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Executive Summary  

The purpose of The Watershed Center’s annual State of the Watershed reports are to share what we’ve 
learned from ecological and geomorphological monitoring at river and riparian sites located across the 
St. Vrain Basin with diverse partners, resource managers, and members of the public. Reports are 
formatted as either full (in-depth watershed conditions) or interim (topic specific) reports, depending on 
priorities across the St. Vrain Basin. Information shared in these reports can help aid in and prioritize 
management, provide information for nearby restoration projects (e.g., which native species may be 
successful; which non-native species may require management), and provide general context for 
conditions and long-term trends in the St. Vrain Basin.  

In this year’s interim report, we report on one year of riparian vegetation monitoring across the St. Vrain 
Basin, collected during July-August 2022, at 27 sites representing various ecogeomorphologies and land 
use regimes across the St. Vrain Basin. Some of the main takeaways are as follows: 

St. Vrain Watershed  

Observations 

�ƒ Sites in the St. Vrain Watershed, on average, had highest native species richness and proportion of 
native ground and canopy cover compared to sites in other watersheds. 

�ƒ M 8.2 (post-2013 flood restored site located in downtown City of Longmont) had the highest 
number of native species among all sites monitored in the St. Vrain Basin and has an expansive and 
well-connected floodplain. Restoration success is likely due to thoughtful pre-project planning and 
post-restoration stewardship conducted by the City of Longmont, including using a diverse 
seed/plant palette, irrigation, and mowing/herbicide use for invasive species control. 

�ƒ Keyes, located in the eastern portion of the St. Vrain Basin, was the only site in the watershed that 
had more non-native species than natives and more non-native cover than native. It was dominated 
by diffuse knapweed (Centaurea diffusa) and reed canarygrass (Phalaris arundinacea). There is 
debate about whether reed canarygrass is native or non-native to Colorado, but we consider it non-
native in this report due to its tendency to displace most other graminoid species.  

�ƒ There is sparse tree and tall shrub canopy at Ralph Price, SSV Park, Hall Meadows, M 8.2, and Keyes, 
likely due to 2013 flood impacts and subsequent restoration. Tree seedlings were observed on the 
ground, indicating recovery is still in progress. 

Management recommendations 

�ƒ When possible, maximize water availability, likely through maximizing ground water connection, for 
vegetation establishment, use a diverse seed/plant palette as a backup to account for varying 
climatic conditions, and incorporate mowing, judicious herbicide use, and/or other stewardship 
actions for invasive species control in restoration planning and implementation. 

�ƒ Potential restoration opportunity exists at Keyes to control diffuse knapweed (Centaurea diffusa), a 
List B noxious weed species, and bolster wildlife habitat for cut bank dwelling swallows and 
pollinating bees. 
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�ƒ Continue to monitor sites with sparse canopy to ensure native trees, instead of non-natives like 
crack willow (Salix fragilis), Russian olive (Elaeagnus angustifolia), and black locust (Robinia 
pseudoacacia), establish. 

Left Hand Watershed  

Observations 

�ƒ High number of native species and high proportion of native cover in the upper watershed. 
�ƒ Natural or artificially restored beaver ponds/wetlands are present at Forest Service Meadow and 

Legacy 1, located in canyons and foothills regions, respectively, that may promote native species 
growth and are well-suited to attenuate impacts from future disturbances. 

�ƒ Higher number of non-native species and non-native cover in the lower watershed at Peck and T-11, 
which are both located in downtown City of Longmont. Sites dominated by reed canarygrass 
(Phalaris arundinacea) and crack willow (Salix fragilis). 

�ƒ Beaver activity observed (i.e., felling of trees and shrubs, damming, and floodplain inundation) at T-
11, located in downtown City of Longmont, during 2023 monitoring visits. We have since learned the 
dam was blown out. While beaver are still present, there have been no signs of rebuilding in 2024. 

Management recommendations 

�ƒ Crack willow are present throughout the watershed, with low coverage in the canyons and foothills 
sites (<4%), and increasing coverage in plains sites (32% and 15% at Peck and T-11, respectively). 
Due to crack willow’s effective dispersal mechanism, crack willow must be mitigated at upstream 
locations to maximize restoration success at lower watershed locations. 

Boulder  Watershed  

Observations 

�ƒ High number of native species and high proportion of native cover in the upper watershed. 
�ƒ Bluebird, the highest elevation site monitored, located in the Caribou Ranch Open Space, exhibited 

100% native species composition – the only site in the St. Vrain Basin where we observed this. 
�ƒ Sites lower in the watershed that tended to be associated with urban land use (BC-CU, RC-4, CTC 

Open Space, and Warembourg) had higher numbers of non-native species and higher non-native 
ground and canopy cover than sites in the upper watershed as well as compared to other 
watersheds. Sites dominated by common buckthorn (Rhamnus cathartica), smooth brome (Bromus 
inermis), crack willow (Salix fragilis), and reed canarygrass (Phalaris arundinacea).  

�ƒ Sites in the lower watershed that are located in more rural locations (Highway 93, Van Vleet, 
Alexander Dawson, and Canino) all tended to have higher native species richness and cover than 
urban sites at similar elevations. 

Management recommendations 
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�ƒ Sparse tree and tall shrub coverage at Alexander Dawson, located in the eastern portion of the St. 
Vrain Basin, compared to other sites in the watershed. Potential restoration opportunity exists there 
to bolster the riparian corridor with a high functioning canopy layer in anticipation of climate 
change-driven warming stream temperatures. 
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2. Report Overview 

2.1 Who is this report for?  

Each year, The Watershed Center develops this report for partners and community members across the 
St. Vrain Basin, which roughly overlaps with the boundaries of Boulder County and extends into the 
western portion of Weld County, that manage and monitor watershed health or are otherwise 
interested in the ecological and geomorphological conditions in the watersheds that we inhabit. This 
includes resource managers, academic researchers, members of non-profit organizations, and interested 
public. 

2.2 Purpose o f this report  

The purpose of the annual State of the Watershed report is to share what we have learned about 
watershed health in the St. Vrain Basin to our diverse partner network. Information presented in annual 
State of the Watershed reports can come from long-term and discrete data collection efforts conducted 
by The Watershed Center, data collection conducted by our partners, and conversations with partners 
about known issues and priorities in the St. Vrain Basin. Full State of the Watershed reports, which 
describe ecological and geomorphological conditions across the entire St. Vrain Basin, will be released 
approximately every five years. Interim State of the Watershed reports, which are designed to be more 
succinct reports that focus on a specific topic, subset of monitoring indicators, or subset of geographic 
areas of study, will be released in years in between full reports. This approach allows us to be 
deliberately flexible and able to respond to priority topics as they come up. Note that the previous 
year’s data that is not reported on is still reviewed so that any issues can be communicated to partners. 
See our collaboratively developed Adaptive Management at Scale Plan, which describes our monitoring 
approach including how we include partner collaboration, site and indicator selection and monitoring 
frequency, and reporting rational into our adaptive management framework.  

In this year’s report, we report on our first year of riparian vegetation data collection across the St. Vrain 
Basin (July-August 2022), and we also include some anecdotal observations from site visits from 2023 
that relate to what we observed in 2022. We chose to report on riparian vegetation conditions from 
2022 because understanding Basin-wide conditions for a given indicator is of interest to our partners. In 
anticipation of another riparian vegetation monitoring season in the coming years, we thought 
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describing initial observed conditions would provide context for future reports. From initial 
conversations with partners, we heard that results and conclusions described in the sections below are 
valuable because they can help identify areas in need of possible restoration, provide baseline data for 
nearby restoration projects, and provide the beginnings of crucial long-term data to assess how critically 
important riparian areas might change due to the effects of climate change, disturbance, and changing 
land use. 

View our 2023 interim State of the Watershed report (and 2023 highlights report) for more information 
on benthic macroinvertebrate trends across the St. Vrain Basin, a detailed look at in-stream habitat and 
sediment conditions in the Boulder and Coal Creek watersheds, and a City of Boulder Open Space and 
Mountain Parks provided summary of their post-Marshall Fire riparian monitoring results along Coal 
Creek. View our 2022 full State of the Watershed report (and 2022 highlights report) for a more 
complete overview of data collected in the Left Hand and St. Vrain watersheds since 2018. 

2.3 Adaptive Management in the St. Vrain Basin  

Since 2017, The Watershed Center has used an Adaptive Management Process (Fig. 1), described in 
detail in the Adaptive Management Plan, to monitor ecological and geomorphological conditions across 
the St. Vrain Basin. The Adaptive Management Process was collaboratively developed with over 30 local 
partners, and we regularly check in with a smaller core group of those partners to assess value and 
relevance of the work that we do. Desired conditions were collaboratively developed and agreed upon, 
which form goals for St. Vrain Basin health (e.g., “The riparian corridor has a high-quality native plant 
community that promotes clean water and complex habitat now and into the future”). The Watershed 
Center and partners monitor indicators (e.g., native plant species richness) that may have state, partner, 
or scientific literature-based established performance thresholds, which help inform whether desired 
conditions are being met. Each year, The Watershed Center hosts a collaborative workshop with 
partners where the state of the watershed is discussed through data and case study presentations, and 
new priorities are identified. A state of the watershed report is released based on data collected and 
priorities identified. Finally, inherent to this process, are adjustments and modifications at all steps of 
the process (e.g., altering St. Vrain Basin priorities as new impacts to ecosystems are discovered; altering 
monitoring strategies based on what was learned from the previous year). Each of the steps in the 
Adaptive Management Process inform collaborative project prioritization and implementation across 
the St. Vrain Basin. 
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Figure 1. Adaptive Management Process diagram.  

The Watershed Center implements the Adaptive Management Process by monitoring ecological and 
geomorphological conditions across the St. Vrain Basin at sites that represent a combination of common 
and desired conditions with emphasis on sites that trend towards desired conditions given realistic 
limitations like surrounding land use or water management needs. Long-term monitoring conducted by 
The Watershed Center provides baseline data to assess the effects of climate change, disturbance, and 
changing land use on watersheds and is meant to be additional to existing separate, local monitoring 
programs. Many monitoring sites were selected, in part, to fill specific spatial gaps of those programs. 
Long-term river and riparian monitoring sites are located across the St. Vrain Basin from the subalpine to 
the plains (Fig. 2). We use data collected as part of the Adaptive Management Process at these 
monitoring sites and partner collaboration on priorities to provide recommendations for project 
prioritization and to enact collaborative project planning for projects that benefit watershed health. 
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Figure 2. Map of Adaptive Management at Scale long-term sites in the St. Vrain Basin. Colors of circles represent 
site ownership. 
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3. Data included in this report  

3.1 Metrics  

In this report, following guidance from the Adaptive Management at Scale Monitoring Framework, we 
report on the following metrics related to riparian vegetation: 

Watershed-scale native and non-native cover proportions: The relative proportion of cover occupied 
by native and non-native ground and canopy species grouped together. Provides a snapshot of native 
and non-native proportions from upstream to downstream in the watershed. No established thresholds 
exist. 

Site-level native and non-native species richness: The mean number of unique native and non-native 
species at a site. High numbers of non-native species (that also occur in high abundance/large cover) 
could suggest issues at a site. No established thresholds exist. 

Site-level structural diversity: The types and relative proportion of biotic growth forms (e.g., moss, 
lichen, graminoids, forbs, shrubs, vines, and trees) and abiotic materials (e.g., sky, bare ground, rock, 
water, dead wood, and litter) on the ground and in the canopy at a site. No established thresholds exist, 
but too high or low proportions of any particular category could indicate an issue or potential 
restoration opportunity. 

Most abundant native and non-native species and their proportions: The top three most abundant 
native and non-native species and their cover proportions relative to total cover. A high proportion of 
non-native cover, even if overall non-native species richness is low, could suggest issues at a site. 

Lower, upper, and total riparian widths: Average lower, upper, and total riparian widths at a site. Larger 
riparian widths suggest a more resilient system that is better able to attenuate fluxes. 

Site-level takeaways: Specific takeaways based on previously described data at the site-level that may 
be useful or relevant for future management. 

3.2 Methods  

All data were collected using a modified line point intercept method from the USDA National Riparian 
Core Protocol, which is commonly used to collect vegetation species composition data. All data were 
collected during July-August 2022.  

Important details to note are that 1) there are six independent transects per site (with one exception 
due to site access), 2) transects are established perpendicular to the stream so that each transect has a 
lower riparian area portion and an upper riparian portion (designated by a significant change in 
topography and/or vegetation composition), 3) transect lengths vary (within a site and across sites) due 
to varied site topography and riparian area widths, 4) vegetation hits are captured as the first hit below 
chest height (for ground cover) and above head height by visually looking up (for canopy cover), and 5) 
species not captured as hits are marked as “present” in one meter belt surveys. This monitoring 
frameworks allows for rapid data collection (relative to other more intensive vegetation monitoring) to 
characterize representative conditions across a site. We recognize that not every species, predominantly 
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those that occur in very low abundances, is observed and recorded using these methods. However, 
these methods still allow for documenting conditions at a given point in time and assessing changes over 
time. 

4. St. Vrain Watershed riparian vegetation condition s 

4.1 St. Vrain Watershed summary  

In general, the St. Vrain Watershed appears to have a high functioning riparian vegetation community 
that is able to provide diverse habitat to species that inhabit riparian areas. Native species dominate 
ground and canopy cover at most sites with a slight decreasing trend moving from the upper to lower 
watershed (Figs. 3-4). Sparse tree and tall shrub coverage exists in the canopy at many sites, though tree 
seedlings were present on the ground (Fig. 5). 

Sites in the canyons and foothills watershed zones support high numbers of native species relative to 
non-native species, and most of the canopy cover is dominated by native trees (Figs. 4-5). Native 
composition in the canyons and foothills zones is dominated by coniferous trees and willow species. 
Non-natives do not seem to be a concern, though smooth brome (Bromus inermis) does make up nearly 
a quarter of cover at McDonald and Riverside (Table 1). Ground cover at Riverside, Upstream Ralph 
Price, and SSV Park, in particular, is up to 50% bare ground, rock, or litter at each site, which could make 
it easier for non-natives to invade (Fig. 5B). SSV Park was recently restored, so some bare ground is 
expected. If native cover does not increase in subsequent years at this site, potential re-seeding may be 
required. While some amounts of bare ground is actually beneficial in upland grassland systems or 
common in upland forested systems, large amounts is usually not desired in riparian systems. Plant 
growth (native or non-native) is necessary to provide habitat and resources for other species and to 
buffer the effects of future flood impacts by stabilizing soil and acting as erosion control. However, some 
amount of bare ground may be desirable to provide habitat for ground nesting bees and to provide a 
suitable seedbed for cottonwood regeneration. 

Sites in the plains watershed zone have lower numbers of native species on the ground relative to non-
native species, with the exception of M 8.2, which is our St. Vrain urban-plains ecogeomorphology site 
located in downtown Longmont (Image 1; Fig. 4A). M 8.2 was restored after the 2013 flood, and appears 
to be on a correct restoration trajectory likely due to excellent pre-project planning and post-restoration 
stewardship by the City of Longmont. An adequate budget was available to plant and seed a large 
palette of different species along the creek banks, existing wetland fringes, and upper floodplain. A large 
seed palette allows for plenty of opportunities for successful vegetation establishment under varying 
climatic conditions. Additionally, an irrigation system was installed to help vegetation establish and 
provide supplemental water to shrubs along the creek banks. However, we recognize that installing 
irrigation systems are not cost effective or feasible for the vast majority of river restoration projects. 
Post-project stewardship actions include mowing and judicious herbicide applications to control invasive 
species. We note that almost a quarter of ground cover at M 8.2 is made up of bare ground, which we 
expect to decrease over time as the high numbers of native species continue to establish (Fig. 5A). While 
not all restoration projects will be able to incorporate all factors that led to the observed success at M 
8.2, management recommendations for other projects include 1) consider water availability and budget; 
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in lieu of irrigation systems, maximizing groundwater connection wherever possible to sustain moisture 
in soils and mitigate non-native invasion, 2) using a diverse seed/plant palette as a backup to account for 
varying climatic conditions, and 3) stewardship focusing on non-native/invasive plant removal especially 
in drier upland areas. 

 

 

Image 1. View of M 8.2 near downtown City of Longmont. Most of the vegetation in the image is native, but note 
the bare ground gaps in between vegetation. We expect this site to continue to develop over time as vegetation 
continues to establish. 

While the proportion of the number of native species to non-native species is less in plains sites, the 
cover of non-native species is still generally low (Fig. 3). Keyes, however, is dominated by diffuse 
knapweed (Centaurea diffusa) and reed canarygrass (Phalaris arundinacea) (Table 1). Diffuse knapweed 
is a List B species on the noxious weeds list of Colorado, which means that continued spread should be 
stopped. Keyes is one of only several locations with cut banks in the St. Vrain Basin, which can provide 
valuable habitat for swallows and pollinating bees (Image 2). Boulder County Parks and Open Space 
planted willows and re-seeded the area post-2013 flood, but in the following two years, sandbars where 
plantings and re-seeding occurred, had shifted, washed away, or were covered by sediment deposition. 
A potential restoration opportunity exists to re-visit this site to control diffuse knapweed while 
promoting beneficial wildlife habitat. Reed canarygrass is more prevalent across the St. Vrain Basin than 
diffuse knapweed in riparian areas and would be difficult to manage across a landscape-scale. 

The St. Vrain Watershed has sparse tree and tall shrub coverage at sites across the lower canyons, 
foothills, and plains watershed zones (e.g., Ralph Price, SSV Park, Hall Meadows, M 8.2, and Keyes; Fig. 
5B) likely due to 2013 flood impacts and subsequent restoration actions. We note that tree seedlings 
were observed on the ground at most sites (Fig. 5A), which indicates that recovery is still in process. Lack 
of a shading canopy can exacerbate warming stream temperatures driven by climate change. We 
recommend continuing monitoring of tree establishment and growth to ensure that native tree and 
shrub species are establishing over non-native crack willow, which can armor stream banks, leading to 
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channel incision. From conversations with Boulder County Parks and Open Space ecologists, an 
additional research interest is the need to understand the tools and techniques necessary to best 
establish cottonwoods and other plant materials at a distance from the fringe of the creek, where the 
water table is deeper, to allow for successfully widening of the riparian area. In areas where 
groundwater levels are low, successful tree establishment is difficult. 

 

 

Image 2. Keyes, located in the eastern portion of the St. Vrain Basin, offers valuable cut bank habitat for swallows 
and pollinating bees. Out of all St. Vrain Watershed sites, Keyes exhibits the highest proportion of non-native 
cover. 
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4.2 Watershed -scale native and non -native pr oportions  

 

Figure 3. Map of St. Vrain Watershed long-term sites overlaid with pie charts of relative proportions of native and non-native cover. Charts include ground and 
canopy vegetation and omit abiotic materials (e.g., sky, bare ground, rock, water, dead wood, and litter). 
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4.3 Species richness  

 

Figure 4. Mean native and non-native species richness for species occurring on the ground (A) and in the canopy 
(B) for St. Vrain Watershed long-term sites. Green bars represent native species and purple bars represent non-
native species. The top of each colored bar represents the mean species richness of six replicates per site (except 
for McDonald, which had three replicates). The error bars represent one standard error plus or minus the mean 
species richness. Sites are oriented from upstream to downstream and are separated by watershed zone (i.e., 
canyons, foothills, or plains). 
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4.4 Structural diversity  

 

Figure 5. Diversity of species growth forms and abiotic materials for species and materials occurring on the ground 
(A) and in the canopy (B) for St. Vrain Watershed long-term sites. Each color in a bar represents the relative 
proportion that growth form/material makes up out of the total cover. Colors in the bars correspond to growth 
forms/materials in the legend. Sites are oriented from upstream to downstream and are separated by watershed 
zone (i.e., canyons, foothills, or plains).  
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4.5 Site-specific info rmation  

Table 1. St. Vrain Watershed site-specific information including full species lists developed from transect monitoring; mean ± one standard deviation of upper, 
lower, and total riparian widths; most abundant native and non-native species and their percent cover relative to total cover (ground and canopy cover 
combined); and main takeaways. The top three most abundant species were listed only if their cover was greater than 1%. In some cases, more than three 
species are listed because they had the equal percent cover. 

Site Mean riparian 
widths (ft.) (mean 
± SD) 

Most abundant native 
species (% cover) 

Most abundant non-
native species (% 
cover) 

Main takeaways 

McDonald 
Full site species list 

Upper riparian 
area: 46.7 ± 6.5 
Lower riparian 
area: 10.7 ± 3.8 
Total: 57.4 ± 9.7 

Alnus incana (27%) 
Picea pungens (13%) 
Salix drummondiana 
(5%) 

Bromus inermis (23%) 
Phleum pretense (7%) 
Poa pratensis (5%) 

�x Upper riparian area dominated by 
smooth brome (Bromus inermis). 

Riverside 
Full site species list 

Upper riparian 
area: 35.2 ± 29.4 
Lower riparian 
area: 7.0 ± 7.6 
Total: 42.2 ± 37.8 

Picea engelmannii 
(23%) 
Equisetum arvense 
(14%) 
Populus deltoides (8%) 

Bromus inermis (23%) 
Agrostis gigantea (1%) 
 

�x High native species richness 
compared to non-native species 
richness. 

�x Ground cover dominated by non-
native smooth brome (Bromus 
inermis), which makes up most of 
overall non-native cover.  

�x High proportion of rock in lower 
riparian area. 

Sawtooth Ranch 
Full site species list 

Upper riparian 
area: 35.0 ± 32.0 
Lower riparian 
area: 20.5 ± 20.0 
Total: 55.5 ± 44.8 

Populus tremuloides 
(11%) 
Glyceria striata (10%) 
Poa palustris (8%) 

Agrostis gigantea 
(15%) 
Bromus inermis (13%) 
Cirsium arvense (5%) 

�x High native species richness 
compared to non-native species 
richness. 

�x Ground cover dominated by non-
native redtop (Agrostis gigantea) 
and smooth brome (Bromus 
inermis).  
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Upstream Ralph Price 
Full site species list 

Upper riparian 
area: 29.1 ± 33.5 
Lower riparian 
area: 8.7 ± 6.2 
Total: 37.8 ± 32.5 

Salix exigua (27%) 
Pseudotsuga menziesii 
(7%) 
Verbena hastata (7%) 

Salix fragilis (16%) 
Phalaris arundinacea 
(5%) 
Artemisia ludoviciana 
(2%) 

�x High native species richness 
compared to non-native species 
richness. 

�x High proportion of bare ground and 
rock in lower and upper riparian 
area. 

�x Little canopy cover. 
DS SSV Park 
Full site species list 

Upper riparian 
area: 28.2 ± 24.7 
Lower riparian 
area: 19.0 ± 15.3 
Total: 47.2 ± 33.2 

Alnus incana (17%) 
Salix exigua (12%) 
Salix amygdaloides 
(8%) 

Melilotus officinalis 
(16%) 
Cichorium intybus 
(6%) 
Agrostis gigantea (2%) 

�x High native species richness 
compared to non-native species 
richness. 

�x Non-native proportion of ground 
cover dominated by yellow sweet 
clover (Melilotus officinalis). Clover 
cover will hopefully decrease over 
time as this species is known to have 
“boom and bust” population 
dynamics.  

�x High proportion of bare ground and 
rock in upper riparian area.  

�x Little canopy cover. 
�x Recently restored and needs time for 

native species to establish.  
Apple Valley North 
Full site species list 

Upper riparian 
area: 20.8 ± 9.8 
Lower riparian 
area: 15.7 ± 6.5 
Total: 36.5 ± 11.8 

Salix exigua (26%) 
Alnus incana (5%) 
Fraxinus pennsylvanica 
(5%) 

Ulmus pumila (11%) 
Bromus inermis (8%) 
Elymus repens (4%) 

�x High species richness of native 
grasses but they occur in low 
abundance. 

�x Non-native canopy cover dominated 
by Siberian elm (Ulmus pumila) and 
ground cover dominated by smooth 
brome (Bromus inermis).  

Hall Meadows 
Full site species list 

Upper riparian 
area: 53.2 ± 40.2 

Panicum virgatum 
(26%) 

Melilotus officinalis 
(8%) 
Bromus inermis (6%) 

�x Native grass species richness is high 
but abundance is low. 
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Lower riparian 
area: 7.2 ± 3.0 
Total: 60.4 ± 40.2 

Ericameria nauseosa 
(14%) 
Salix exigua (8%) 

Sisymbrium 
altissimum (4%) 

�x Grass cover dominated by smooth 
brome (Bromus inermis), though 
most cover is made up from native 
shrubs.  

�x Little canopy cover but many tree 
saplings present. 

Golden Fredstrom / M 
9.5 
Full site species list 

Upper riparian 
area: 20.2 ± 14.4 
Lower riparian 
area: 10.5 ± 7.2 
Total: 30.7 ± 15.0 

Salix exigua (15%) 
Salix irrorata (13%) 
Bouteloua curtipendula 
(6%) 
 

Phalaris arundinacea 
(17%) 
Robinia pseudoacacia 
(13%) 
Ulmus pumila (7%) 

�x Non-native proportion dominated by 
reed canarygrass (Phalaris 
arundinacea) and black locust 
(Robinia pseudoacacia) in lower 
riparian area. 

M 8.2 
Full site species list 

Upper riparian 
area: 58.5 ± 17.0 
Lower riparian 
area: 12.8 ± 3.4 
Total: 71.3 ± 18.5 

Elymus trachycaulus 
(11%) 
Coreopsis tinctoria 
(11%) 
Carex emoryi (8%) 
Panicum virgatum (8%) 

Phalaris arundinacea 
(4%) 
Melilotus officinalis 
(2%) 
Cirsium arvense (1%) 
Ranunculus repens 
(1%) 
Salix fragilis (1%) 

�x Highest native species richness in St. 
Vrain Basin among all sites observed. 

�x Non-native proportion dominated by 
reed canarygrass (Phalaris 
arundinacea) in lower riparian area, 
though it is greatly outnumbered by 
native species. 

�x Little canopy cover but many tree 
saplings present along river bank. 

�x Previous restoration appears to be 
on correct trajectory.  

�x High proportion of bare ground in 
upper riparian area, which will 
hopefully fill in as native species 
continue to establish.  

Keyes / M-6 
Full site species list 

Upper riparian 
area: 42.3 ± 34.9 
Lower riparian 
area: 22.5 ± 17.3 
Total: 64.8 ± 30.1 

Salix exigua (42%) 
Populus deltoides (6%) 
Typha angustifolia (2%) 

Centaurea diffusa 
(19%) 
Phalaris arundinacea 
(15%) 
Bassia scoparia (4%) 

�x Higher non-native species richness 
compared to native species richness, 
but slightly higher native cover 
compared to non-native cover. 

�x Native cover dominated by coyote 
willow (Salix exigua).  
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�x Non-native cover dominated by 
diffuse knapweed (Centaurea 
diffusa) reed canarygrass (Phalaris 
arundinacea).  

�x Little canopy cover. 
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5. Left Hand Watershed riparian vegetation condition s 

5.1 Left Hand Watershed summary  

The Left Hand Watershed hosts a high number and high proportion of cover of native species in the 
upper watershed but may have potential issues with non-native species in the lower watershed. Crack 
willow (Salix fragilis), a non-native tree and effective disperser, is present throughout the watershed, 
occurring in low abundances in the upper watershed but making up a high proportion of cover in the 
lower watershed. Most of the crack willow present in the watershed is thought to have originated from 
historical plantings near the Town of Jamestown. 

Sites in the canyons and foothills watershed zones have high numbers of native species and high native 
ground cover (Figs. 7-8). Notably, two of these have natural or artificially restored beaver 
ponds/wetlands (Forest Service Meadow (Image 3) and Legacy 1, respectively) that have expansive and 
well-connected floodplains that are well-suited to attenuate impacts from future disturbances and likely 
promote native species numbers and cover. Native trees and shrubs (peach leaf willow (Salix 
amygdaloides), grey alder (Alnus incana), ponderosa pine (Pinus ponderosa), narrowleaf cottonwood 
(Populus angustifolia), and coyote willow (Salix exigua)) dominate canopy cover at these sites (Table 2). 
Redtop (Agrostis gigantea), a non-native graminoids species, dominates non-native ground cover, but it 
does not appear to be a widespread issue like smooth brome can be by outcompeting natives. Crack 
willow, is present in the upper watershed but occurs in relatively low abundance (<4%). This is still an 
issue because crack willow is an effective disperser. Living branches break off the main tree body into 
the river and become rooted downstream.  

 

Image 3. Beaver dam and floodplain inundation at Forest Service Meadow in upper Left Hand Watershed. 
Geomorphically complex sites like this are able to buffer the impacts from disturbances such as floods, wildfires, 
and drought. 
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Peck and T-11, two sites in the plains watershed zone in the Left Hand Watershed, have high non-native 
species richness and cover compared to native species richness and cover and compared to sites further 
upstream (Figs. 7-8). Non-native ground cover is dominated by reed canarygrass (Phalaris arundinacea), 
and non-native canopy cover is dominated by crack willow and Russian olive (Elaeagnus angustifolia) at 
these sites (Table 2). Crack willow often grow in dense stands, forming a dense canopy layer, but may 
not have strong enough branches for nest building. Blue heron rookeries have never been observed in 
crack willow stands locally while they are common in mature cottonwood stands. Their shading effects, 
along with greater water consumption than native species, can prevent mid and understory vegetation 
from growing. High crack willow cover observed at these downstream sites likely originated from 
upstream sources. Efforts to control crack willow lower in the watershed will likely be unsuccessful 
unless upstream sources are mitigated first. Russian olive is List B species on the noxious weed list of 
Colorado. Russian olive trees were originally planted as ornamental trees and for use as wind breaks, 
but excessive Russian olive establishment and spread can be an issue in riparian areas because it 
competes with native trees that provide nesting and roosting for birds and because it consumes water 
at higher rates than native trees. 

Conditions at T-11 may also be changing due to changing beaver activity. In 2023, we observed heavy 
beaver activity including the felling of large and medium diameter trees and shrubs, damming, and 
inundation of the floodplain (Image 4). In 2024, we learned from the City of Longmont that the dam 
blew out and while there is still beaver activity, there are no signs of beaver rebuilding the dam. Our 
vegetation data were collected before these observations, so conditions may have changed. We are 
unsure if native species such as coyote willow (Salix exigua), non-native species such as crack willow, or 
a combination of both were utilized by beaver. Their preferred vegetation source, when they were 
onsite, could inform how this site will respond in the future (i.e., removal of non-native species could 
encourage more native growth or vice versa). Additionally, if beaver continue to be active and re-dam 
the site, they could continue to alter vegetation conditions and site dynamics. It is also interesting to 
note, in contrast to Forest Service Meadow and Legacy 1, which have natural or artificially restored 
beaver ponds/wetlands, respectively, that T-11 is dominated by non-native species. A land use 
interaction is likely present at T-11 whereby sites in urban areas are more prone to non-native invasion.  

 

Image 4. Beaver dam at T-11 in Left Hand Creek in downtown City of Longmont (A) causes water levels to rise and 
floodplain inundation upstream of dam in entire monitoring reach (B).  
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5.2 Watershed -scale native and non -native proportions  

 

Figure 6. Map of Left Hand Watershed long-term sites overlaid with pie charts of relative proportions of native and non-native cover. Charts include ground 
and canopy vegetation and omit abiotic materials (e.g., sky, bare ground, rock, water, dead wood, and litter). 
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5.3 Species richness  

 

Figure 7. Mean native and non-native species richness for species occurring on the ground (A) and in the canopy 
(B) for Left Hand Watershed long-term sites. Green bars represent native species and purple bars represent non-
native species. The top of each colored bar represents the mean species richness of six replicates per site. The 
error bars represent one standard error plus or minus the mean species richness. Sites are oriented from upstream 
to downstream and are separated by watershed zone (i.e., canyons, foothills, or plains). 
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5.4 Structural diversity  

 

Figure 8. Diversity of species growth forms and abiotic materials for species and materials occurring on the ground 
(A) and in the canopy (B) for Left Hand Watershed long-term sites. Each color in a bar represents the relative 
proportion that growth form/material makes up out of the total cover. Colors in the bars correspond to growth 
forms/materials in the legend. Sites are oriented from upstream to downstream and are separated by watershed 
zone (i.e., canyons, foothills, or plains).  
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5.5 Site-specific information  

Table 2. Left Hand Watershed site-specific information including full species lists developed from transect monitoring; mean ± one standard deviation of upper, 
lower, and total riparian widths; most abundant native and non-native species and their percent cover relative to total cover (ground and canopy cover 
combined); and main takeaways. The top three most abundant species were listed only if their cover was greater than 1%. In some cases, more than three 
species are listed because they had the equal percent cover. 

Site Mean riparian 
widths (ft.) (mean 
± SD) 

Most abundant native 
species (% cover) 

Most abundant non-
native species (% 
cover) 

Main takeaways 

Forest Service Meadow 
Full site species list 

Upper riparian 
area: 12.8 ± 4.0 
Lower riparian 
area: 18.7 ± 10.9 
Total: 31.5 ± 7.4 

Salix amygdaloides 
(14%) 
Alnus incana (13%) 
Equisetum arvense 
(9%) 

Agrostis gigantea 
(16%) 
Thinopyrum 
intermedium (9%) 
Poa compressa (4%) 

�x Non-native proportion of cover 
dominated by redtop (Agrostis 
gigantea) and intermediate 
wheatgrass (Thinopyrum 
intermedium). 

�x Beaver colony present. 
Harms 
Full site species list 

Upper riparian 
area: 38.3 ± 25.7 
Lower riparian 
area: 20.5 ± 16.5  
Total: 58.8 ± 34.1 

Pinus ponderosa (11%) 
Salix exigua (9%) 
Pseudotsuga menziesii 
(6%) 

Agrostis gigantea (7%) 
Cichorium intybus (7%) 
Bromus inermis (5%) 
Salsola kali (5%) 

�x Grass ground cover dominated by 
non-native species (e.g., redtop 
(Agrostis gigantea) and smooth 
brome (Bromus inermis)). 

Upper Buckingham 
Full site species list 

Upper riparian 
area: 40.5 ± 22.8 
Lower riparian 
area: 9.0 ± 3.3 
Total: 49.5 ± 

Pinus ponderosa (16%) 
Alnus incana (14%) 
Schizachyrium 
scoparium (6%) 

Bromus inermis (8%) 
Melilotus officinalis 
(2%) 
Salix fragilis (2%) 
Securigera varia (2%) 
Trifolium pretense 
(2%) 

�x Non-native ground cover dominated 
by smooth brome (Bromus inermis).  

�x Crack willow (Salix fragilis) present 
but makes up a small proportion of 
canopy cover. 

Legacy 1 
Full site species list 

Upper riparian 
area: 134 ± 187.8 
Lower riparian 
area: 25.7 ± 24.8 

Populus angustifolia 
(21%) 
Salix amygdaloides 
(8%) 
Salix exigua (7%) 

Agrostis gigantea 
(14%) 
Robinia pseudoacacia 
(13%) 
Salix fragilis (4%) 

�x High overall species richness. 
�x Non-native redtop (Agrostis 

gigantea) dominates ground cover. 
�x Other non-natives make up relatively 

low proportion of total cover. 
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Total: 159.7 ± 
211.8 

  �x Restoration (completed in 2019) 
appears to be on right trajectory. 

�x Expansive and well-connected 
floodplain. 

Peck / @ 95th 
Full site species list 

Upper riparian 
area: 38.0 ± 11.6 
Lower riparian 
area: 9.7 ± 4.4 
Total: 47.7 ± 11.5 

Populus deltoides 
(13%) 
Salix exigua (12%) 
Prunus virginiana (5%) 

Salix fragilis (32%) 
Elaeagnus angustifolia 
(7%) 
Phalaris arundinacea 
(6%) 

�x Canopy dominated by crack willow 
(Salix fragilis), which led to high 
overall proportion of non-native 
cover. 

�x Ground cover dominated by reed 
canarygrass (Phalaris arundinacea) 
in lower riparian area and smooth 
brome (Bromus inermis) in upper 
riparian area. 

T-11 upstream 
Full site species list 

Upper riparian 
area: 66.0 ± 18.0 
Lower riparian 
area: 4.2 ± 2.9 
Total: 70.2 ± 18.8 

Salix exigua (33%) 
Populus deltoides (4%) 
Carex emoryi (3%) 

Phalaris arundinacea 
(33%) 
Salix fragilis (15%) 
Elaeagnus angustifolia 
(3%) 

�x Canopy dominated by non-native 
crack willow (Salix fragilis), which led 
to high overall proportion of non-
native cover. 

�x Mid-canopy dominated by native 
coyote willow (Salix exigua). 

�x Ground cover dominated by non-
native reed canarygrass (Phalaris 
arundinacea), which led to high 
overall proportion of non-native 
cover. 

�x Heavy beaver activity observed in 
fall 2023 including many canopy and 
mid-canopy trees and shrubs 
harvested and large damming 
leading to floodplain inundation. 
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6. Boulder Watershed riparian vegetation conditions  

6.1 Boulder Watershed summary  

With the exception of the two highest elevation sites, the Boulder Watershed has a considerably lower 
number and proportion of cover of native species relative to non-native species compared to the St. 
Vrain and Left Hand Watersheds. Potential future restoration projects could address some of these 
issues in the lower watershed. 

Bluebird is a high elevation site located in the subalpine/canyons watershed zone along North Boulder 
Creek, and it is the only site where we observed no non-native species in the entire St. Vrain Basin 
(Image 5A; Figs. 9-10). Bluebird is located in the Caribou Ranch Open Space, managed by Boulder County 
Parks and Open Space, and is a popular recreation area. High priority should be given to protecting this 
site from non-native invasion given its high recreation use. Similarly, Rogers, which is located on Middle 
Boulder Creek downstream of Barker Reservoir, has a high number of native species, high proportion of 
native species, and an expansive floodplain that is able to attenuate high flows (Image 5B; Figs. 9-10). 

 

Image 5. The two highest elevation sites in the Boulder Watershed, Bluebird (A) and Rogers (B). At Bluebird, note 
the high amount of rock and bare ground. These conditions are typical of a high elevation, forested location. At 
Rogers, note the expansive and well-connected floodplain. This location has small water seeps throughout the 
monitoring area.  

Sites in the lower canyons, foothills, and plains watershed zones lower in the watershed, however, 
exhibit some issues with low native species richness and/or cover (Figs. 9-10). BC-CU (Boulder Creek), 
RC-4 (Rock Creek), CTC Open Space (Coal Creek), and Warembourg (Coal Creek) all have relatively low 
species richness (native and non-native) and have a high proportion of non-native cover composed of 
common buckthorn (Rhamnus cathartica), smooth brome (Bromus inermis), crack willow (Salix fragilis), 
and reed canarygrass (Phalaris arundinacea) (Table 3). These sites are all located in the heavily utilized 
urban corridor with adjacent bike paths and parks nearby. Conversely, other lower elevation sites like 
Van Vleet (South Boulder Creek) and Highway 93 (Coal Creek) have much lower proportions of non-
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native cover (Fig. 9; Table 3). These sites are also located by nearby recreation trails but also occur in 
more rural areas. Similarly, while exhibiting a lower species richness (native and non-native), Alexander 
Dawson and Canino do not appear to have high proportions of non-native cover (Fig. 9; Table 3). These 
sites are located in the eastern portions of the St. Vrain Basin in more rural areas as well. 

Most sites in the Boulder Watershed have a fair amount of structural diversity and limited bare ground, 
with the exception of Bluebird, BC-CAN, and Alexander Dawson. Bluebird is expected to have more rock 
and bare ground due to its coniferous canopy and location in the subalpine/canyons zone (Image 5A). 
BC-CAN, which is located by the heavily utilized Eben G. Fine Park, is also an exception. We are 
considering relocating this site further upstream to a site more representative of the typical canyons 
ecogeomorphology with less human use. A potential restoration opportunity exists at Alexander 
Dawson, where few shrubs and trees have established in the riparian area (but note that some trees are 
present in the upland floodplain and were not captured during transect monitoring; Image 6). In 
contrast to sites with sparse canopy in the St. Vrain Watershed, Alexander Dawson does not have tree 
seedlings growing. Establishing a more functional canopy layer could help decrease stream 
temperatures. We note that we have not heard that increasing stream temperatures are currently an 
issue here, but preemptively taking action could help prepare this site for future climate shifts and 
warming temperatures. 

 

Image 6. Alexander Dawson, located in the eastern portion of the St. Vrain Basin, has sparse tree and tall shrub 
cover adjacent to the creek. A potential restoration opportunity exists to bolster the riparian area in anticipation of 
warming temperatures under climate change.  
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6.2 Watershed -scale native and non -native proportions  

 

Figure 9. Map of Boulder Watershed long-term sites overlaid with pie charts of relative proportions of native and non-native cover. Charts include ground and 
canopy vegetation and omit abiotic materials (e.g., sky, bare ground, rock, water, dead wood, and litter). 
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6.3 Species richness  

 

Figure 10. Mean native and non-native species richness for species occurring on the ground (A) and in the canopy 
(B) for Boulder Watershed long-term sites. Green bars represent native species and purple bars represent non-
native species. The top of each colored bar represents the mean species richness of six replicates per site (except 
for Rogers, which had five replicates). The error bars represent one standard error plus or minus the mean species 
richness. Sites are oriented from upstream to downstream and are separated by watershed zone (i.e., canyons, 
foothills, or plains). 
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6.4 Diversity of growth forms  

 

Figure 11. Diversity of species growth forms and abiotic materials for species and materials occurring on the 
ground (A) and in the canopy (B) for Boulder Watershed long-term sites. Each color in a bar represents the relative 
proportion that growth form/material makes up out of the total cover. Colors in the bars correspond to growth 
forms/materials in the legend. Sites are oriented from upstream to downstream and are separated by watershed 
zone (i.e., canyons, foothills, or plains). 
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6.5 Site-specific information  

Table 3. Boulder Watershed site-specific information including full species lists developed from transect monitoring; mean ± one standard deviation of upper, 
lower, and total riparian widths; most abundant native and non-native species and their percent cover relative to total cover (ground and canopy cover 
combined); and main takeaways. The top three most abundant species were listed only if their cover was greater than 1%. In some cases, more than three 
species are listed because they had the equal percent cover. 

Site Mean riparian 
widths (ft.) (mean ± 
SD)  

Most abundant native 
species (% cover) 

Most abundant non-
native species (% 
cover) 

Main takeaways 

Bluebird / NBC @ SLP 
Full site species list 

Upper riparian area: 
12.8 ± 6.6 
Lower riparian area: 
6.0 ± 3.2 
Total: 18.8 ± 7.9 

Picea engelmannii 
(35%) 
Abies lasiocarpa var. 
lasiocarpa (24%) 
Populus tremuloides 
(15%) 

NA �x No non-natives observed. 
�x As expected for a high elevation 

canyon site, vegetation is dominated 
by coniferous tree species. A high 
proportion of bare ground and rock 
exist in lower riparian area. 

Rogers / Below Barker 
Full site species list 

Upper riparian area: 
32.2 ± 16.3 
Lower riparian area: 
9.6 ± 9.1 
Total: 41.8 ± 15.2 

Picea pungens (18%) 
Rosa woodsia (5%) 
Alnus incana (5%) 
Juniperus communis 
(5%) 

Phalaris arundinacea 
(25%) 
Elymus repens (18%) 
Agrostis gigantea 
(3%) 
Cirsium arvense (3%) 

�x High native species richness.  
�x Non-native ground cover dominated 

by reed canarygrass (Phalaris 
arundinacea) and quackgrass 
(Elymus repens). 

�x Expansive and well-connected 
floodplain. 

BC-CAN 
Full site species list 

Upper riparian area: 
6 ± 3.9 
Lower riparian area: 
4.7 ± 2.8 
Total: 10.7 ± 3.7 

Populus deltoides (12%) 
Salix exigua (11%) 
Fraxinus pennsylvanica 
(8%) 
 

Robinia pseudoacacia 
(30%) 
Phalaris arundinacea 
(8%) 
Dactylis glomerata 
(1%) 
Allium sativum (1%) 
Nepeta cataria (1%) 

�x High native species richness. 
�x Non-native canopy cover dominated 

by black locust (Robinia 
pseudoacacia). 

�x High proportion of bare ground and 
rock in lower and upper riparian 
area. This site has high human use 
and a river corridor designed for 
recreation benefits. Because this site 
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is not representative of canyon 
reaches, we are considering moving 
this site upstream to a more 
representative location. 

BC-CU 
Full site species list 

Upper riparian area: 
19.8 ± 7.7 
Lower riparian area: 
11.3 ± 11.5 
Total: 31.1 ± 14.8 

Fraxinus pennsylvanica 
(14%) 
Populus angustifolia 
(3%) 
Acer negundo (3%) 

Rhamnus cathartica 
(29%) 
Malus pumila (16%) 
Dactylis glomerata 
(9%) 

�x High non-native species richness. 
�x Non-native cover dominated by 

common buckthorn (Rhamnus 
cathartica) and paradise apple 
(Malus pumila). 

Highway 93 
Full site species list 

Upper riparian area: 
32.3 ± 18.0 
Lower riparian area: 
11.8 ± 6.4 
Total: 44.1 ± 20.0 

Salix exigua (37%) 
Salix amygdaloides 
(23%) 
Populus angustifolia 
(9%) 

Robinia pseudoacacia 
(11%) 
Dipsacus fullonum 
(4%) 
Bromus inermis (3%) 

�x Ground and canopy cover 
dominated by native species.  

�x Expansive and well-connected 
floodplain. 

Van Vleet / SBC-3.5 
Full site species list 

Upper riparian area: 
35.8 ± 17.4 
Lower riparian area: 
11.8 ± 12.0  
Total: 47.6 ± 19.1 

Populus angustifolia 
(12%) 
Alnus incana (10%) 
Sorghastrum nutans 
(8%) 

Bromus inermis (4%) 
Agrostis gigantea 
(3%) 
Juncus compressus 
(1%) 

�x Relatively even species richness 
between native and non-native 
species but cover dominated by 
native species.  

�x Smooth brome (Bromus inermis) 
dominates non-native ground cover 
but is very small compared to native 
cover. 

RC-4 
Full site species list 

Upper riparian area: 
24.2 ± 2.6  
Lower riparian area: 
12.1 ± 8.3 
Total: 36.3 ± 6.8 

Populus deltoides (24%) 
Salix exigua (22%) 
Calamagrostis stricta 
ssp. Inexpansa (3%) 
Symphoricarpos 
occidentalis (3%) 

Bromus inermis (32%) 
Robinia pseudoacacia 
(6%) 
Salix fragilis (4%) 
 

�x Upper riparian ground cover 
dominated by smooth brome 
(Bromus inermis). 

CTC Open Space / CC-1 
Full site species list 

Upper riparian area: 
19.0 ± 12.1 
Lower riparian area: 
5.3 ± 2.7 

Populus deltoides (18%) 
Fraxinus pennsylvanica 
(9%) 

Bromus inermis (18%) 
Salix fragilis (18%) 
Robinia pseudoacacia 
(5%) 

�x Upper riparian non-native canopy 
cover dominated by crack willow 
(Salix fragilis) and non-native ground 
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Total: 24.3 ± 10.9 Apocynum 
androsaemifolium (8%) 

 cover dominated by smooth brome 
(Bromus inermis). 

Warembourg / CC-3 
Full site species list 

Upper riparian area: 
18.2 ± 13.8 
Lower riparian area: 
6.5 ± 4.3 
Total: 24.7 ± 15.4 

Populus deltoides (9%) 
Salix exigua (5%) 
Apocynum 
androsaemifolium (4%) 

Salix fragilis (37%) 
Phalaris arundinacea 
(14%) 
Bromus inermis (9%) 

�x High proportion of non-native cover. 
�x Non-native canopy cover dominated 

by crack willow (Salix fragilis).  
�x Non-native ground cover dominated 

by reed canarygrass (Phalaris 
arundinacea) in lower riparian area 
and smooth brome (Bromus inermis) 
in upper riparian area. 

Alexander Dawson / BC-
107 
Full site species list 

Upper riparian area: 
27.3 ± 11.5 
Lower riparian area: 
7.0 ± 3.0 
Total: 34.3 ± 10.8 

Sporobolus airoides 
(23%) 
Pascopyrum smithii 
(17%) 
Elymus trachycaulus 
(8%) 

Phalaris arundinacea 
(19%) 
Convolvulus arvensis 
(6%) 
Bromus tectorum 
(4%) 

�x Native grasses (e.g., alkali sacaton 
(Sporobolus airoides), western 
wheatgrass (Pascopyrum smithii), 
slender wheatgrass (Elymus 
trachycaulus)) have high cover. 

�x Lower riparian non-native ground 
cover dominated by reed 
canarygrass (Phalaris arundinacea) 
but outnumbered by native cover.  

�x Little canopy cover. 
Canino 7M Ranch / BC-
bcc 
Full site species list 

Upper riparian area: 
28.8 ± 23.1 
Lower riparian area: 
13.8 ± 7.5 
Total: 42.6 ± 26.9 

Salix exigua (20%) 
Populus deltoides (19%) 
Glycyrrhiza lepidota 
(13%) 

Phalaris arundinacea 
(12%) 
Elymus repens (3%) 
Agrostis gigantea 
(3%) 

�x Lower riparian non-native ground 
cover dominated by reed 
canarygrass (Phalaris arundinacea). 
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7. Future reporting  

We plan to release a 2024 State of the Watershed Part II in fall 2024, which will cover three years of data 
related to post-Calwood and Left Hand Fires impacts. Specifically, we will report on responses and 
recovery of understory forest vegetation, benthic macroinvertebrate communities, and in-stream 
sediment processes. 

In spring 2025, we plan to release an interim State of the Watershed report examining floodplain 
connectivity using LiDAR-derived data at all long-term river and riparian sites. 

8. Adaptive Management into the future 

As stated in the beginning of this report, the Adaptive Management Process we use is meant to be 
adjusted through time as we learn more, as priorities change, and as we evaluate the value of the data 
we collect. While we believe in the value that long-term data brings to our partners in management as 
well as our broader community, especially after a significant disturbance, we have decided to scale back 
the monitoring frequency of certain indicators and/or alter certain methods to collect coarser data. In 
the end, scaling back certain aspects of monitoring will allow us to pursue other topics of interest that 
provide a different value to partners and our community.  

As the watersheds that we inhabit experience longer-term and discrete impacts from climate change, 
disturbances like flood and wildfire, and invasive species spread, specific research questions have 
continually come up in discussions with partners and working groups about these impacts. We believe 
that answering these research questions, collaboratively with our partners, through existing data 
collection efforts and new experiments, will help fill specific knowledge gaps that currently prevent 
resource management from being as effective as it could be. We plan to still continue some of our long-
term monitoring with minimal changes but will incorporate more question-based monitoring into our 
adaptive management framework. 

We plan to update the Adaptive Management at Scale Plan later this year to reflect this shift in long-
term based monitoring to question-based monitoring. 
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APPENDIX A. SITE PHOTOS 
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APPENDIX B. TRANSECT LOCATIONS  
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Google Earth images of sites and transect locations are provided below. Note that due to Google Earth 
and handheld GPS inaccuracies, transect endpoint locations are estimates only. Permanent monitoring 
locations are marked in the field with rebar for repeat monitoring. 
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