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J | Trends in airborne birch pollen levels (1982-2019)

RMI

(a) Reference scenario (b) Advanced scenario (c) Difference (ADV-REF)

SILAM (Systém for Integrated

modelLling of Atmospheric co ositi'pn)
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. g B Effect of 38;%9&4},
Fixed pollen emission map 38 different seasonal pollen seasonal pollen emissio
Meteorology only emission maps: 1982-2019 maps only

AUCREFZ 335.583 + 343.918 AUCADV: 315.071 £ 282.960 AUCon-REFZ -21.738 + 150.476
Area Under the Curve, AUC
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Jl Trends (AUC) In meteo for birch pollen season

RMI

(a) Precipitation (b) Mean temperature (c) Dew point temperature

Meteorological data

=> ECMWEF, ERAS

AUC: -11.560 * 7.205 AUC: 113.748 £ 20.173 AUC: 76.164 + 16.020

(d) Radiation (e) WU (f) wv

AUC: 4.53E+09 + 1.67E+09 AUC: -19.976 +11.391 AUC: -7.090 * 8.956

Area Under the Curve, AUC
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.‘ Association between birch pollen & meteo (1982-2019)

RMI

Pollen ~ precipitation Pollen ~ WU Pollen ~ WV Average Tau

Birch pollen ~

P :-0.347 £0.084
Rad: 0.293 + 0.089
WU: -0.350 £+ 0.147
WV:-0.232 £0.128

REF

&

Associations pollen
trends with meteo

Birch pollen ~

P :-0.346 +0.083
Rad: 0.292 + 0.089
WU: -0.349 £ 0.149

WV:-0.232 £0.128

Kendall Tau ADY

Birch pollen ~

P : 0.092+0.412
Rad: -0.040 + 0.409
WU: 0.090 £0.419
WV: 0.132+£0.435

DIFF

Kendall tau correlation [—1.,+1.]

- * -

-0.1 0.12



M What did we learn? &

By analyzing SILAM runs for airborne birch and grass pollen in
Belgium for the period 1982-2019 we learned that there Is:

1. A substantial increase in birch pollen amounts over 38 years
2. Decreasing precipitation and increasing temperature

4. The climatology driven increase is lowered by the change in pollen
emission patterns in time and space (7% for birch, 3.5X for grasses)

Verstraeten et al., 2019 in Aerobiologia
Verstraeten et al., 2021 in Science Tot. Env.

THA N KS| Verstraeten et al., 2022 in AFM
Questions? => willem.verstraeten@meteo.be


https://thenounproject.com/term/learn/2907445
https://thenounproject.com/term/learn/2907445
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https://www.ecmwf.int/en/newsletter/147/news/era5-reanalysis-production
https://doi.org/10.1007/s10453-019-09607-w

Y Methodology

Reconstruction of 1982-2019 emission maps for birch & grass pollen
sources: reference map combined with NDVI data in a Random Forest

framework

Simulation of airborne birch and grass pollen levels using SILAM (System
for Integrated modeLling of Atmospheric coMposition) and ECMWF ER5

meteorological data

Time series analysis: Theil-Sen slopes on 38 years of daily pollen levels of
every day of the pollen season, and on the corresponding meteorological
parameters, Area Under the Curve (AUC), Association (Kendall-Tau) pollen

with meteorology
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J W Pollen on the run: what do we need?

SILAM (System for Integrated modeLling of Atmospheric
coMposition) => requires timely spatio-temporal inputs

| Involved processes
Meteorological data => ECMWF! Non-domestic

pollen

Emission maps: 9
Pollen ==5~Transport
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® Deposition

spatial distribution of pollen sources

Multi-decadal datasets based on NDVI, J—» ﬂ?

forest inventory data and grass
distribution maps for 1982-2019

Emissions

Temporal trends, Theil-Sen slope, AUC &
Association, Kendall Tau Resuspension


https://thenounproject.com/term/mathematical-model/1119934
https://thenounproject.com/term/mathematical-model/1119934
https://thenounproject.com/term/rainy/2139923
https://thenounproject.com/term/rainy/2139923
https://thenounproject.com/term/paper-plane/319219
https://thenounproject.com/term/paper-plane/319219
https://thenounproject.com/term/weather/2116777
https://thenounproject.com/term/weather/2116777
https://thenounproject.com/term/dimensions/755803
https://thenounproject.com/term/dimensions/755803
https://thenounproject.com/term/time/2310257
https://thenounproject.com/term/time/2310257
https://thenounproject.com/term/windy/921309
https://thenounproject.com/term/windy/921309
https://thenounproject.com/term/rainy/2139923
https://thenounproject.com/term/rainy/2139923
https://thenounproject.com/term/windy/921309
https://thenounproject.com/term/windy/921309
https://thenounproject.com/term/weather/2116777
https://thenounproject.com/term/weather/2116777
https://thenounproject.com/term/dimensions/755803
https://thenounproject.com/term/dimensions/755803
https://thenounproject.com/term/time/2310257
https://thenounproject.com/term/time/2310257
https://thenounproject.com/term/land-use/2885149
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://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

GIMMS AVHRR3g

Baseline areal birch fraction map

Birch fraction [%]
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Verstraeten et al., 2019, Aerobiologia
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Y Reconstruction of birch fraction maps

50

R Iting ;re

birch fraction ma

Random Forest NDVI & baseline
areal birch fraction map

Birch areal fraction [%]
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We have reconstructed birch fraction maps for back SILAM to 1982 by combing a reference map (left

figure) based on forest inventory data and the AVHRR3g NDVI data set (middle figure) that goes back to
1981 in a Random Forest statistical approach (right figure).



Yl Reconstruction of birch fraction maps

The result of the reconstruction is shown in the time series extracted from
the cell grid of De Haan and Brussels (see also left map for location).

Warning!
This is not a real areal birch fraction map. Rather it is an effective fraction
map that reflects the variation in potential pollen emission.

But what about the variation in meteorology in 40 years?
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Kendall tau correlat
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e Birch pollen level OY5 April for each season in Brussels
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@ Birch pollen level on'5 April for each season in Brussels

—

pollen season (5 April as example)
! surface of trapezium is 283
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Sen slope
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Mresuis

Area Under the Curve, AUC for birch pollen and for meteorological values
(precipitation, wind speed, temperature, radiation, etc)

Association, Kendall tau correlations

Trends in grass and birch pollen sources for 1982-2019




| Associations, Brussels grid
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J 0 Trends in birch and grass pollen sources (1982-2019)

RMI
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