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ISSUE:

Lack of real-time and 
detailed spatial 

information on pollen 
levels

Burkard sampler

Medication, but not 
always very effective!

Avoidance!!!

But which locations to   
avoid and at what 
times?

Warning system?

Warnings for birch and grass pollen 

CTM SILAM configured 

for birch, grass, alder, hazel 
and mugwort pollen

CHIMERE workshop, 25/06/2026, Paris

https://thenounproject.com/term/jot-down/666630
https://thenounproject.com/term/microscope/163553
https://thenounproject.com/term/mathematical-model/1119934
https://thenounproject.com/term/weather-app/2656051
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RMI pollen forecasts

CHIMERE workshop, 25/06/2026, Paris

Grasses
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RMI pollen forecasts

CHIMERE workshop, 25/06/2026, Paris
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CHIMERE workshop, 25/06/2026, Paris

Dry & wet deposition

Pollen on the run

Transport

Deposition

Resuspension

Emissions

Pollen

Emission

Non-domestic

pollen

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjpoeGE-4vNAhUIDMAKHcxBAx4QjRwIBw&url=http://elte.prompt.hu/sites/default/files/tananyagok/AtmosphericChemistry/ch12.html&bvm=bv.123664746,d.ZGg&psig=AFQjCNGZtY7kvkgrlxOC17YuZWOZgnl5qw&ust=1465046853573976
https://thenounproject.com/term/rainy/2139923
https://thenounproject.com/term/weather/2116777
https://thenounproject.com/term/dimensions/755803
https://thenounproject.com/term/time/2310257
https://thenounproject.com/term/windy/921309
https://thenounproject.com/term/paper-plane/319219
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj7pcusgIzNAhWoDMAKHXb9AH8QjRwIBw&url=https://www.extension.purdue.edu/extmedia/nch/nch-40.html&bvm=bv.123664746,d.ZGg&psig=AFQjCNGpNjGz10NM927o0ykOqAa85aRxkg&ust=1465048249730810
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Chemistry Transport Model (CTM) 

Particles move due to 4D wind fields

Aerosols  

Growing Degree days for plants

Airborne pollen levels near the surface 

Pollen transport modelling: the principles

7 km

PM10, PM2.5 PM22

Troposphere 

CHIMERE workshop, 25/06/2026, Paris

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj7pcusgIzNAhWoDMAKHXb9AH8QjRwIBw&url=https://www.extension.purdue.edu/extmedia/nch/nch-40.html&bvm=bv.123664746,d.ZGg&psig=AFQjCNGpNjGz10NM927o0ykOqAa85aRxkg&ust=1465048249730810
https://thenounproject.com/term/cube/665492
https://thenounproject.com/term/spray/1881623
https://thenounproject.com/term/air-pollution/383763
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SILAM (System for Integrated modeLling of Atmospheric 
coMposition) => requires timely spatio-temporal inputs

Pollen transport modelling

Emission maps: spatial distribution of pollen sources, but …

Large seasonal variations in pollen emissions (SPIn):

Meteorological data input => ECMWF! Start with 
Forecast meteo, compared with ERA-5 meteo data

Relative amount of 
pollen observed at 
Elsene, Brussels
Source:  Sciensano

CHIMERE workshop, 25/06/2026, Paris

https://thenounproject.com/term/barbed-wire-crawl/2831571
https://thenounproject.com/term/rainy/2139923
https://thenounproject.com/term/windy/921309
https://thenounproject.com/term/weather/2116777
https://thenounproject.com/term/dimensions/755803
https://thenounproject.com/term/time/2310257
https://thenounproject.com/term/land-use/2885149
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiui4jMj4DlAhUk5uAKHb3BDIgQjRx6BAgBEAQ&url=https://nl.wikipedia.org/wiki/Afbeelding:Map_of_Belgium_regions.png&psig=AOvVaw3MHsiHEp1f90nwnqgJmkVp&ust=1570193172250933
https://thenounproject.com/term/mathematical-model/1119934
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Pollen measurements in Belgium

Burkard sampler

CHIMERE workshop, 25/06/2026, Paris

https://thenounproject.com/term/microscope/163553
https://thenounproject.com/term/jot-down/666630
https://thenounproject.com/term/measurement/1708561
https://thenounproject.com/term/weather-app/2656051
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Bottom-up approach: mapping of birch 
pollen emission sources

MACC III Update

0.1 x 0.1° grid

~80 km²

Major birch fraction 0.2-0.4%

0.1-0.2% & 0.5 to 1% 
Forest Inventory based
Verstraeten et al., 2019,  Aerobiologia

CHIMERE workshop, 25/06/2026, Paris

https://thenounproject.com/term/spatial-analysis/2301727
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CHIMERE workshop, 25/06/2026, Paris

Pollen emission sources: mapping & modelling

Birch sources

Airborne birch pollen levels near the surface
ERA-5 meteo data (Verstraeten et al. 2019)

New birch pollen emission source map
R² increased with ~50%; 

For daily values and sites in Belgium
R² = 0.30-0.59; For Brussels R² = 0.40

https://thenounproject.com/term/spatial-analysis/2301727
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2025 birch pollen forecast for CAMS-SILAM

CHIMERE workshop, 25/06/2026, Paris
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Comparison statistics model vs observations

CHIMERE workshop, 25/06/2026, Paris

2025 birch pollen season CAMS vs OBS
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CAMS 2025 birch pollen forecast for De Haan

CHIMERE workshop, 25/06/2026, Paris
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CAMS 2025 birch pollen forecast for Brussels

CHIMERE workshop, 25/06/2026, Paris
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SILAM-Belgium vs OBS 

CHIMERE workshop, 25/06/2026, Paris

COR, R 2018 2024 2025

De Haan 0.74 0.41 0.70

Brussels 0.84 0.63 0.65

Genk 0.82 0.75 0.63

M-F 0.67 0.58 0.57

Baudour / 0.51 0.78

Tournai 0.75 / /
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SILAM-Belgium

CHIMERE workshop, 25/06/2026, Paris
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De Haan Brussels Genk M-F Baudour Tournai
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SILAM-Belgium

CHIMERE workshop, 25/06/2026, Paris
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De Haan-SILAM Brussels-SILAM Brussels-OBS De Haan-OBS
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2018 with obs 2024 with obs
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SILAM-Belgium vs OBS 

CHIMERE workshop, 25/06/2026, Paris

COR, R 2018 2024 2025

De Haan 0.74 0.41 0.70

Brussels 0.84 0.63 0.65

Genk 0.82 0.75 0.63

M-F 0.67 0.58 0.57

Baudour / 0.51 0.78

Tournai 0.75 / /
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SILAM-Belgium

CHIMERE workshop, 25/06/2026, Paris

2024
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De Haan Brussels Genk M-F Baudour Tournai

2025
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De Haan SILAM Brussels-SILAM Brussels-OBS De Haan-OBS

SILAM-Belgium

CHIMERE workshop, 25/06/2026, Paris
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De Haan Brussels Genk M-F Baudour Tournai

20252025 with obs
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SILAM-Belgium vs OBS 

CHIMERE workshop, 25/06/2026, Paris

COR, R 2018 2024 2025

De Haan 0.74 0.41 0.70

Brussels 0.84 0.63 0.65

Genk 0.82 0.75 0.63

M-F 0.67 0.58 0.57

Baudour / 0.51 0.78

Tournai 0.75 / /
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Work in progress …

- Too high pollen levels by both CAMS-SILAM as SILAM-Belgium, better by
CHIMERE, but its signal is rather flat

- But, 2025 is a very low pollen year (low SPIn)

- Scaling emissions prior to the start of the season by using environmental
proxies such as June-July Temperature and others should be applied for
copying with very high and low birch pollen seasons (Verstraeten,
submitted)

- Need for more spatially detailed meteo and emission grids

Improving the 2025 results

CHIMERE workshop, 25/06/2026, Paris
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We can model the amount of birch pollen in the air in 
Belgium with good performance for the past years

- For Belgium we have an operational 4-day birch pollen 
(among other pollen types) level forecast available for 
the public

- Correlations between model & observations are good

- Need for more detailed spatial information of the 
forecasts using higher resolution meteo and emission 
data

Summary & recommendations

THANKS!

CHIMERE workshop, 25/06/2026, Paris

https://thenounproject.com/term/learn/2907445

