruce G. Marcot - USFS



Forests in the 21st Century

Fire Insects and pathogens Climate



Forests in the 21st Century

Fire Insects and pathogens Climate

SAC Priorities:
1) Planning for wildfire response (how will CC affect fire regimes and inform management?)
2) Developing forest management best practices that address CC (culverts, AM silviculture, 
groundwater & soil moisture)
3) Methods for controlling tree diseases such as WPBR, SOD, SNC (reduce loss of high 
elevation SGCN habitat, response measures under CC)
4) Determine how CC will affect fire regimes and forest response after stand-replacing fire



Wildfire and forests
1) Planning for wildfire response (how will CC affect fire regimes and inform management?)

Relevant knowledge exists, but requires synthesis, assessment, interpretation, etc.
* Much existing research is at broad scales, and/or in other systems (e.g., CA, Rockies)

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* Unprecedented fire activity in recent several years



Wildfire and forests
1) Planning for wildfire response (how will CC affect fire regimes and inform management?)

Relevant knowledge exists, but requires synthesis, assessment, interpretation, etc.
* Much existing research is at broad scales, and/or in other systems (e.g., CA, Rockies)

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* Unprecedented fire activity in recent several years

OR and WA OR and WA 



Wildfire and forests
1) Planning for wildfire response (how will CC affect fire regimes and inform management?)

Relevant knowledge exists, but requires synthesis, assessment, interpretation, etc.
* Much existing research is at broad scales, and/or in other systems (e.g., CA, Rockies)

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* Unprecedented fire activity in recent several years

4) Determine how CC will affect fire regimes and forest response after stand-replacing fire
Relevant knowledge could be developed in the context of a 5-yr science agenda

See next slide for examples from other regions

OR and WA OR and WA 



Stand-replacing fire followed by drought

Short-interval stand-replacing ‘reburns’

Examples from other regions
(Northern Rockies and Yellowstone)



Best practices: climate change

2a) Developing forest management best practices that address CC: culverts, groundwater 
& soil moisture)

Outside our area of expertise. TBD 

2b) Developing forest management best practices that address CC: adaptive management 
silviculture

Relevant knowledge and syntheses exist, but need CC decision-science orientation
* need integration with CC fire & social value projections in NW CSC region

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* development of AM monitoring framework



Best practices: tree diseases

3) Methods for controlling tree diseases such as WPBR, SOD, SNC (reduce loss of high 
elevation SGCN habitat, response measures under CC)

Relevant knowledge exists, but requires synthesis, assessment, interpretation, etc.
* CA Oak Mortality Taskforce; USFS “High Elevation White Pines”; OSU SNC Coop

AND
Relevant knowledge could be developed in the context of a 5-yr science agenda
* What are the consequences for forest structure and function? 



Additional Resources

FireScience.gov, Fire Science Exchange Network
http://www.firescience.gov/JFSP_exchanges.cfm

Northwest Fire Science Consortium
http://www.nwfirescience.org/

Northern Rockies Fire Science Network
http://nrfirescience.org/

Western Wildland Environmental Threat Assessment Center (WWETAC)
https://www.fs.fed.us/wwetac/

http://www.firescience.gov/JFSP_exchanges.cfm
http://www.nwfirescience.org/
http://nrfirescience.org/
https://www.fs.fed.us/wwetac/


Rangelands – Shrublands Group

• SAP members: Oliver Grah, David Pyke
(USGS), Dominique Bachelet (CBI)

• SAC members: Sean Finn (GN-LCC), Louisa 
Evers (BL-M), Leona Svancara (ID-FG), Sharon 
Kiefer (ID-FG), John Tull (GB-LCC)

• SAP leadership/NW CSC Staff: Betsy Glenn 
(USGS), Gus Bisbal (USGS), Nicole DeCrappeo
(USGS), Marty Fitzpatrick (USGS)



Rangelands - Shrublands

1. Invasives Issue: managing shrubland ecosystems to maintain biodiversity and productivity
• How will the R&R zones shift? 
• Extreme events: water but also wind erosion (thresholds)

2. Grazing and Climate Planning
• Grazing permits: would integrating climate planning provide better outcomes?
• Climate velocity maps
• Soil water availability is variable affecting productivity; range readiness concept;
• Degree of risk, uncertainty, liability
• Extreme events, weather forecast vs climate projections – GCMs vs RCMs: rain, wind events

3. At Risk Species (also see Bruce Marcot’s group findings)
• NorWEST efforts with streams
• Connectivity, Interactions between upland and streams 
• PJ habitat: conflict in management decision: wildlife habitat or encroachment in sagebrush

4. Energy Development
. Crucial Habitat Assessment Tool (CHAT) 
. Durability in climate planning



1. Knowledge/tools already exist, need to be publicized
http://nwclimatetoolbox.weebly.com/climatehydrology-monitoring--projections.html
http://climatedashboard.org

2. Does relevant knowledge already exist? 
-need for centralization of the information (e.g. WAFWA, SageCon, SageSTEP)
-Crucial Habitat Assessment Tool (CHAT) exist but not climate smart 

3. Could relevant knowledge be developed in a 5-year research agenda?
- Targeted grazing and range readiness for risk evaluation
- Keep invasives from dominating: revisit the R&R maps (Dynamic and Climate smart)
- Extreme events forecast: rain but also wind erosion (Matt Germino’s work on thresholds extended?)

4. Relevant knowledge could be developed in 2022-2027
- robust & consistent monitoring network (satellite, drones, field campaigns, citizen science efforts) 

5. Developing relevant knowledge not feasible within scope of CSC
- simulating land use projections for the next 10, 20 , 30 years 

Rangelands - Shrublands

http://nwclimatetoolbox.weebly.com/climatehydrology-monitoring--projections.html
http://climatedashboard.org


OTHER WORKING LANDS AND WATER SUBGROUP        

The specific desired outcomes overlap with the other subgroups and 
tend to be more focused on water

1. Drought Planning for Irrigation
2. Forecasting occurrence/intensity of storms and streamflow to 
protect infrastructure
3. Approving new water rights into the future
4. Monitoring glacial mass balances 

Philip Mote
Kyle Blasch



Desired Outcome Ranking Rationale (Initial)

Drought planning for 

irrigation projects

2 -NW CSC has already supported the production of state-
of-the-science streamflow scenarios for the future at over 
350 locations; other studies being conducted

-A wider consideration of both biophysical and human 
dimensions, for example the possible interactions of 
irrigation demands (backed by political pressure), 
aquatic species declining toward a listing, stream 
temperature, state water rights

-An NSF-funded project very much along these lines was 
recently completed for the Willamette Basin. 

Approving new 

water rights in future 

climate scenarios

2-4 - In low-flow years, conflicts arise between instream uses 
(e.g. hydropower, recreation, flood control, and fish 
flows) and diversions (e.g. irrigation). 

- State’s application of western water law differ

- Specific areas of attention include the Yakima, upper 
Columbia, John Day, Lemhi, Snake, and Deschutes 
Rivers.



Desired Outcome Ranking Rationale (Initial)

Forecast changes in 

storms and 

hydrologic peaks 

occurrence/intensity

2-3 -Peak flow tools and watershed models available 
-Calibration is not homogenous with streamflows
-USGS Streamstats provides peak flow data for every 
state in the NW for gaged and ungagged streams. 
-Non-stationarity mapping showing changes in peak 
streamflow compared to prior decades. 

-Accurate predictions of episodic events that can drive 
peak flows are needed (n=3).  
-Models provide runoff to support erosion modeling 
within forests and on agricultural fields.

Monitoring glacial 

mass balance for 

watershed health 

and for glacial 

outbursts and 

flooding

2-3 - Applies to North Cascades NP and Mt Rainier NP 

- NW CSC could provide useful research

- Data that would connect well with NPS (and 

USGS) research on glaciers

- Full real-time glacial ablation instruments and 

models are not readily available



SCIENCE AGENDA FOR 
2017-2022
Nicole DeCrappeo
NW CSC Deputy Director



PILLARS OF THE 2017-2022 
SCIENCE AGENDA

Management priorities drive science opportunities
Emphasis on climate adaptation science and evaluating 
on-the-ground climate adaptation actions
Co-produced actionable science
New emphasis on synthesis and interpretation
Partnerships and leveraging
Innovation
Flexibility



COMPARING THE OLD & NEW 
SCIENCE AGENDAS

2012-2016
• Based on “science needs”
• Focus on research products
• Random, diffuse, open-ended
• No assessment of current state 

of knowledge
• No evaluation module
• Created by ESAC

2017-2022
• Based on management priorities
• Focus on actionable science
• Focused, deliberate, goal-oriented
• Assessment of current state of 

knowledge 
• Evaluation module included
• Co-produced by SAC & SAP



THE 2017-2022 SCIENCE AGENDA 
AT A GLANCE

• Introduction
• Climate Change in the Northwest
• Key Science Opportunities for the NW CSC
• Partners and Stakeholders
• Data Management and Information Sharing
• Measuring Achievement
• Acknowledgements
• Appendices
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INTRODUCTION

The foundation for the NW CSC Science Agenda for 2017-2022 
is supporting ACTIONABLE SCIENCE that is centered on 
adapting to future environmental conditions (p. 3). 

Key components of actionable science:

• Conducting research that is directly related to management priorities

• Developing projects that are policy and practice relevant, not prescriptive

• Encouraging scientists and managers to work together through life of project

• Ensuring that scientific products and tools are understandable and 
accessible to end users



CLIMATE CHANGE IN THE NORTHWEST
Temperature and precipitation

Changes in water supply and quality
Increased fire frequency & severity
Increased frequency of extreme events

Invasive species, pests, pathogens
Sea level rise

Tribes

Human Health
Agriculture
Hydropower

Outdoor Recreation



Term Definition Example

Desired Outcome Initial specific management 
agency interest

“We need to know how climate change 
will affect fire regimes and what comes 
back after a stand-replacing fire.”

Management Priority High-level resource category Management of Forest Resources

Management Goal Overarching and shared
management purpose

Maintain healthy forests under 
changing disturbance regimes

Science Opportunity Research direction for the 
NW CSC to pursue

Determine how forest community
composition will be altered as a result 
of changing forest disturbance regimes

TERMINOLOGY



KEY SCIENCE OPPORTUNITIES

Example Science Opportunities
Knowledge 

Category

Determine how forest community composition will be altered as a result of 
changing forest disturbance regimes 3

Improve understanding of how groundwater and soil moisture are related to 
forest health and how those may be altered with climate change 2

Management of Forest Resources
Management Goal #1: Maintain healthy forests under 
changing disturbance regimes (p. 9)



MEASURING ACHIEVEMENT

Project evaluation

Process evaluation

Outcome evaluation Are NW CSC-sponsored products 
informing management decisions? 

Have we successfully implemented 
the Science Agenda? 

Are NW CSC projects administratively 
compliant? 



Gustavo Bisbal, Director

NW CSC Science Agenda:
How do we measure achievement?

SAC-SAP F2F meeting – Portland, OR – May 3-4, 2017



Quality stews require quality ingredients. 
Getting each one of them is a PROJECT.

• Evaluates: Achievement of project objectives, product delivery
• Management, accountability practices
• Requirements, standards, checks and balances by OMB, DOI, USGS (OAG, 

OSQI, NCCWSC)
• NW CSC fully compliant with approved business practices/protocols
• Sources: multiple stakeholders (project partners, co-funders, project mgmt

team, technical specialists involved)
• Instruments: Annual Project Progress reviews, Final Project reports, 

Ad-hoc IGO audits, Annual CSC evaluation, 5y CSC reviews



When the cook tastes the stew,
that’s PROCESS.

• Evaluates: Was science agenda implemented as intended?
• SA as planning document = on-the-ground activities/products?
• Strengths and weaknesses, barriers, opportunities, improvements
• Outputs: What science services & products has the NW CSC provided?
• Partnerships: Who else participated in funding/production/delivery?
• Communication: How were services & products delivered to users? 
• User community: Who were recipients of science services & products?
• Coordination: How did others contribute to implementation of NW CSC SA?
• Financial analysis: What was funding allocation per mgmt priority?



When the guest tastes the stew,
that’s OUTCOME.

• Evaluates: What were direct effects of NW CSC science program on users?
• Did NW CSC science services inform resource mgmt. decisions?
• Source: user community
• Actionability: Did science services/ products address stated mgmt priorities?
• Iteration: Did engagement bwn producers and users occur early, often, and 

throughout the duration of the project?
• Quality of Delivery: Were timing, audience, product formats adequate? 
• Credibility: Did users regard science services & products as credible?
• Satisfaction: How were NW CSC science services received by user community?
• Co-production benefits: Changes in knowledge, attitudes, skills among users?
• Salience: Did stakeholders utilize outputs ?



Evaluation through many lenses

When the cook tastes the stew,
that’s PROCESS.

When the guest tastes the stew,
that’s OUTCOME.

Quality stews require quality ingredients.
Getting each one of them is a PROJECT.



Gustavo Bisbal, Director

The SAC-SAP Experiment:
Survey Results

SAC-SAP F2F meeting – Portland, OR – May 3-4, 2017



How is the SAC-SAP Experiment working?

1. What is working well?

2. What could work better?

3. What is not working at all?

4. What is promising about the work
we are doing together?



4

9

2

7

3

Strongly agree Agree Neither agree
nor disagree

Disagree  Strongly
disagree

SAC
SAP

The SAC-SAP Experiment has been an overall positive 
experience for me and my organization



The NW CSC has produced a better draft Science Agenda with the SAC 
and SAP working together than they would have with the SAC (or 

simply NW CSC staff) working alone

10

3
2

3

6

1

Strongly agree Agree Neither agree
nor disagree

Disagree  Strongly
disagree

SAC

SAP



5

9

11

6

3

Strongly agree Agree Neither agree nor
disagree

Disagree  Strongly disagree

SAC
SAP

The SAC-SAP conversations have been interesting, 
substantive, and productive



6

8

1

4 4

1 1

Strongly agree Agree Neither agree
nor disagree

Disagree  Strongly
disagree

SAC
SAP

I have made new connections through this dialogue that will 
continue and benefit me or my organization going forward
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