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1. USGS GRANT/COOP AGREEMENT   G 19AC00128

2. PROJECT TITLE: Improving and Accelerating the Application of Research Findings to Key Natural-Resource Management Issues in California

3. PRINCIPAL INVESTIGATOR EMAIL: mwschwartz@ucdavis.edu
4. CO-PRINCIPAL INVESTIGATOR EMAIL:--- none

5. PERSONNEL
a. Principal Investigator (Name and institution). Dr. Mark W. Schwartz, University of California, Davis
b. Co-Investigators (Name(s) and institution(s)). None
c. Undergraduate Students (Names and institutions). None
d. Graduate Students – MS or MA (Names and institutions). None
e. Graduate Students – Ph.D. (Names and institutions). None
f. Postdoctoral Researchers (Name(s) and institution(s)). None
g. Other (please specify): Specialist. Jennifer Barton Smith (M.S.).

6. PROJECT START DATE 4/18/2019 

7. EXPECTED COMPLETION DATE: 4/17/2022

8. PURPOSE AND OBJECTIVES: The purpose of this project is to facilitate rapid and effective communication of climate science to resource managers in the state of California. In particular, this project is focused on forest management. Given the 2020 fire year, when over 4 million acres of California’s natural ecosystems burned, there is a widely perceived need to provide rapid response information on (a) prioritization of climate-smart restoration (b) prioritization of building climate resiliency through forest management; (c) provide information on management for drought readiness. Our focus is to work on these three issues.

9. ORGANIZATION AND APPROACH: Our approach is to engage with stakeholders to better understand information needs; research what is known about those information gaps and provide rapid response to stakeholders on those information needs. To accomplish these tasks we partnered with Dr. Steve Ostoja and the USDA California Climate Hub to jointly fund an outreach specialist position. Our mission was to hire a person who coordinate outreach efforts and produce webinars, white papers and management briefs for forest landowners.

10. RESULTS: Reporting period: 4/18/2019 - 4/17/2022 (final report). Owing to logistical difficulties in the hiring process, we did not on-board our staff hire, Jennifer Barton Smith until August of 2020. Thus, we had no accomplishments on this project until after August of 2020. Since that period, we have been working on our objectives, but were hampered by COVID-19 pandemic response, which has precluded face to face meetings. Over the final 1.5 years of the work, we have been very productive. This commenced with Dr. Steve Ostoja and I both being on the Science Advisory Panel of the California Wildfire and Forest Resilience Task Force (WFRTF), which has provided an outlet for producing materials that are in demand by the state of California in addressing climate adaptation in forest management



Our accomplishments during the project that were in association with the WFRTF include the following.
(1) Production of three Healthy Forest Briefs (Redwood Forest, Ponderosa Pine Forest, Oak woodlands) for the California Forest Task Force.
(2) Distribution and analysis of a survey for developers of tools to support decision-making in natural resource management, the results of which were summarized in a write-up and database.
(3) Collaborated on Prioritizing California Forest Health Investments, a report for the WFRTF.
(4) Consulted with WFRTF leadership on developing a statewide strategy for rolling out forest management prioritization guidance. 
(5) Co-hosted the 2nd Annual Forest Science Coordination Meeting; 
(6) Production of a Climate Risks in California Forests factsheet; 
(7) Production of a summary, factsheet, and brochure on the Forest Management Handbook for Small Parcel Landowners in the Sierra Nevada and Southern Cascades.

In addition, we worked on a variety of other tasks, with federal partners, related to the issue of climate change and forest management. These include the following.
(1) Participated in the research for and writing of a report for the CASCs: “Climate Adaptation Training in the CASC Network: Challenges and Opportunities”. 
(2) Collaborated with USFS to develop and lead a series of engagements with National Forest staff and local tribes to understand and synthesize priorities for restoration objectives after a large wildfire. 
(3) Co-development of a structure for hosting a series of listening sessions on accelerating nature-based solutions on natural and working lands to achieve California’s carbon neutrality goals; co-hosted five regionally-based listening sessions, 1 listening session focused on a statewide scale, and 1 listening session with utility organizations; 
(4) Edited and published the Adaptation Strategies and Approaches for California Forest Ecosystems (Swanston, C.W.; Brandt, L.A.; Butler-Leopold, P.R.; Hall, K.R.; Handler, S.D.; Janowiak, M.K.; Merriam, K.; Meyer, M.; Molinari, N.; Schmitt, K.M.; Shannon, P.D.; Smith, J.B.; Wuenschel, A.; Ostoja, S.M 2020. Adaptation Strategies and Approaches for California Forest Ecosystems. USDA California Climate Hub Technical Report CACH-2020-1. Davis, CA: U.S. Department of Agriculture, Climate Hubs. 65 p).
(5) Developed, analyzed and wrote a paper on the distribution of wildlife risk in the state of California (Schwartz MW and Syphard A. 2021. Fitting the solutions to the problems in managing extreme wildfire in California. Environmental Research Communications 3: 081005. https://iopscience.iop.org/article/10.1088/2515-7620/ac15e1).

Finally, we worked on several projects that tangentially relate to this project for which time of the PI, but no specific time of the project technician, Jen Smith, was involved. This includes the following.
(1) A workbook for assessing ecological risk in managed relocation climate adaptation decisions (Karasov-Olson A, MW Schwartz and 13 others. 2021. Co-development of a risk assessment strategy for managed relocation. Ecological Solutions and Evidence 2:e12092; AND Karasov-Olson A, Schwartz MW, Olden JD, Skikne S, Hellmann JJ, Allen S, Brigham C, Buttke D, Gonzalez P, Lawrence DJ, Miller-Rushing AJ, Morisette JT, Schuurman GW, Trammell M, Hawkins- Hoffman C. 2021. Ecological Risk Assessment of Managed Relocation as a Climate Change Adaptation Strategy. Natural Resource Report NPS/NRSS/CCRP/NRR—2021/2241 / NPS 999/175141.
(2) A project with CASC partners on the use of boundary spanning organizations (such as CASC’s) to bridge toe knowledge action gap: Schwartz, M.W., Fleishman, E., Williamson, M.A., Williams, J.N., Morelli, T.L. 2021. The use of boundary-spanning organizations to bridge the knowledge action gap in North America. Chapter 9 In C. Klutsch and Catarina Ferreira (eds). Bridging the Knowledge Action Gap. Springer.
(3) A project with the US Fish and Wildlife Service consulting with a team in the Pacific Northwest and Pacific Islands (Region 1) on decision guidelines for conservation introductions. This work will be mostly completed outside the context of this work and after the completion of this project.


11. [bookmark: _GoBack]NEXT STEPS: Our primary task is to continue to work with the WFRTF to further the aim of providing rapid response to information needs for forest management. Our next priority is to work on fulfilling information needs for climate smart forest restoration in California. California lacks capacity for reforestation on millions of acres of recently burned forestlands. The US Forest Service is struggling to find a model for climate adaptation in forest restoration. We are working with the USDA Climate Hub to develop tools for expanding learning on forest reforestation strategies and options.

12. OUTPUTS: (Please carefully READ  Updated USGS Reporting and Publishing Guidance (10-11-16) . Example:   This material is based upon work supported by the U.S. Geological Survey under Grant Agreement No G_________________ from the Southwest Climate Science Center.   The views and conclusions contained in this document are those of the authors and should not be interpreted as representing the opinions or policies of the U.S. Geological Survey.  Mention of trade name or commercial products do not constitute their endorsement by the US Geological Survey .This manuscript is submitted for publication with the understanding that the United States Government is authorized to reproduce and distribute reprints for Governmental purposes.

a.  Please list any peer-reviewed publications that have resulted from this project (full citations).  Please include articles in preparation, in review, accepted, or published
Karasov-Olson A, MW Schwartz and 13 others. 2021. Co-development of a risk assessment strategy for managed relocation. Ecological Solutions and Evidence 2:e12092
Schwartz, M.W., Fleishman, E., Williamson, M.A., Williams, J.N., Morelli, T.L. 2021. The use of boundary-spanning organizations to bridge the knowledge action gap in North America. Chapter 9 In C. Klutsch and Catarina Ferreira (eds). Bridging the Knowledge Action Gap. Springer.
Schwartz MW and Syphard A. 2021. Fitting the solutions to the problems in managing extreme wildfire in California. Environmental Research Communications 3: 081005. https://iopscience.iop.org/article/10.1088/2515-7620/ac15e1

b. Non-peer-reviewed publications: 

Karasov-Olson A, Schwartz MW, Olden JD, Skikne S, Hellmann JJ, Allen S, Brigham C, Buttke D, Gonzalez P, Lawrence DJ, Miller-Rushing AJ, Morisette JT, Schuurman GW, Trammell M, Hawkins- Hoffman C. 2021. Ecological Risk Assessment of Managed Relocation as a Climate Change Adaptation Strategy. Natural Resource Report NPS/NRSS/CCRP/NRR—2021/2241 / NPS 999/175141.

Kris Metzger (SWCASC), Emma Kuster (SCCASC), Elise Elliott-Smith (NWCASC), Katy Hintzen (PI-CASC), J. Smith (SWCASC), and Ryan Boyles (SECASC). Feb 2022. Climate Adaptation Training in the CASC Network: Challenges and Opportunities.

Smith, J., J. Battles, S. Ostoja, P. Manley, C. Ramirez, and P. Stine. 2022. Surveying decision support tools for forest and shrubland management in California.

Tubbesing, C. L., J. Smith, and D. Martinez. 2021. Prioritizing forest health investments: Recommendations from the science advisory panel to the Wildfire and Forest Resilience Task Force. California Wildfire and Forest Resilience Task Force Science Advisory Panel

Swanston, C.W.; Brandt, L.A.; Butler-Leopold, P.R.; Hall, K.R.; Handler, S.D.; Janowiak, M.K.; Merriam, K.; Meyer, M.; Molinari, N.; Schmitt, K.M.; Shannon, P.D.; Smith, J.B.; Wuenschel, A.; Ostoja, S.M 2020. Adaptation Strategies and Approaches for California Forest Ecosystems. USDA California Climate Hub Technical Report CACH-2020-1. Davis, CA: U.S. Department of Agriculture, Climate Hubs. 65 p


c. Please list any data outputs, maps, decision-support or other informational tools developed as part of this project and provide: 1) a very brief description of the product 2) Internet links if applicable.
i. Keeping California Forests and Woodlands Healthy – a series of three research briefs intended to communicate ecosystems' general physical appearance and summarize critical processes that serve a myriad of ecological functions relevant to keeping these forests and woodlands intact. The briefs are intended to help communicate example desirable conditions for managers' and private landowners' use. The series includes briefs on blue oak woodlands, ponderosa pine forests, and coastal redwood forests; each brief characterizes healthy forest attributes, their ecological function, and key stressors affecting forest health. 
https://www.climatehubs.usda.gov/hubs/california/topic/keeping-california-forests-and-woodlands-healthy 
ii. Summary of the Forest Management Handbook for Small Parcel Landowners in the Sierra Nevada and Southern Cascades – a brochure to promote the distribution and use of the Handbook resource. The brochure overviewed the purpose, audience, and relevance of the Handbook. https://www.fire.ca.gov/media/20blako1/forest-mgmt-handbook-summary-13april.pdf 
iii. Factsheet and brochure for the Forest Management Handbook for Small Parcel Landowners in the Sierra Nevada and Southern Cascades – a factsheet to promote the distribution and use of the Handbook resource. The factsheet overviewed the purpose, audience, relevance and basic structure of the Handbook. https://www.fire.ca.gov/media/53xg5idt/electronic-2pager_forest-mgmt-guidebook_feb2022.pdf
iv. Climate Risks in California Forests – a factsheet overviewing the threats CA’s forests face from climate-driven factors, and the CA Climate Hub’s role in supporting forest resiliency. https://www.climatehubs.usda.gov/sites/default/files/Climate%20Risks%20for%20Forestry_CACH_v2.pdf 
13. OUTREACH AND ENGAGEMENT: 
Presentations, seminars, webinars.
i. Climate Adaptive Framework Workshop Series for the Six Rivers National Forest – in collaboration with NIACS and USFS 
ii. Climate Adaptive Framework Workshop Series for the Cleveland National Forest – in collaboration with NIACS and USFS 
iii. 2nd Annual Forest Science Coordination Meeting – participants were state, federal, and academic forest scientists. In collaboration with CNRA and Strategic Growth Council. 
iv. Climate Adaptive Framework Workshop Series for the Bass Lake Ranger District in the Sierra National Forest – in collaboration with American Forests and NIACS

Communications with decision-makers. The project PI (Schwartz) and Specialist Smith meet with the California Wildfire and Forest Resilience Task Force (WFRTF) Science Advisory panel monthly. Specialist Smith manages and participates in weekly coordination meetings with WFR TF, USFS PSW, and CAL FIRE leadership. In addition, we have met with WFRTF leadership to discuss developing a suite of workshops to develop stakeholder input on the WFRTF report on forest resiliency priorities (California’s Wildfire and Forest Resilience Action Plan, January 2021). 
v. Patrick Wright – (written form) Panel input on driving innovation in forest management as part of a statewide wildfire and forest resilience action plan October 21 2020
vi. Patrick Wright – consulted with the director of the WFRTF on developing a statewide strategy for rolling out forest management prioritization guidance January 21 2021
vii. Leadership for the WFRTF, USFS PSW, and CAL FIRE – regular weekly consultations, planning and coordinating meeting; Aug 2021 – present 
b. Are you aware of any resource management decisions that have come out of this project?  If so, please provide a brief description. Not yet.

14. OTHER . 
a. Preliminary conversations with staff from UC Cooperative Extension, the California Fire Science Consortium, and the LA Moran Reforestation Center on the feasibility of organizing a coordinated multi-agency learning network to address the complex challenges of the state’s enormous reforestation needs. 
b. Conversations with the USFS about organizing a multi-agency reforestation workshop for the southern Sierra Nevada region; expected to take place in June 2022. 
c. Met individually with leaders of the WFRTF Working Groups and Regional Prioritization Groups to understand each group’s specific needs, challenges, priorities, and opportunities to benefit from the Science Advisory Panel’s expertise. 


15. [bookmark: _heading=h.gjdgxs]BUDGET: There have been no modifications to the budget. The budget was established for personnel support for doing outreach and communication on forest related climate smart adaptation management. The entirety of our expenditures have been on Specialist Jennifer Smith’s salary. Her time is split between the Climate Hub and SW CASC. Her work is exclusively focused on synthesizing and producing information for forest adaptation for forest managers.
