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San Francisco Bay Area Network (SFAN) Inventory and Monitoring (I&M) Program covers eight park units with significant natural resources in the central California region. 
EUON is bordered by Las Trampas Regional Wilderness Park. 



FeasibilitySan Francisco Bay Area Network
Inventory and Monitoring Program
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Explain graph axes
13 of 14 exotic species successfully eradicated by CDFA were 10ha or smaller (gross area).
2002 paper in IUCN pub.



Early Detection: 
It’s a good thing.

San Francisco Bay Area Network
Inventory and Monitoring Program

We all know why, but who knows HOW?

Need detailed, ready-to-follow Standard Operating Procedures... 
or at least recommendations for searching and data collection.



San Francisco Bay Area Network
Inventory and Monitoring Program

Develop and revise as needed a list of 
target species that do not currently occur 
in the parks, occur in localized areas of 
parks, or are extremely rare, but that 
would cause major ecological or economic 
problems if they were to become 
established in SFAN parks.

Objective: Species list (park-by-park)

Species Target
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Presentation Notes
Monitoring objectives—where, when, what.
1: Species list: invasive but not widespread



San Francisco Bay Area Network
Inventory and Monitoring Program

Rank SFAN subwatersheds by management priority, 
risk, and current infestation level to develop priority list. 
Within the park, identify and inventory all roads and 
trails in the top 25% of subwatersheds annually, the next 
50% biennially, and the remaining 25% within 5 years 
(55% of all subwatersheds visited each year), noting 
presence and absence of priority weed species over the 
next 5 years. Use visual assessment and GPS technology 
to detect and accurately map incipient populations of the 
top-priority plant species on the SFAN Invasive Plant 
list.

Objective: Identify and survey roads and trails 
in priority areas

Site Target
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Monitoring objectives—where, when, what.
Rank areas; Survey high-priority areas annually, moderate-priority areas within 2 years, low-priority areas within 5 years
This will help answer if weeds are spreading into priority habitat: highest priority are areas with rare species, at risk from rt, and not infested



San Francisco Bay Area Network
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Every 5 years, evaluate invasive plant 
monitoring and mapping data collected to 
determine the primary pathways and predictive 
factors leading to new invasions along roads and 
trails in the park. Use this data to refine
subwatershed rankings for search priority.  
Identify possible management actions to prevent 
new infestations.

Objective: Evaluate and refine

Adaptive Cycle
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Monitoring objectives—where, when, what.
Scheduled data review and search refinement



Species Prioritization
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Prioritizing 
Species

INVASIVENESS

[Budgetary] Feasibility of Control
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Sorted by “total score” (invasiveness rankings) and “feasibility” to get lists: (ht+hf=1, ed everywhere; ht+mf=2, ed for new pops; 
others gen list 3-4, for staff and higher-level vol obs training; also separated out aquatic, dune pls, and moved some difficult-to-id pls)
A lot of plants we don’t know much about



List 2: ED for new populations
point collected; polygon if <100m2

List 1: ED everywhere
point and polygon collected

Prioritizing 
Species

San Francisco Bay Area Network
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Photo by Forest & Kim Starr
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Sorted by “total score” (invasiveness rankings) and “feasibility” to get lists: (ht+hf=1, ed everywhere; ht+mf=2, ed for new pops; 
others gen list 3-4, for staff and higher-level vol obs training; also separated out aquatic, dune pls, and moved some difficult-to-id pls) 



List 4: Dishonorable mention
presence/absence

List 3: ED for new populations

point collected if <100m2; 
otherwise presence/absence

Prioritizing 
Species

San Francisco Bay Area Network
Inventory and Monitoring Program

William & Wilma Follette @ USDA-NRCS 
PLANTS Database / USDA NRCS. 1992 
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Sorted by “total score” (invasiveness rankings) and “feasibility” to get lists: (ht+hf=1, ed everywhere; ht+mf=2, ed for new pops; 
others gen list 3-4, for staff and higher-level vol obs training; also separated out aquatic, dune pls, and moved some difficult-to-id pls) 



List 3.2: ED for new populations
Advanced observers

point collected; polygon if <100m2

List 3.1: ED everywhere

Advanced observers

point and polygon collected

Prioritizing 
Species

San Francisco Bay Area Network
Inventory and Monitoring Program

Forest & Kim Starr
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Sorted by “total score” (invasiveness rankings) and “feasibility” to get lists: (ht+hf=1, ed everywhere; ht+mf=2, ed for new pops; 
others gen list 3-4, for staff and higher-level vol obs training; also separated out aquatic, dune pls, and moved some difficult-to-id pls) 



Prioritizing 
Locations

San Francisco Bay Area Network
Inventory and Monitoring Program
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Simplified prioritization map of same MAHE location showing priority and 3(.5) priority factors: rare plants, rare animals, and invasives
Used existing GIS coverages and data from park; rankings based on management priority (rare species), risk factors (habitat type, infrastructure) and extent of invasion (from vegmap/aa plots, mapping, and invasives work)
Lots of data gaps (esp mapping), may look odd at first glance but can be explained ok looking deeper (high risk from trails, low risk from forests, etc)
Done in-house, will be improved upon with more data collection (negative data!)



San Francisco Bay Area Network
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Tested at Golden Gate, revised 
and expanded to Point Reyes
Location, strong tradition of 
volunteerism make program 
feasible
25,000 hours of exotics removal annually

150,000 hours of natural resource stewardship annually

Habitat Restoration Team 
Native Plant Nurseries
Presidio Site Stewards
Site Stewardship

Field Test

Invasive Plant Patrol
Fort Funston Green Team
Muir Woods
Crissy Field
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You have a plan, and methods, but need to test to see if they’ll work
All things after this GOGA-specific (prioritization, lists, etc.)




Volunteer 
Program

San Francisco Bay Area Network
Inventory and Monitoring Program

Increasing number of 
species to ID
Increasing level of 
technology and 
information gathered
Increasing survey 
independence

Levels for volunteers

Training-intensive: Look for quality/long-term volunteers
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Vols start by surveying with staff. As volunteers progress, they are trained to ID more species, use technology instead of paper data sheets, collect additional data, and survey on their own.



ID CardsSan Francisco Bay Area Network
Inventory and Monitoring Program



Datasheets
San Francisco Bay Area Network
Inventory and Monitoring Program
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For volunteers—a minimal level of data collection
Redundancy for digital data collection



MapsSan Francisco Bay Area Network
Inventory and Monitoring Program
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For volunteers—a minimal level of data collection
Redundancy for digital data collection



GeoWeed
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Settled on GeoWeed because freely available, ability to have digital data collection, integration with all steps in exotics process (ED, mon, treat). Wanted GeoWeed for negative data capture ability, better database design and increased data security over 2. Also allows for collection of ancillary data that can be fed back into prioritization/model (veg type, infest size) & is designed with data sharing in mind.
(gloss over the installation difficulty? Thanks Deanne and Kasey and Elizabeth for help)



EquipmentSan Francisco Bay Area Network
Inventory and Monitoring Program

Trimble GeoXT

Garmin iQue Trimble Juno ST

Rangefinder

Not shown: digital camera and binoculars
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Garmin iQues ($500-800ea); not rugged, poor under canopy
GeoXT (3-5K)
Looking into Trimble Recons (1-2K) which are sturdier than iQue but less expensive than GeoXT



ResultsSan Francisco Bay Area Network
Inventory and Monitoring Program

50-60 miles of trail surveyed

1000-1200 infestations 
mapped

Monthly summaries to 
exotics staff

Weed Atlas

Detectability index
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Presentation Notes
feeding data to park managers; plan for monthly updates, annual reports
Grant writers generally want to know their money is being spent effectively, and exotics grantors want to see eradication




ResultsSan Francisco Bay Area Network
Inventory and Monitoring Program

Web page:
ID cards

Data sheets

Maps

Contact info

Protocol and Annual 
Reports

http://science.nature.nps.gov/im/units/sfan/vital_signs/Invasives/weed_watchers.cfm

http://www.weedwatcher.org
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feeding data to park managers; plan for monthly updates, annual reports
Grant writers generally want to know their money is being spent effectively, and exotics grantors want to see eradication




Rapid responseSan Francisco Bay Area Network
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All using same system 
(GeoWeed)

Summaries to exotics staff

Grant writing

Presenter
Presentation Notes
feeding data to park managers; plan for monthly updates, annual reports
Grant writers generally want to know their money is being spent effectively, and exotics grantors want to see eradication




Next stepsSan Francisco Bay Area Network
Inventory and Monitoring Program

Revise and refine protocol

Expand to other parks

Build BAEDN: 
the Bay Area Early 
Detection Network

Presenter
Presentation Notes
Expand to other parks, the BAEDN
Currently email/CalWeedTalk the way we get alerts out. Need to formalize, get everyone sharing data and building a bigger picture. I want to know what’s heading my way, parks are patchwork, etc.



Prioritized search areas
Levels for species and data collection
Tracking negative data and survey routes
Refining priorities based on results

San Francisco Bay Area Network
Inventory and Monitoring Program Key features
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I&M background
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Questions?
Staff for data and input on protocol
May be asked to discuss mapping in prioritization—mapped things that have been pulled, or areas not visited but infested. Since purpose is to search priority areas, the apparent “failures” of the model actually aren’t: a site that was ranked lower because of infestations now pulled should be receiving search time during restoration, just not through this program; a site ranked high but infested will be re-prioritized as lower after being searched, but since it wasn’t getting any search time it will still benefit the program.
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