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Research Objectives

•
 

Identify reasons to prioritize weed 
populations for eradication

•
 

Develop a method to prioritize populations
•

 
Test the prioritization tool on CDFA A-

 rated weeds
•

 
Provide implementation strategy for the 
prioritization tool

Alligatorweed Diffuse knapweed



Reasons to Prioritize 
Populations

•
 

CDFA and County Ag Depts. 100 years of 
eradications

•
 

Budget cuts decrease weed programs statewide
•

 
Species-level assessments have limitations

•
 

CDFA tracking over 1,700 active populations
•

 
Need strategic process to identify the highest 
priority populations of the high-priority species

Leafy spurge
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- Erad = complete removal of all individuals and propagules from a defined area = cost-effective as opposed to spending resources indefinitely for suppression or containment = 13 species eradicated
25 yrs since Jarvis Gann initiative, Prop 13 “tax payer revolt” , and the weeds keep coming, too many weeds, too few resources
Existing species-level protocols don’t cut it – assume uniform impact and feasibility across all sites  Regional Eradications



Steps to Build a Prioritization 
Tool

•
 

Identify and inventory (GIS) weeds
•

 
Choose ranking criteria

•
 

Weight ranking criteria
•

 
Score ranking criteria

•
 

Rank populations
•

 
Assess available resources

•
 

Choose eradication targets

Biddy-biddy
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Summary of our method
Takes existing species-level assessments further



Identify and Inventory Weeds

•
 

CDFA A-rated 
Weeds

•
 

WMA Dirty Dozen
•

 
Cal-IPC High Alerts

Active A-rated 
Weed Sites in 

California

Fertile capeweed
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A-rated because 1) High-priority species & 2) CDFA tracking sites in A-weed Database Map
Active = sites that have not been declared “eradicated”
Defined Area = California



Choose Ranking Criteria

•
 

Choose criteria that contribute most to the 
decision to eradicate
–

 
Impact

–
 

Invasiveness (potential rate of spread)
–

 
Feasibility of Eradication

•
 

Arrange in a hierarchy

Halogeton

Presenter
Presentation Notes
After reviewing the scientific literature on eradication, existing prioritization systems, and hosting discussions with experts, we identified 3 major criteria and 12 sub-criteria



Ranking Criteria Hierarchy

Wildlands

Agriculture

Humans

Region

Impact

Spread Rate

Propagules

Spread Vector

Invasiveness

Reproduction

Detectability

Effective Control

Accessibility

Size

Cost

Feasibility

Priority

Purple –

 

Major criteria

Blue –

 

Species-level

Green –

 

Population-level Common crupina
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Region = Nearness to high-value assets: ag commodities at risk (mainly grazing land); rarity occurrences of threatened and endangered plants, animals and plant communities; important recreation areas – National and State Parks; and USFS Land, which, until recently, limited control options on their land
Spread Vector = major roads, rivers, and mining operations 



Weight Ranking Criteria

•
 

Analytical Hierarchy Process
–

 
Mathematical process utilizing paired 
comparisons of criteria to calculate weights

•
 

Used by Parks Victoria, Australia (1992) and 
Santa Monica Mtns

 
NRA (2007)

Iberian starthistle
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Oz – determine level of invasiveness of 112 pest plant species – available online: 
SMMNRA – determine management priority for infestations of 9 species – available online: 



Ranking Criteria Weights

Wildlands
0.34

Agriculture
0.24

Humans
0.11

Region
0.31

Impact
0.38

Spread Rate
0.36

Propagules
0.25

Spread Vector
0.39

Invasiveness
0.23

Reproduction
0.18

Detectability
0.12

Effective Control
0.19

Accessibility
0.15

Size
0.25

Cost
0.11

Feasibility
0.39

Priority

Purple –

 

Major criteria

Blue –

 

Species-level

Green –

 

Population-level Musk thistle
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Purple = major criteria; Blue = species-level criteria; Green = population-level criteria



Score Ranking Criteria

•
 

Scale to emphasize high priority attributes
–

 
10 = very high; 6 = high; 3 = medium; 1 = low 

•
 

Species-level assessments
–

 
Cal-IPC Plant Assessment Forms

–
 

Weeds of CA and other Western States
–

 
Expert interviews

•
 

Population-level assessments
–

 
ArcGIS geoprocessing models

Illyrian thistle
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Separate from the weighting process, we scored each population and species, assigning more points for higher-priority attributes



Calculate Overall Priority Rank

•
 

Major criteria = Σ(Score * Weight)sub

Scotch thistle

• Overall = Σ(Score * Weight)major
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End up with ranked list of pops
Distribution of scores for 100 sample populations, 50% at 6pts



Assess Resources
 Choose Targets

•
 

Consider external circumstances
•

 
Use WeedSearch™

 
tool to estimate cost & 

probability of success
•

 
60:30:10 approach

•
 

Track progress using performance measures
–

 
Pete Holloran, Cal-IPC 2006 Proceedings

•
 

Re-evaluate as more data become available

Skeletonweed
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Now have ranked list of pops based on measurable parameters, consider politics, control options, treatment history (investment)
30 not originally highest priority 
For example, Weed Management Areas (WMAs) currently receive enough funding from the state to commit to one or a few projects. This tool will help choose projects with the right balance between highest impact, most likely to spread, and most likelihood of success. As more funding becomes available, move down the list of targets. 



Preliminary Results
•

 
Preliminary findings
–

 
Distribution of scores:  7.7 –

 
3.7

–
 

Species do not clump
–

 
Component scores not 
significantly correlated

•
 

Further Analysis
–

 
Model validation

–
 

Sensitivity analysis
•

 
Future Refinements
–

 
Data quality

–
 

Cost function
–

 
Decision Points

Wormleaf

 

salsola



Conclusions

•
 

Regional eradication achieves clear benefits
•

 
Prioritization tools focus resources

•
 

Species-level assessments do not allow for regional 
and population-level consideration

•
 

This prioritization scheme is designed to address 
eradication of individual populations

•
 

By strategically targeting weed populations, we 
minimize future spread and mitigate future impacts

Perennial sowthistle
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While statewide eradication of harmful species is the ultimate goal…
…using the limited resources we have available today.
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Thank you!

Diffuse knapweed

Punagrass

Fertile capeweed
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