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Presenter
Presentation Notes
My name is Sean Carey, working with UCSB conducting restoration and research in the SCR with Adam Lambert since 2015, today I will be talking about adaptive management and what we have learned from Arundo removal and restoration projects over the last decade.



Santa Clara River (SCR) Watershed
• Largest and least altered river in southern California 

• 1,600 square miles
• 38 special status listed species
• identified as a critically endangered river by American Rivers in 2005
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- SCR is the largest in-tact, least-altered river in southern CA covering 1600 square miles between Ventura and Los Angeles Counties
- Traverses 6 different bioregions and supports diverse riparian vegetation communities and is home to 38 special status listed wildlife and plant species





UCSB Restoration Program
- Restoration

• completed Arundo removal and restoration on more than 1000 acres of 
riparian habitat

• currently working on weed maintenance and revegetation on 325 acres 
of property owned by CDFW and TNC

- Research
• invasive species management
• plant-herbivore interactions
• biological control
• climate change effects on riparian zones
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-Since 2012, UCSB has removed giant reed and performed various levels of restoration on more than 1000 acres of riparian habitat owned by Hedrick Ranch Nature Area, The Nature Conservancy, Ventura County Watershed Protection District and CDFW.
- Currently UCSB is working on weed maintenance and revegetation on approx. 325 acres at the Cienega Springs Ecological Reserve in Fillmore and TNC’s Prairie Pacific Property in Santa Paula. 
- In addition to restoration, our lab is producing valuable research that is aimed at educating other Southern California ecological restoration programs




Project Goals
• Reduce non-native invasive plant cover
• Re-establish riparian vegetation communities
• Restore ecological functions 
• Research to educate restoration
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So What are our goals working in the SCR?
- Reduce invasive plant cover, primary target species being giant reed (Arundo)
- Re-establish resilient and self-sustaining native vegetation communities
Restore ecosystem services (e.g., nesting and foraging habitat for birds and other wildlife, improving groundwater retention, fire resistance and fuel load reduction)
Research to educate other southern CA restoration programs




Importance of Restoring Healthy Riparian Habitat

• Support water dependent flora 
and fauna

• Hotspots of biomass and 
biodiversity

• Nesting, foraging and migration 
refugia for birds 
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Riparian zones have persistent water supply that helps support many types of water-dependent flora and fauna 
Riparian zones are hotspots of biomass and biodiversity where ecosystem structure and function are generally limited by water availability
Riparian woodlands provide multi-layered habitat with dense understory and structurally complex canopies that many birds depend on for nesting and foraging.




Major threats to the SCR

• Climate change: heat and drought

• Urbanization: development and habitat loss

• Non-native invasive plants!
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Currently there are quite a few major threats to the Santa Clara River and the habitat that it provides for birds and other wildlife. 
Drought, Wildfire, Urbanization, development and the pollution that comes along with it. 
One of the greatest threats to the SCR and its natural habitat is invasion by non-native invasive plant species like giant reed
Ecosystem recovery is dependent on removal of invasive species



Giant reed (Arundo donax)
• High water use

• Increased wildfire risk

• Wildlife habitat degradation

• Outcompetes native vegetation

• Rhizome fragments spread during flood
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- Giant reed is the driver of all of our restoration work
- Uses much more water than native riparian vegetation, drains available shallow groundwater critical for native veg
- Acts as fuel load and increases wildfire risk
Chokes out native vegetation, decreasing biodiversity and degrading habitat
Rather than spreading by seed, Rhizome fragments are transported downriver during flooding events
- Ideally we would complete Arundo from the top of the watershed down, however this is challenging in a river system with so much private ownership
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Massive giant reed monoculture with Adam for scale




Large-scale restoration in a high disturbance system faces 
many challenges…

• Floods, droughts, wind, wildfire
• Negative perception of herbicides
• Work limitations during bird breeding season
• Water management
• 3-5 year project period
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Restoration projects face many challenges
Frequent and intense flooding events, drought, wind and wildfire
Negative perception of herbicides necessary to treat target species, pressure to decrease or prohibit use
During the bird breeding season, work is extremely limited due to nesting activity and associated buffer zones
Water management: annual releases from Lake Piru increase shallow groundwater table during summer months, good for vegetation but creates challenge for accessing restoration areas with vehicles and equipment
-   Finally, how do you accomplish eradication and restoration within a 3-5 year project period typical for funding agencies



Restoration Approaches
• Invasive plant removal and retreatments (3-5 years)
• Natural or “passive” regeneration
• Active revegetation (3 years)
• Establish monitoring plan to gauge restoration progress and success

2019 2022 2025
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Different restoration approaches
Invasive plant removal and retreatments (3-5 years for Arundo depending on site location and level of infestation)
Natural regeneration: vegetation returns to an area without human intervention (ideal)
Active revegetation: intensive planting using container plants, pole cuttings, and native seed dispersal (3 years)
Establish a monitoring plan to look at vegetation cover, and wildlife responses to measure restoration progress and success







Alternative Methods for Weed Management

- Weed management by competitive displacement/exclusion
• First establish native species with useful characteristics:

• Rapid growth
• Broad canopy or ground cover
• Prolific seeders
• Add in diversity later

- Focus on increasing drought tolerance of re-established plant 
community

• Increase relative composition of drought tolerant species
• Increase genetic diversity/assisted migration
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Once weeds are treated how can we effectively create competition with native vegetation …call this competitive displacement or exclusion
First want to establish native species with traits that will assist with maximizing cover and reproduction
Southern California restoration/climate change: it is important to cultivate drought tolerance and genetic diversity within your re-established plant community
Can accomplish this by including more drought tolerant species in your planting palette and collecting plant propagate material (seed and cuttings) from parent plants in warmer/drier climates further up in the watershed



November 2019
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Mowed in spring 2019, this shows Arundo re-growth



August 2021

Presenter
Presentation Notes
Treated and re-mowed



June 2023
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Irrigation, pole cuttings and plantings installed throughout 



July 2024
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1 year since revegetation



August 2025
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Two years since revegetation efforts, dense riparian forest with understory. Still treat weeds here and there.



Restoration isn’t always that straight forward!

- Restoration plan must be able to adapt in a dynamic floodplain
• Flood
• Fire
• Water availability

Presenter
Presentation Notes
When restoring riparian habitat that is under threat of flood, fire and drought it is so important that we are able to adapt. In the SCR conditions are always changing…so must restoration approaches



September 2019
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Pre-Arundo removal efforts, massive Arundo monocultures with some mature cottonwoods intermixed



June 2020

Presenter
Presentation Notes
First year of Arundo removal efforts



March 2022
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3 years of Arundo removal treatments, funding sought to revegetate mowed monoculture areas with riparian woodland habitat



March 2023
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Scoured, reintroduced Arundo, changed surface and shallow groundwater levels as well as the soil composition



April 2025
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No longer supports riparian woodland species, note dead cottonwoods, sandy soil, groundwater level drop, riparian scrub habitat



Following Disturbance
• rapid response treatment of weeds to prevent reinvasion
• allow for natural regeneration
• regular follow-up weed maintenance  
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When conducting restoration in an area that has been recently disturbed (flooded and scoured) and weed species have been re-introduced…
Primary focus should be intensive weeding to prevent re-establishment of weed species!
Allow for natural regeneration, maybe seed dispersal and pole cuttings
Long-term follow up weed maintenance treatments, we need site stewardship and responsibility for its success after initial 3-5 yr project period is complete



Successful restoration in large disturbance prone systems is 
possible!

•  Requirements 
- Investment $$$
- Infrastructure
- Implementation
- Adaptation
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It is possible to successfully remove invasive plant species and restore habitat in disturbance prone systems! In order to create continuous stretches of Arundo free riparian habitat we will need to work in areas that face disturbance etc.
Investment: short and long-term funding sources need to be available so that intensive Arundo removal and restoration an take place, but also follow up maintenance every couple of years in response to changing on-site conditions
Infrastructure: it is critical that local organizations exist who can identify ecological needs and solutions. Need to cultivate relationships between stakeholders, landowners, government agencies with resources to plan and implement restoration.
Adaptation: Restoration projects must be flexible and use the best available science to cope with and adjust to changing site conditions



Thank you to all of our partners and collaborators!!

• Wildlife Conservation Board 
• Santa Clara River Conservancy
• The Nature Conservancy
• California Department of Fish and Wildlife
• Friends of the Santa Clara River
• Channel Islands Restoration
• Western Foundation for Vertebrate Zoology
• anyone else I forgot <3
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Thank you!!
Field trips at CSER and HRNA this Saturday to show off our hard work
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