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Risk assessment

USDA Weed Risk AssessmentReported risks

§ Contact dermatitis 

§ Toxicity to livestock

§ Vineyards

§ Restoration 

Ø Early Detection and Rapid Response: 
Where is Dittrichia graveolens located and likely to spread?



• Niche models, habitat suitability models, climate envelope models...

Climate niche modeling approach

Broennimann et al. 2012



Climate niche modeling approach

Models can help quantify: 

• the preferred climate conditions of a species (its niche);

• whether the niche has evolved over time;

• and where we expect to find suitable climate conditions
in other locations or time periods

Talluto et al. 2017



Research questions

• Where is Dittrichia graveolens present now?

• Did Dittrichia expand its niche during its 
native range expansion in Europe?

• How does including the native range expansion 
affect invasion risk assessment in California?

Native range



Key steps and decisions

• Data collection and processing
• Collect species occurrence data
• Define native range
• Get environmental data
• Choose resolution
• Define background area

• Choose a modeling approach

• Project suitable climate in California

• Model validation



Collecting occurrences

Ø Eurasia: 10,889
Ø California: 8,048



Collecting occurrences: GBIF data only



Collecting occurrences: all data



Defining the original native range boundary



Defining the original native range boundary

Brullo & De Marco 2000



Final native range map



Get environmental data



• 0.5 degrees grid = 30 minutes ~ 35 by 35 miles
• This is a relatively coarse resolution but helpful on this large scale 

Choose resolution



Did Dittrichia shift its climate niche during range expansion?

• Framework to calculate niche shifts based on recent papers and software

Ø Petitpierre et al. 2012 Science 
Ø Guisan et al. 2014 TREE
Ø Di Cola et al. 2017 Ecography
Ø ecospat R package
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Did Dittrichia shift its climate niche during range expansion?

• Framework to calculate niche shifts based on recent papers and software

Ø Petitpierre et al. 2012 Science 
Ø Guisan et al. 2014 TREE
Ø Di Cola et al. 2017 Ecography
Ø ecospat R package
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Alexander et al. 2013
Petitpierre et al. 2012

• Available climate: 
Holarctic Floral Kingdom (Cox 2001)

Defining the “available climate”

• Example study of Lactuca serriola



Climate niche shift during native range expansion

Blue shading: original native range
Red shading: native range expansion
Red line: climate of all of Eurasia
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How much suitable habitat has Dittrichia
already filled in California?

Unfilling: 0.63
Green shading: original native range
Blue shading: overlap (California)

Green line: climate of Eurasia
Red line: climate of North America
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Unfilling: 0.80
Green shading: expanded native range
Blue shading: overlap (California)

Green line: climate of Eurasia
Red line: climate of North America

CA

expanded
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range

North America

Eurasia

How much suitable habitat has Dittrichia
already filled in California?



• Ensemble forecast model 
(preliminary – not ready for use in risk assessment)

California projection based on original native range



California projection based on expanded native range

• Ensemble forecast model 
(preliminary – not ready for use in risk assessment)



What about the rest of the world? An envelope model:



What about the rest of the world? An envelope model:



• Exact predictions highly depend on your modeling method
• However, it is clear that:

1) Dittrichia is still actively spreading and has not 
yet reached all suitable habitat in California

Early detection efforts seem worthwhile!

2) If similar niche evolution would happen like in Europe, 
cooler, moister areas are at risk of invasion

How likely is this to happen?

Take-aways



Roadways are important corridors to reach new areas



Roadways are important corridors to reach new areas



Dittrichia is starting to invade off-road habitat in California

Andrew Lopez
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• Exact predictions highly depend on your modeling method
• However, it is clear that:

1) Dittrichia is still actively spreading and has not 
yet reached all suitable habitat in California

Early detection efforts seem worthwhile!

2) If similar niche evolution would happen like in Europe, 
cooler, moister areas are at risk of invasion

How likely is this to happen?

Take-aways



Work in progress

Common garden studying evolution (generation 2) Plant-soil interactionsWhole-genome sequencing

Dispersal seed traits Grassland competition and disturbance experiment at Blue Oak Ranch Reserve



Thank you
UC Santa Cruz
Zarina Pringle
Parker and Gilbert labs

So many data sources (an overview)
All naturalists submitting species observations!
Global Biodiversity Information Facility
Calflora
iNaturalist
National species databases of European countries
Herbarium collections
Botanical floras
Papers in small botanical journals
Individual Dittrichia experts across the globe

Funding
Swiss National Science Foundation
USDA National Institute of Food and Agriculture
UCSC Dept of Ecology and Evolutionary Biology



Santa Clara County
Sierra foothills
southern France

central France

the Netherlands

Mediterranean climate

Temperate climate

How do Dittrichia in California compare to European plants?


