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ATOPICA: une approche entièrement 
interdisciplinaire 

qui bénéficie d’un premier projet du GIS Climat-
Environnement-Société sur les pollens de bouleau 

IPSL, CEFE, 

INERIS,Rres, 

ICTP, CHS  

- Observation 

analysis 

- Regional climate 

modeling, air 

transport, air 

pollution 

- Pollen 

production 

modeling 

- Phenology 

modeling 

- Plant distribution 

modeling 



Climate 
forcing 

Modeling platform 

Flowering 
Phenological model 

Transport model 
CHIMERE 

Hourly/daily 
Maps of pollen 
concentration 

Pollen production 

Begin,max and 
end of season 

Plant density 

Flux/m2 

Total pollen 
 production+emission 

Pollen production/plant 

PMP : Chuine et al. 2000 

 

ORCHIDEE model 



Phenology modeling platform (PHP: Chuine et al 

1999, 2002) 

 

● Combined use of several 
temperature accumulation 
models 

● Used to estimate phenology 

● Cross validation method 
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CHIMERE Pollen Transport / deposition model (birch case) 
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ORCHIDEE model 
Land surface model 



Simulations (periods of 20 years) 
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Birch distribution map: 

- forest inventories 

-  satellite images 

In France: 

0 to 11,3% birch forest 

Mean : 0,87% 

r – rate of ontogenetic development 

S – stage of  development or T sum 

Birch distribution 

A double-threshold T sum model for birch 
(Linkosalo et al, 2011) =>Sofiev et al (2011) pollen emission model 



Simulations: spring 2008 Example for birch modeling 
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