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Great Basin Fire Science Exchange FY 2023 Annual Report - Impacts 
 
Introduc�on  
The primary fire management challenge of the Great Basin region is loss of sagebrush and other 
shrubland ecosystems to nonna�ve grass species, which fuel frequent fires. Because of this, a lot of our 
programming has focused on resources and training related to habitat revegeta�on and restora�on. 
These topics are receiving a lot more aten�on and commitment, by scien�sts and prac��oners alike, 
than they have in past decades. Our dedica�on to restora�on included development of synthesis 
products, providing updates about the latest developments and experimenta�on in restora�on prac�ces, 
and facilita�ng training of our regional managers about treatments and landscape priori�za�on to slow 
degrada�on and encourage recovery of Great Basin ecosystems. 
 
Sec�on 1. Fire Science Topics 
The Great Basin Fire Science Exchange (GBFSE) contributed to nearly all key fire science topics listed 
below. 
 

X 1. Wildlife 
X 2. Invasive plant species 
X 3. Vegeta�on 
X 4. Soil 
X 5. Watershed processes 
X 6. Pos�ire recovery and management 
X 7. Fire behavior 
X 8. Fire regimes 
X 9. Fuels management 
X 10. Prescribed fire 
X 11. Smoke, air quality, and health 
X 12. Wildland urban interface and infrastructure 
 13. Firefighter safety and incident management 
X 14. Social science and human dimensions 
X 15. Indigenous knowledge 
 16. Economic impacts 

 
 
Sec�on 2. Success Stories 
  
Western Forb Project and Field Guide. This was a big year for the Western Forbs: Biology, Ecology, and 
Use in Restoration project. This project is a partnership between the Bureau of Land Management (BLM), 
U.S. Forest Service, Great Basin Fire Science Exchange, and University of Nevada, Reno. The Western 
Forb project finds, compiles, and synthesizes exis�ng knowledge and research on forbs of the 
Intermountain West for seed collectors, growers, prac��oners, and land managers working to restore 
western rangelands. We launched a new website (westernforbs.org) for the project in late March 2023, 
which includes reviews for 42 forb species. These species were ranked of highest interest by BLM 
personnel based on the projected availability and importance of each in revegeta�on of Great Basin sites 
in cri�cal need of restora�on. Since the launch date, the site has received 1,800 visits and 7,200 page 
views.  

https://westernforbs.org/
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The website also houses a Lookup Table (Fig. 1), which summarizes the characteris�cs and data included 
in each forb species review (24 species to date). The table uses a database structure and spans more 
than 100 columns that can be filtered and searched based on the user’s criteria.  
 

 
Figure 1. First 10 species listed in the Western Forbs Lookup Table. The color-coded bars below the entries indicate 
the types of informa�on categories included, and the numbers indicate how many table columns are devoted to 
that type of informa�on.  
 
We also developed the Field Guide Companion to Western Forbs: Biology, Ecology, and Use in Restoration 
in 2023. This field guide summarizes forb species iden�fica�on, ecological, and restora�on 
characteris�cs useful to seed collectors, seed growers, and restora�on prac��oners (Fig. 2). It provides a 
very abbreviated version of the informa�on found in the species reviews on WesternForbs.org, and 
focuses on plant and seed descrip�ons, pollinator informa�on, disturbance tolerance, and plant 
associa�ons, as well as revegeta�on notes important in making decisions about restora�on species 
selec�ons, and seed collec�on and storage. Printed copies of the field guide will be shipped to western 
BLM field offices, shared with university extension offices, and distributed at in-person events.  
 

 
Figure 2. Example pages from the Western Forbs Field Guide. Le� is page one and right is page two for arrowleaf 
balsamroot (Balsamorhiza sagittata).  
 

https://westernforbs.org/field-guide-2/
https://westernforbs.org/
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The Western Forbs project addresses the following key fire science topics: Invasive plant species, 
vegeta�on, Pos�ire recovery and management, and Indigenous knowledge. This project has contributed 
to changes in knowledge, awareness, and understanding and provides a previously unavailable resource 
that outlines post-fire restora�on possibili�es and poten�al in the Great Basin. 
 
Seed Innova�ons Webinar Series. In March 2023 we hosted a webinar series on the innova�ons and 
technologies being tested and u�lized in rangeland restora�on. The Seed Innovations for Great Basin 
Landscapes series featured seven presenta�ons and a panel discussion among regional managers and 
webinar atendees. The series had 288 par�cipants (Table 1). Although this series focused on several 
concepts that are largely in the early stages of development and use, webinar atendees responded (Fig. 
3) that the content was definitely or probably applicable to their work (>80%). Content related to seed 
zones, adapta�on, and manager perspec�ves was definitely or probably applicable to their work 
immediately (>90%), and regardless of the novelty of the topic (seed modifica�ons and delivery 
methods), atendees found that the webinars definitely or probably provided support or reasons to 
rethink their current approaches to restora�on (>70%).  
 
Based on comments from webinar atendees, this series was important even though some talks touched 
on the futuris�c and experimental:  
 
Seed Zones and Adaptive Traits: “Terrific message and examples!” “Excellent helpful informa�on! Thank 
you, Beth!” 
 
Seed Modifications: “Thanks Mat. We always look forward to seeing the work coming out of your lab 
and from your students.” “Fantas�c talks, thank you!”  
 
Seed Delivery: “Such fascina�ng work you all are doing. Thank you!” “I work with the wildland fire 
management program in our region, so if there's an opportunity in the near future to collaborate, I'll 
reach out.” 
 
Manager Perspectives: “A great set of panelists!” “I thought it was an excellent set of perspec�ves.” 
 
Table 1. Topics, presenters, and atendance for Seed Innova�ons for Great Basin Landscapes webinar series 
delivered in March 2023. 

Topic/presenters Live  Recorded  
Balancing the need for wild, adapted na�ve seeds with modifica�ons needed 
for agricultural produc�on and large-scale seeding – Beth Leger, UNR  
Guiding restora�on with seed transfer zones: Concepts and applica�ons – Rob 
Massa�, USGS  

100 188 

Applica�on of seed coa�ng technologies for rangeland restora�on – Mat 
Madsen, BYU 
Seed balls and other seed restora�on innova�ons – Elise Gornish, Univ of AZ 

63 73 

Drone seeding technology: A case study – Annabelle Mon�, USFS; Maria 
Mircheva, Sugar Pine Founda�on; Lauren Fletcher, Beta-Earth  
Robots for microclimate iden�fica�on and plan�ng – Nichole Barger, TNC  

65 67 

Management perspec�ves: Survey results – Mark Brunson, UT State 
Managers’ solu�ons to local seeding challenges: Panel Q&A and discussion – 
Owen Baughman, TNC; Kevin Gunnell, UT DNR; Erik Kriwox, Tony Owens, and 
Michael McCampbell, BLM 

55 41 

https://greatbasinfirescience.org/event/seed-innovations-for-great-basin-landscapes-webinar-series/
https://greatbasinfirescience.org/event/seed-innovations-for-great-basin-landscapes-webinar-series/
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Figure 3. Responses from live webinar atendees who par�cipated in the post-event survey (n=19-55).  
 
The Seed Innova�ons webinar series provided informa�on specific to pos�ire recovery and 
management. Based on the survey responses of webinar atendees, this series increased knowledge, 
awareness, and understanding, and also contributed to changes or support of current plans, prac�ces, 
policies, or ac�ons. We are confident that if or when these experimental restora�on prac�ces contribute 
to improved revegeta�on success, this will mean improved environmental condi�ons and social 
outcomes for our region. 
 
Restora�on of Sagebrush Ecosystems Course. The BLM Na�onal Training Center and the Great Basin Fire 
Science Exchange brought back the in-person Restoration of Sagebrush Ecosystems Course (RSEC) for the 
first �me since the pandemic. The planning team used this �me to bring in new leadership and 
instructors, update course content based on new science and tool availability, and change the structure 
and delivery based of the evalua�ons of past courses. Changes to course structure included shortening 
the �me spent on in-class lessons to accommodate a day of field lessons, as requested by prior students. 
The 2023 course was also used to trial a hybrid delivery approach using select virtual atendees to gather 
input on the poten�al of offering some course content virtually in the future. 
 
Table 2. Course structure and content by year for the RSEC course. 

Year 2023 Topics 2019 Topics 
Day 1 Background and purpose, Landscape planning Course overview, Landscape characteriza�on 

and priori�za�on 
Day 2 Project planning (Site characteriza�on, Resilience & 

resistance, Soils, Vegeta�on, Monitoring) 
Case Study (Site characteriza�on, Resilience & 
resistance, Soils, Weather) 

Day 3 Management op�ons (Chemical, Biological, 
Mechanical, and Fire vegeta�on control), 
Revegeta�on (Prep, Seed Mix) 

Project objec�ves, Monitoring, Invasive 
species control, Mechanical treatments 

Day 4 Implementa�on and Evalua�on, Field examples Rx fire, Fuel breaks, Revegeta�on 
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https://greatbasinfirescience.org/tools-trainings/restoration-of-sagebrush-ecosystems-class-2023/
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Day 5 Course concluded on Day 4 Implementa�on and Evalua�on, Weather 
applica�ons 

 
Because we are currently planning the next itera�on of this course for 2024, we made a comparison of 
student feedback from the last two courses (2023 and 2019, see Fig. 4). More students reported that the 
course was at least somewhat relevant to their work in 2023 than in 2019 and fewer students reported 
no skill or knowledge gains. For the two days in 2023 with the most substan�al course adjustments in 
response to past student feedback (Day 1: Background and Landscape Planning; Day 4: Field Exercises), 
more students in 2023 rated the day’s content as highly relevant to their work and a lot or a good 
amount of skill and knowledge gained.  
 

 

 
Figure 4. Student responses about the job relevance and skills or knowledge gained during each day of lessons for 
the RESC course in 2023 and 2019. See Table 2 for the course content presented during each day of lessons.  
 
The RSEC is a comprehensive course designed to develop management skills and increase awareness, 
knowledge, and understanding about key fire and fuels science topics for our region. The training 
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includes content and learning around the following topics listed in Sec�on 1 (page 1): Invasive plant 
species, Vegeta�on, Soil, Pos�ire recovery and management, Fire regimes, Fuels management, and 
Prescribed fire. The course also allows for peer-to-peer learning and discussion �me in addi�on to 
instructor-led content. This format increases the number and quality of rela�onships, networks, and 
trust among researchers and prac��oners in the Great Basin and provides a basis of support for, or 
reasons to change, current plans, prac�ces, policies, or ac�ons.  
 
Comments from RSEC student evalua�ons: 
“The exercise was really helpful because I hear and talk about this a lot in theory but have been trying to 
find a way to apply it with different stakeholders or staff.” 
 
“For my job, the most useful part covered today was reviewing all of the tools to use for project 
planning, and the pros and cons of them.” 
 
“I really enjoyed exploring other aspects of Websoil survey that I wasn’t familiar with prior to this course. 
Much of this informa�on will be useful for pre-treatment evalua�on.” 
 
“The seedbed prepara�on sec�on was really informa�ve. We have struggled with establishment in some 
areas and have tried various techniques for beter results. I learned a few other ways that might help us 
in the future. The seed mix calculator will be a useful tool as well. I appreciate all the resources that have 
been shared throughout the course of this class!” 
 
“Most of the topics today were a large part of my job. I didn't feel like I learned a lot, however, it was 
really great hearing everyone's take on each treatment type and explaining things in a way that will be 
easier to pass along to others that might not have the same views.” 
 
“I think the soils talk in the field was great! A lot of BLM offices don't have dedicated soil scien�sts 
anymore so it's always great to get some soils training from the experts.” 
 
“Great course overall. I am excited to implement what I learned from everyone!” 
 
 
Sec�on 3. Connec�ng Short- and Long-Term Objec�ves  
By con�nuing to provide resources and learning opportuni�es to our Great Basin researchers, managers, 
and prac��oners, we are seeing gains in short-term (knowledge and skill) objec�ves, as well as changes 
in medium-term (a�tude and behavior) objec�ves. For example, it was only in the past decade that the 
concept of Resistance (of an ecological community to invasives) and Resilience (the ability of a 
community to recover from disturbances) was widely introduced to our region, and now it is more 
common knowledge among researchers, prac��oners, and to a certain extent, even the public (mee�ng 
a socio-environmental objec�ve). Another example is the increased interest by land management 
agencies in restoring na�ve plant communi�es. The overwhelming posi�ve response to the Western 
Forbs project could not have happened a decade ago before all the science, knowledge sharing, 
collabora�on, and learning that has taken place in the last 10 years. The long-term objec�ves of the 
Great Basin Fire Science Exchange have not changed. It now seems that some of our long-term 
conceptual, instrumental, and socio-environmental objec�ves, like normalizing collabora�vely iden�fied 
treatments, applica�on of fire where needed, weed reduc�on, and long-term support for co-produced 
science are actually in reach. 


