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Ambrosia artemisiifolia - common ragweed 
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• Ambrosia is an invasive weed in Europe 

with highly allergenic pollen  

• Originated in North America 

• Populations are currently well established 

in the French Rhone valley, Austria, 

Hungary and Croatia causing significant 

health problems 

• Once established, control measures are 

labour intensive and expensive 

• Pollen season:  August – October 

• C3-plant 

Each plant of ambrosia is able to produce about a 

billion grains of pollen over a season. It is highly 

allergenic, generally considered the greatest 

allergen of all pollens.  



C3 vs C4 plants 
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Ambrosia distribution in Europe 
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Future ? 

2065 2015 

(Bullock et al, 2012) 



Modelling 
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• Model of ambrosia: Sirius, a process-based model 

of weed growth, competition and population 

dynamics in response to variations in climate and 

environment 

 

• Future weather: local-scale climate scenarios 

based on LARS-WG, a stochastic weather generator, 

and climate projections from the CMIP5 ensemble of 

Global Climate Models (GCMs) 

Ambrosia climate suitability index and pollen production 



CMIP5 ensemble: projections of future climate 
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(IPCC AR5 WG1) 



LARS-WG: downscaling with a weather generator 
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CMIP5 ensemble 

of Global Climate Models 

LARS-WG 

Local-scale parameters 

derived from observed 

weather 

Local-scale climate scenarios 
for impact assessments 

(Semenov et al, 2010) 



CMIP5: climatic sensitivity 
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Sirius: a process-based model for ambrosia 
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Increase in pollen season in North America 
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Observed gradient of flowering time with latitude 

Start of 
flowering 

End of flowering 



Modelling predicts a northward shift for 

ambrosia suitability 
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Baseline (1980-2010) HadGEM2 2050 RCP8.5 



Increase in pollen production predicted 
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HadCM3(A1B), 2020 HadCM3(A1B), 2060 

(Storkey et al. 

2014) 

Positive effect of increased CO2 concentration on biomass and pollen 



Uncertainty in predictions from GCMs 
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GISS EC-EARTH HadGEM2 

Low Medium High 

Climate sensitivity 

2050 RCP4.5 



Uncertainty: RCPs vs GCMs 
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HadGEM2 2050 RCP4.5 GISS 2050 RCP8.5 

high climate sensitivity : low 

RCP 

low climate sensitivity : high RCP 



Key messages 
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• Modelling predicts a northward shift in the available 

climatic niche for ambrosia populations to establish 

and persist due to changes in climate 

• Increase in pollen production is predicted due to 

increase in productivity in response to higher CO2  

• Pollen season will increase due to later frosts in 

response to global warming 
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