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2025 Priority Research Topics

The City of Boulder Open Space and Mountain Parks Department (OSMP) has funding available through its funded research program for scientific inquiry on OSMP lands that address natural, cultural, and visitor resource conditions and management. Grants are awarded up to $12,000. The deadline for proposals is Thursday, Jan. 9, 2025.

Preference will be given to original proposals that address topics identified below, however, all proposals will be considered based on their merits. Each question or topic is followed by the corresponding OSMP Master Plan strategy listed on page 21 to 31 in this executive summary.
Agricultural Land and Soil Restoration
1. Invertebrates: How do invertebrate populations and communities differ between different agricultural or land uses (e.g. hayfields, cash crops, orchards, and prairie dog colonies)? (ATT.3, ATT.7)
2. Soil microbial communities: What are soil microbial community responses to changes in agricultural use (e.g. perennial to annual, annual to perennial, or silvopasture)? (ATT.2, ATT.5)
3. Use of GPS collars: How can GPS livestock collars be used most efficiently to monitor livestock movement, particularly to reduce visitor conflict between livestock and trail users on OSMP? (ATT.6, ATT.9)
4. Ponds and springs: How do hydrogeologic and weather factors influence the availability of surface ponds and springs in the foothills? (ATT.4, ATT.6)
5. Wildfire behavior on ditch corridors: What will the impact of removing invasive trees and shrubs from irrigation ditch corridors have on wildfire behavior and risk on OSMP property? Possibility to use a modeling approach (EHR.6, ATT.1, ATT.7)
6. Russian olives: How many/what is the canopy cover of Russian olives on OSMP agricultural properties? Can we use remote sensing to determine? (EHR.6, ATT.4)
Climate Change
1. Wind erosion: How can OSMP staff accurately measure the rate and spatial variability of soil erosion caused by wind and water? What methods and techniques are available to mitigate this type of soil loss? (ATT.2, EHR.3)
2. Visitor emissions: How can we refine our initial estimate of greenhouse gas emissions associated with visitor travel to OSMP access points? Additionally, how can OSMP staff develop a spatially explicit model to better understand and manage these emissions? (EHR. 9)
3. Post-fire reforestation: What are the most effective reforestation strategies for promoting native species recovery and long-term ecosystem resilience in post-wildfire landscapes? (EHR.1)
4. Post-wildfire ecological health assessments: How can ecological health assessments, focusing on soil stability, water retention, vegetation regrowth, and biodiversity, be used to measure and enhance the success of these reforestation efforts? (EHR.7)
Forest & Grassland Plant Ecology and Restoration
1. Scaling up grassland plant composition data: How can we extrapolate plot-level plant composition data across our larger grassland system?  Evaluate key edaphic, environmental, geological, topographic or land use/disturbance variables that influence or predict patterns of grassland vegetation using existing grassland transect data, remotely sensed or existing map layers, modeling and/or field testing.  Can the abundance of non-native species be predicted by any of these variables? (EHR.2, EHR.7) 
2. Biological soil crusts: Where are biological soil crusts found on OSMP lands and how do we characterize their microhabitat affinities and compositional types? Evaluate threats to the persistence of biological soil crusts and how climate change and land-use activities (grazing, trampling, fire) may impact them (EHR.7). 
Technology and Analytic Applications for Resource Assessment and Scaling 
1. Crowd sourcing: Can application programming interfaces and existing mobile data sources be used to characterize visitors, visitor satisfaction, or resource conditions across seasons and years? (RRSE.1, RRSE.9)
2. Automated species identification: Can current machine learning algorithms used to identify species based on acoustic recordings be improved? (EHR.1, EHR.7)
3. Drone imagery: Is it feasible to map non-wetland vegetation communities and/or noxious weeds using multiband imagery obtained from drone flights? (EHR.6, EHR.7)
4. Photo series interpretation: Can resource conditions be assessed using photograph time series and machine learning algorithms? (EHR.7)
5. Phenological change: Is it possible to use satellite imagery to track long-term phenological changes for vegetation communities on OSMP property? (EHR.6, EHR.7) 
6. Environmental sensors: What is the feasibility and performance of LoRaWAN sensor networks for remote environmental monitoring in the challenging terrain of OSMP lands. (EHR.7)
Vegetation Stewardship and Invasive Plants
1. Reed canary grass management: What are the most effective methods of management for reed canary grass utilizing products that are currently on the approved pesticide list for the City of Boulder (including clethodim, which is only allowed for tall oatgrass but has other invasive grasses such as cheatgrass and reed canary grass on the label of species controlled)? (EHR.6, ATT.8)   
Visitor Experience and Human Dimensions of Recreation
1. Multimodal trailhead access: What are the key factors that motivate or discourage visitors from using alternative transportation options (e.g., public transit, biking, carpooling) to access OSMP trailheads? Note the overlap with climate change topic above (RRSE.4)
2. Accessibility and inclusivity: What are the barriers to access and participation in outdoor recreation at OSMP for people with disabilities, diverse cultural backgrounds, or economic disadvantages, and how can these barriers be overcome? (CCEI.1, RRSE.8)
3. Perceptions of risk and safety: How do visitors perceive and respond to different types of risks (e.g., wildlife encounters, weather/health hazards, trail difficulty) on OSMP, and how can communication and education be used to promote safe and responsible recreation? (CCEI.2, EHR.3)
4. Dog waste: What messaging techniques are most effective in motivating visitors to pick up dog waste? (CCEI.2)
5. Regulations: To what extent can visitors accurately interpret and follow regulations depicted on OSMP maps? How does the design and layout of maps influence visitor comprehension of regulations? (CCEI.2)
6. Visitor segmentation and targeted communication strategies: How can OSMP visitors be segmented based on their motivations, behaviors, and demographics, and what are the most effective communication strategies for reaching each segment? (RRSE.9, CCEI.2)
7. Well-being: How does OSMP contribute to human health and wellbeing? For example, how do different types of natural environments within OSMP (e.g., forests, grasslands, riparian areas) differentially impact psychological restoration and stress reduction? What is the optimal "dose" of nature exposure (e.g., frequency, duration, type of activity) on OSMP to achieve significant improvements in mental and physical well-being? (CCEI.5)
Wetland, Aquatic and Riparian Ecology
1. Wetland condition assessments: Develop and test a monitoring and assessment protocol to be implemented as part of OSMP’s wetland ecological condition assessment at a subset of OSMP monitored wetlands for one of the following: amphibian survey, macroinvertebrate survey, soil sampling, water quality testing, groundwater sampling. Other monitoring protocols will be considered if they help assess wetland conditions. (EHR.1, EHR.7)
2. Soil properties by wetland type: How do soil physical, chemical, and biological properties differ by wetland type on OSMP? (EHR.2)
Wildlife Ecology 
1. Abert’s squirrel: How do Abert’s squirrels utilize habitat in ponderosa pine forest stands? (EHR.2, EHR.7)
2. Drone mapping of falcon nest sites: How can falcon nest site locations, size of eyries and level of protection from weather, etc. be evaluated using drones? (EHR.7)
3. Grassland birds in managed and native grasslands: What is the nesting success, productivity, and/or breeding chronology of grassland birds nesting in irrigated hayfields or in native grasslands, including impacts of agricultural management on nesting success? (EHR.1, ATT.7)
4. Preble’s meadow jumping mouse ecology: How does Preble’s meadow jumping mouse use habitat on OSMP, especially as related to influences of land management actions such as grazing and habitat restoration? (EHR.1, EHR.2)
5. Bat diversity: How does bat diversity vary across various water sources on OSMP? (EHR.2, EHR.7)
6. Insects in prairie dog-occupied grasslands: What pollinators (e.g., bumble bees, ground nesting bees) and other insects are present in prairie dog-occupied native grasslands that could be affected by insecticidal control of fleas for sylvatic plague. (ATT.3) 
7. Prairie dog exclusion: What is the feasibility and success of novel approaches to prairie dog exclusion? (ATT.3)
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