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Outlook

e Introduction: what we know
> ... and know that we do not know
 What next?
> Ambrosia forecasting system
> Pollen or allergen? Free allergen in air?
> Interaction with chemical and aerosol pollutants?

« Mechanisms of interaction with chemical and aerosol air pollutants
* Modelling experiment on allergen and diesel particles interaction
e Conclusions
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Adapted from Dahl, de Monchy, Chivato, Valovirta et al. Respir Med 2004; 98: 398-403
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Motivation

* High burden to the society, increasing
e By far the most-direct impact among the air pollutants

o Zero legislation at European level, very little at national
one

o Limited but EXISTING mitigation possibilities
« Abundant adaptation options

 Measures must be taken prior to exposure => forecast Is
needed



What we know
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WK _ WDK: phenological uncertainty
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Proportion of the stations in the grid cell that in 70% case report: HiALINE
early dates: > 2 days earlier than median over the corresponding grid cell
late dates: > 2 days later than median
representative (average): median+/- 2 days
random (stochastic): no clear behaviour with regard to the grid-cell median

Leaf unfold, quality of the stations
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The smaller grid cell the bigger amount of “good” stations BUT 60% ARE RANDOM
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WK_WDK: modelling uncertainty
macc Hi %N E
) Sprlng 2008 Davos (Switzerland) 2008

70 T T T T
bl BIrCh oo | Betula obsslé_rﬁgqig:g """"""
« ECMWF NWP data 5 o
 Combination heat sum £l
map
 Probabilistic blurring of I b AV R
the source term Kn;;;; ) Apll:12n AAp:ZG May10 Ma;;é4 |

Turku (Finland) 2008

e SILAM v4.0 dispersion | TS
e Observations: European 2 oo
Aeroallergen Network g =

0 . I A I :
Apri2 Apr19 Apraé May03 May10 May17



e === =
Use and abuse of data aSS|m|Iat|on":':IE ,.%
- @&

Daily birch pollen cn¢,2008. Corr.coeff

s

BN
EEN
%]
ELH
57N
54
BN
4BH
R on

o0 R ~ : -
.1,2” - ~ e PR

: : : : : : ; ST
LT TTE R R e Y2 R LR s e
] .

and e

154 1l M n ii 1nF 1RF 201F pLT iﬁi 35E

0.2 0.3 0.4 0.5 0.6 Q.7 0.8 0.9 -4 -1 -06 -03 0 0.3 08 1 1.4




M s
Outlook Y "EDEI:, %

macc

HIALINE

 What next?
> Ragweed forecasting system
> Pollen or allergen? Free allergen in air?
> Interaction with chemical and aerosol pollutants?

« Mechanisms of interaction with chemical and aerosol air pollutants
* Modelling experiment on allergen and diesel particles interaction
« Conclusions



Next species: ragweed
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What next
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Interaction mechanisms to rule out
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Figure 1. Scanning micrograph ol Canna pollen grains that
collected from non-polluted regions. Pollen grains are spherical
having small mast as the tectum (1700 X).

macc &

Figure 2. Scanning micrograph of Canna pollen grains that
collected from polluted regions. Pollen grains be came folded,
the tactum disrupted and air born particles accumulated in the
surface of pollen grams. app. air pollutant particles (1700 X).

Motta & al 2004
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Impact of air pollutants: plant stress

> Single grai
urban envil

« Total pollen
seems to be

> or higher?
per m2 of ¢
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Fig. 3. Enhanced release of eicosanoid-like
substances from P. pratense pollen freshly
collected from a high-traffic area as com-

pared to a rural meadow, indicating stronger

proinflammatory activity.
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Impact of air pollutants: break the grains
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Health impacts of Airbome Allergen

* High concentrations of air pollutants, (NOx, O3, PM) can
lead to faster release of allergen from the pollen grains

> mainly by damaging the grain

 Behrendt & Becker (2001): To trigger responses in
humans, allergens must become bioavailable and the role
of air pollutants — for example diesel-exhaust particles —
In this process Is causing concern

pm NO, CP
Fig. 1. Examples of damaged pollen grains. Treatment oppullen samples to air or pollutants can induce strm.
tural damage ofthe grains. a Intact pollen. x 7.540. b Pollen damaged following treatment to 50 ppm NO;. x 3,000,
¢ Pollen damaged following treatment to 0.7 ppm O5. PCG can be seen inside the broken grain. x 6,000,

Motta et al 2006
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Pollen damage by NO2 and O3
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Fig. 3. Effect of exposure to air or pollutants on the proportion of damaged pollen grains and on the release of
PCG following contact with water. Pollen samples were exposed to several concentrations of NO, or Os. The pro-
portion of damaged pollen was observed with ESEM (left axis, bars * confidence intervals of probability esti-
mated under the binomial distribution assumption) and the PCG released from the remaining intact grains con-
tained in 10 mg pollen suspended in 500 pl of distilled water were counted (right axis, points £ SEM. * p<0.01,
n=3).
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» Nearly the only process suggested (so far) is nitration of
the allergen.

Allergen in air: nitration
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Allergen + BC: coagulation experlment

 SILAM Basic Aerosol
Dynamics

> coagulation-only simulations
e Allergen: 1 ng/ m3

> approximation of distribution
of Taylor et al, 2004

e Diesel particles: 1 ug / m3
and 10 ug / m3

> typical low- and high-
pollution city levels

e Atmospheric humidity: 0%
and 70%
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Initial size distribution of allergen.
Black: Taylor et al, 2004 observed
: SILAM-ABD approximation
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« Current knowledge is sufficient for quantitative pollen forecasta few
days ahead at a continental scale

> combination of local observations, dispersion modelling, and human
expertise seems mandatory. Time for automatic forecasts has not yet
come

 New research directions include
> allergen vs pollen
> interaction with chemical pollutants

> keep an eye on climate change
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