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PROTEZIONE DELL'amBienTe
prevenzione

umbria DeL FRiuLi venezia ciutia Agenzia Regionale per la Protezione dell’Ambiente ambiente energia

ELendia ragionalg per ia proteicne ambrentale emilia-romagna

La presenza di polline in aria

e condizionata dalla vegetazione, dallo stadio fenologico delle piante e dalle condizioni
meteorologiche

varia nel corso di anni, mesi, giorni, e durante le ore del giorno.

Poaceaea Roma
Concentrazioni medie giornaliere di GRAMINAE dal 01/01/2010 al 31/12/2010

Concentrazioni medie giornaliere di GRAMINAE dal 01/01/2008 al 31/12/2008

A ot 208 Anasments mes o 19932007

Concentrazione pollinica media anni precedenti

CO ncen traz | one p (0] | | | n | caannua = Concentrazioni medie giornaliere di GRAMINAE dal 01/01/2011 al 31/12/2011

Concentrazioni medie giomaliere di GRAMINAE dal 01/01/2009 al 31/12/2009

Agenzie ambientali ...
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. . . . EN 16868 -
Il monitoraggio aerobiologico ST E

EUROPAISCHE NORM May 2019 e

1CS 13.040.20

Supersedes CEN/TS 16868:2015
English Version

Ambient air - Sampling and analysis of airborne pollen
grains and fungal spores for networks related to allergy -
Volumetric Hirst method
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gionale per Gne ambe emilia-romagna

Il dato pollinico

conta x fattore di ummms cCONCentrazione
pollinica conversione = pollinica
TAXON ABSENT LOW MEDIUM

Betulaceae 0-0,5 0,6-159| 16 —-49,9

Corylaceae 0-0,5 0,6-159| 16 —49,9

o Poaceae 0-0,5 0,6-99 | 10— 29,9
Classi di

concentrazione
Cupr/Taxaceae| 0-3,9 4-29,9| 30-89,9

Oleaceae 0-0,5 0,6-4,9 5-249
Urticaceae 0-1,9 2-19,9| 20-69,9
Agenzie ambientali ..
SAFA AssoARPA pppppp
R ol Derlls;eg:grg;%lggdle

dellAmbiente
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umbria DeL FRiLi venezia ciliia Agenzia Regionale per la Protezione dell’Ambiente Smbiente energia
dNE ampier emilia-romagna

1onale per la p

na rilevata: dal 07-11-2022 al 13-11-2022

Settimana n. 46 del 2022 - Zona 2: Centro Italia

] Centro di monitoraggio aerobiologico
—_—

Il bollettino pollinico J | TOR VERGATA

Famiglie allergeniche Univ. Tor Vergata - Roma Sud Osp. San Pietro - Roma Nord
[ L
FRACEAE |

PRESSACEAE: Cipresso |

PHORBIACEAE |
denza in crescita ACEAE (castagno
IACEAE

CEAE: Graminacee

Rraceae |

FACEAE: Frassino |
Previsioni Polliniche dal 15/11/2022 al 23/11/2022
CENTRO ITALIA ENTAGINACEAE |

f Rete italiana
Aerobiologico

\TANACEAE
PREVISIONI DEL TEMPQ: YGQNACEAE .
ICACEAE: Pioppo, salice
Sulla nostra penisola questa settimana arriverd il maltempa T ——
a dei in: Martedi 15 peggioramento sulle regioni centrali tirreniche CACEAE Parietaria
anale dei pollini Mercoledi pioggie diffuse & con temporall su Toscana, Umbria, Lazio, Ernaria (spora) | SUD ADRIATICO

Glovedi, breve tregua dalle plogge

Um

« Bollettino regionale Bollettino set

Stazione Terni - Terni Le Temperature. in generale. non subiranno arosse variazioni.

Settimana dal 07.11.2022 al 13.11.2022 e tendenza per la settimana successiva ' ] Bollettino dal 04/10/2021 al 10/10/2021
o Tern| Legenda: Previsioni dal 14/10/2021 al 19/10/2021

« Terni Concentrazione Concentrazione Dato non rilevato
_— assente-molto bassa bassa

lu ma me gi ve sa do
45 6 789 10

Pollini

potline | o | mar | _mer | __gio | _wven ] _sab__ [ _dom | __ Tendenza |
0.4 0 04 0 0 0 0 - CHENO/AMARANTH.

Composite o 0 0 04 o o o - CUPRESSACEAE/TAX.

Assenzio ] a 0 0,4 ] a o -~ OLEACEAE
Cupressacee/Taxacee 0 Q 0 ] 0 Q 0,4 -

~ Alire Oleaceae
Graminacee 04 a 04 [+] 1 0,4 o -
Pinacee 0 0.4 0 0 04 [ 0 P PINACEAE
Urticacee 0,4 0,4 04 05 0,9 0 [ - URTICACEAE
lu ma me gi ve sa do

tspore_________________ | __n___ ] mar | _mer | gio | _wen ] _sab__ [ _dom | __Tendenza___| Spore
Alternaria 5 _ 7 _ 5 B 9 - 45 6 789 10
Uttimo aggiomamento: 16.11.2022 ALTERNARIA L]

Legenda classi di concentrazione

Chiudi

Agenzie ambientali....
— AssoARPA:

Puglis

Emika Romagna  Friull Venerta Giulia  Abresso :
Torcana Ligueia Marche Moiise

istema Nozionale
per la Protezidne
dellAmbiente
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Il calendario pollinico

SAFA
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Agenzia Regionale per la Protezione dell'’Ambiente gmb.eme energia

emilia-romagna

« annuale

« decadi mensili ¥
« lunga serie di dati di campionamento STAMA
* su base decennale

BETULACEAE

DECADI MENSILI

Alpi ¢ Prealpi

F | M A M G L A 3 o ] 1]

Pianura Fadana

Mord Adriatico

Mord Tirreno

Centro Adriatico

Centro Tirreno

Sud Adriatico

Zud Tirreno

Sardegea

Bicilia

DECADI MENSILI

FAMIGLIE

GEN

FEB MAR APR MAG GIU LUG AGO SET oTT NOV DIC

Asteraceae

Betulaceae

Corylaceae

Gramineae

Oleaceae

Urticaceae

Cupressaceae

Agenzie ambientali..

H
AssoARPA

istema Noazionale
per lo Protezione
dellAmbiente
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durata fioritura (g)

y=51,238
. . . . R? = 3E-15
Statistica descrittiva 80
60
-=- -/_'_SBVW Y i N A—#Y
40 — -
. . === durata fiorit
media delle Tmax OttNovDic vs 20 urata fioritura (n girni) Y
API . = = = Lineare (durata fioritura (n giorni))
14000 - 20,0 e T P T T R e P A T e R T T T T T T G G
' PR RO AN AAN A ANANAN N AN AN AN TN
12000 L 100 N RN AP DA AR APADAITAITAOAD AP AD AP A D ADADADADAD
10000 ' APIn
Quercus 8000 180
6000 - 170 15000 y =66,477x + 3888
4000 16,0 API R? =0,0237
2000 " 10000
0 - 15,0
A O N 6 O A& 9 N > v A
N O O OO NN NN 5000
FE S S S S
— AP Tmax °C 0

Summary Statistics

PAST 4.06b
Statistical Software

SAFA

SCUOLA DI ALTA FORMAZIONE AMBIENTALE

AeRobiology

Agenzie ambientali.....

Balzano

AssOARPA

Emila Romagna  Frioll Venerta Gulia  Abresio

Torcana Uiguria Marche
Trento S4edegna
3110

Pughis Lombardss

Moliie

istfema Nozionale
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t] - PROTEZIONE DELL'amBiente agenzia
um rd DEL FRIULIVEnezia ciutia Agenzia Regionale per la Protezione dell’Ambiente 2:;;,’,‘12(:’2?.3,9|a
ionale per la protezione ambientale emilia-romagna
R delli | biol
Science of the Total Environment 795 (2021) 148783
Contents lists available at ScienceDirect -
TokalEnciranment
Science of the Total Environment
journal homepage: www.elsevier.com/locate/scitotenv
Review
Aerobiological modeling I: A review of predictive models )
. . Cabu . . cd . bd S
Andrés M. Vélez-Pereira *™*, Concepcion De Linares ““, Jordina Belmonte ™
* Centro de Investigncidn en Ecosistemas de la Patagonia { QEP), ECO-Cmdtico, Coyahigue, Chile
Y Institur de Ciéncia i Tecnologia Ambientals, (ICTA-UAB), Universitat Autdnoma de Barcelona, Spain
 Department of Botany, Universidad de Granada, Spain
4 Department of Animal Biokbgy, Plant Biology and Ecology, Universimt Autdnoma de Barcelona, Spain
Sdence of the Total Environment 845 (2022) 157351
Contents lists available at ScienceDirect
Science of the Total Environment
journalhomepage: www.elsevier.com/locate/scitotenv
Review
Aerobiological modelling II: A review of long-range transport models m)
Cheok for
André 21 o iy A3DyK ;2 : e © h de C)
rés M. Vélez-Pereira , Concepcion De Linares €, Jordina Belmonte
* Dgpartamento de Ingenieria Mecdnica, Facultad de Ingenieria, Universidad de Tarapacd, Arica, Chile
* Laborawrio de Investigaciones Med oambientales de Zonas Aridas, Facultad de Ingenieria, Universidad de Tarapacd. Arica, Chile
* Department of Botany, Universidad de Granada, Spain
AI ¢ Instituee of Environmental Science and Technology, (ICTA-UAB), Universitar Autsnoma de Barcelona, Spain
SAFA * Department of Animal Biology, Plant Biology and Ecolagy, Universitat Auténama de Barcelona, Spain
Pughis Lombardss
RASSOARFA b
Emi .Ruvvu‘vu Frioll Veneria Ghutia  Abruszo - - .
e Corens S— - istema Nazionale
SCUOLA DI ALTA FORMAZIONE AMBIENTALE o per la Prote ne

dellAmbiente
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Agenzia Regionale per la Protezione dell’Ambiente ambiente energla
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PROTEZIONE DELL amBienTe

L [n b r d DeL FRiULi venezia ciuLia

A prolezione amientile
Science of the Total Environment 795 (2021) 148783

Contents lists available at ScienceDirect

Science of the Total Environment

Modelli predittivi (Italia: 21)

Ihomepage: www.elsevier.com/locate/scitoteny

Aerobiological modeling I: A review of predictive models )
Andrés M. Vélez-Pereira *>* Concepcmn De Linares %9, Jordina Belmonte "¢ ]
503 modelling cases on 144 scientific documents s i m s S
Observational Base Model 55,5%  Phenological Model 38,5% Other Model 6,0%
]
0% 55.5% 0% 38.5% 0% 6.0%
8 Model types 24 Model types 09 Model types
ltP: 18 linear regression (18.5%) tP: 24 growing degree days (5.6%) tP: 08 Krigging (1.2%)
S: 08 artificial neural network (4.6%) S: 00 S: 01 Land used regression (0.6%)
30 taxa 22 taxa 22 taxa
P: 23 Poaceae (9.5%) tP: 22 Olea (4.8%) tP: 07 Poaceae (4.8%)
S: 07 Alternaria (4.7%) S: 00 S: 03 Alternaria [ Cladosporium (0.2%)

12 Forecasting parameter 12 Forecasting parameter 0S5 Forecasting parameter

P: 07 daily conentration (18.1%) tP: 07 season start day (35.6%) tP: 05 spatial estimation (3.4%)
S: 10 daily concentration (6.2%) S: 00 S: 01 spatial estimation (0.6%)

Regressione lineare Metodi indiretti
Indici bioclimatici

Reti neurali fasi fenologiche
P: pollen. S: fungal - spores. Underlined text: the most used

O_/

Agenzie ambientali...

Safa AssoARPA

istema Nazionale
per lo ProteZzldne
dellAmbiente
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Science of the Total Environment 845 (2022) 157351

AgenziaR

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitoteny,

Modelli di trasporto
p Aerobiological modelling II: A review of long-range transport models i)
Andrés M. Vélez-Pereira ®>*, Concepcién De Linares , Jordina Belmonte *¢

]
* Departamento de Ingenieria Mectnica, Facultad de Ingenieria, Universidad de Tarapacd, Arica, Chile
* Laboraorio de Investigaciones Me dioambieniales de Zonas Aridas, Facultad de Ingenieria, Universidad de Tarapacd, Arica, Chile
© Departrent of Botany, Uriversidad de Granada, Spain

< Instinute of Environmental Science and Technology, (ICTA-UAB), Universimt Autbnoma de Barcelona, Spain
© Department of Animal Biology, Plant Biology and Ecology, Universitat Auténama de Barcelona, Spain

= . (00 o e 2 2 a2 e e
( I t a'I I a " 3) Aerobiological observations
}

Characteristics of the season
e.g. Season start and end

Features phenological — <+ Meteorological factors

fle]

L

=

=]

2

=

S 3

- — Q ‘

g 7 Pollen/spore emission®

a2 |

2 3

-g = Mesoscale R Long‘range [ 7}37mis7sion sourc'e:
= % meteorological model® Transp ort Model | module®
S & f

v 5 . 0

= =} Output Configuration

o 1

= | | |

5 Boundary conditions Vertical Layers Grid resolution

101 modelling cases on 64 scientific documents published between 1998-2015
I

2 ¥ L4
%)
2 Forward modelling Backward modelling
= [ttt ]
_“:’ 0% 33% 0% 67%
%’ 16 Models 3 Models
ket P: 14 CMAQ (8.9%) P: 03 HYSPLIT (48.5%)
‘—; S: 04 IAMS / COSMO-ART (2.0%) S: 01 HYSPLIT (05.9%)
172} CONSORTIAM FOR SUALL SONE WIDELAG
@ ,
SAFA g nee COSMO ol
-E P: 10 Betula (13.9%) P: 21 Ambrosia (14.9%) SPLIiT
SCUOLA DI ALTA FORMAZIONE AMBIENTALE Z S: 02 Phakospora (040%) 8: 04 Ahernar,a (030%) @ A‘R]Z%OURCES LB

P: pollen. S: fungal spores. Underlined text: the most used
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Hysplit

Air Resources Laboratory
HYSPLIT Model Research

www.arl.noaa.gov

Hybrid Single Particle Lagrangian Integrated Trajectory Model

il Wildfire Smoke
HYSPLIT y Forecasts
oy B Trajectory
Analysis

\olcanic Ash
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Planetary Boundary Layer (PBL)

Porzione della bassa troposfera dirett te infl t:
dalla presenza della superficie terrestre (risponde in
tempo brevi ai cambiamenti indotti da quest'ultima).

H=1,5-.5 Km

EQUATOR
TROPO PAUSE

H~10°m H~10°m|
H=50-150 m H=50-150 m

|

mezzanotte prima mattina meta pomeriggio tramonto mezzanotte

Planetary Boundary Layer (PBL)

Ciclo giornaliero e variazioni stagionali

20,000 ft

2500 m < : H H H
o 50m 1800 |- - - - ':wlennalo : ; ‘
SEA LEVEL — Aprile
1600 |-~ - - Luglio
E 1u0}--- == =L e e ||
Classi di stahilita di Pasquill RF ) S— S—— jen ] RN § | F——
oo |G | RS /AN D
Grade di stabilitd P'.'g will termic@Werticale | 5 800 ---------o--mmmo o e b e oo e
s °c/100m) |}
Instabilité forte A =19 : 5 ; \
Instakilité moderata B Da=19a=17 | 200}f------- _‘ ,,,,,
Instabilité debole c Da =17 a -15 e ——— i
Meutralita (] Da=15a =05 Ora
Stabilitd debaole E [a-05a+l5E
Stabilita maderata F Da*15a+4
Stabilitd forte ] »ad d:>

Agenzie ambientali.....

SSO
a Romagna  Frill Venerta Ghulia  Abrazso ol A .
Ugwria Carmgants " Mache chise istema Nazionale
: per la Protezldne
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Caso di studio
Hysplit a Roma:
Il polline di Ambrosia

SAFA
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umbria DeL FRiuLi venezia Giutia Agenzia Regionale per la Protezione dell’Ambiente Eﬁ;ﬁ»ﬁiﬂﬁmna
aenzia ragionale per ka protezione ambientals emllia:romagna
A. artemisiifolia L. A. maritima L. A. psilostachya DC. A. tenuifolia Spreng. A. trifida L.

Agenzie ambientali ...

AssOARPA ...

Emia Romagna  Frioll Veneria Giutis Abrazio
Towcana Ugueia 2 Marche L
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per lo Pratezlbne
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Backward frajectories ending at 1200 UTC 12 Sep 09
GDAS Meteorological Data

Ambrosiaspp. 05-09 RM6

60 )
A
50
v
]
g 40 g B
E | ()5 Ambrosia .
2
& 30 06 Ambrosia
o5
] I
.° i e ()7 Ambrosia bV
§ 20 |
. »
b (3 Ambrosia .
=
o 10 ;
¢ w09 Ambrosia
5 )
o 0 A
00 00 0 00 00 W W W & & & & & & & &
o0 o O S0 2 0 O OO O X S
R R R R R SR e R SR SR
SN A O 23 IN0 0 AN WYWO T O NY O
O O O = v N AN ANO O = v v N AN

GDAS STABILITY PLOT

Latitude: 41.96 Longitude: 12.45
DATA INITIAL TIME: 10 Sep 2009 00Z

NOAA AIR RESOURCES LABORATORY

READY Web Server TOTAL PRECIPITATION: 4.4 MM 1
r ] | t
Pasquill Stability Class oo | - B
gJ 570 500 MB THICKNESS .
25000 5 1500
E % Z 560
N o
= =
= 2000 =} 550 — |
=2 = 20 850 MB TEMPERATURE .
& = 18 08 00 18 12 08 00 18 12 06 00 1& 12 08 00 18
5 z 3 e 09/12 0911 0810 00'00
> Wy
o0 < o Joo 1D 398843 Job Start Wed Nov 3 11 0551 UTC 2010
- § 10 J Source1  lat:41.90 lon.12.48  height 1500 m AGL
E Ep a0 — 2M TEMPERATURE 2M DEW POINT -
B 1000 = Trajsctory Direction : Eackward ~ Duraticn: 48 hrs
8‘ E g = T ertical Motion Caleulaton Methed: |santrapic
= 2 10 m=--o TS TS ST ST T T T T - Meteorology: 00007 08 Sep 2008 - GDAS1
(=]
x = =|
500 & 10200 _ MSLPRESSURE - i \ /
% 1018 rcmno \/
1016 Pugls Lombara.s
oL 13 g ~ i
Hour 00 06 12 18 00 06 12 18 00 08 12 18 00 12 ] 3 istema Nazionale
Day 10 11 12 13 e e s s ss g NS ERBRGE NEEREREE NS per la Protezldne
RRRRRRRARRARRRENRERERRARE del Ambiente
DATE (UTC) 1osEP e 125k

GDAS1 Archive METEOROGRAM
Latitude: 41.90 Longitude: 12.48

DATA INITIAL TIME: 08 SEP 2008 007

NOAA AIR RESOURCES LABORATORY
READY Web Server

0 3 6 9 12 15 18 21 24 27 30 33 3, 39 42 45 48 51 54 57 60 63 66 O3 72
_ PRECIPITATION

CALCULATION STARTED AT: 10 SEP 2008 002
CALCULATION ENDED AT: 13 SEP 2008 00Z

10

NOAA (ARL)
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faRoma

CRITICITA’:

 ampiezza PBL
* quota del terreno AN (=

SAFA ; P ' _ 3

850 hPa Geopeotential [gpdm]. Temperatur [Grad €]

SCUOLA DI ALTA FORMAZIONE AMBIENTALE
Somstag, 12-0%-2009 OO0 UTC {GFS)  {Analysa) () www.wetter3.de
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prevenzione

CALE WOELNG l I { I a FVG
Agenzia Regionale per la Protezione dell’Ambiente a"lw.ﬂ“e-epe""a

‘ "CONSORTILAL FOR SUALL SCALE
c s u Betula 10

} Apr 2014 00UTC .
Mean Birch Pollen Concentration of the previous 24h 07.04.2014 00UTC +24h ‘ O S M O —A RT I n Alpi

m-3 Nord Adriatico

Italia: il caso di |Nord Tirreno

Pianura Padana

B et u I a Centro Tirreno

300
Centro Adriatico
COSMO-7 FORECAST Version: 941 Wed 09 Apr 2014 00UTC
Mean Birch Pollen Concentration of the previous 24h 07.04.2014 00UTC +48h ABSENT LOW MEDIUM HIGH

0-0,5 |0,6-159[16-49,9

Aprile 2014
COSMO-7 FORECAST Version: 941 Thu 10 Apr 2014 00UTC
. LN < Mean Birch Pollen Concentration of the previous 24h 07.04.2014 00UTC +72h
© MeteoSwiss N

concentration of birch pollen [m-3] Max:| m-3
300

PR 70

+ - 3
SWEBEN o o L8 10
NOR Wy o ¥ -,
oo
v 1 Pea 3 —1
Lt £ % %30s”
SN GO
N o % Ryio
o o DA 2y o o
° o UK} it o b, t l, © MeteoSwiss
KAZAKHSTAN ——
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LE ZONE FITOCLIMATICHE ITALIANE
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numero e distribuzione stazioni di monitoraggio in Italia

aerobiologico
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Quanto e importante la presenza di campionatori sul territorio?
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POLLnet - Linee guida

per il monitoraggio aerobiologico

Qualita dell’aria
HORMA ITALIANE  Metodo di campionamanto @ conteggio dei granuli UMI 11108
pollinici @ dalls spors fungine aam-ngpnrsa ™
UN
AE0ETO 2004
EUROPEAN STANDARD EN 16868
NORME EUROPEENNE
EUROPAISCHE NORM May 2019 R
1CS 13.040.20 Supersedes CEN/TS 16868:2015

English Version

Ambient air - Sampling and analysis of airborne pollen
grains and fungal spores for networks related to allergy -
Volumetric Hirst method
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Stagione pollinica

Table 1. Criteria used to limit the pollen season used
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May the definition of pollen season influence

Authors

aerobiological results?

Victoria Jato , F.J. Rodriguez-Rajo, P. Alcazar, P. De Nuntiis, C. Galan & P. Mandrioli

Definition

Milsson and Persson (1981)

Andersen (1991), Torben (1991)

Galan et al. (1995)

Mullenders et al. (1972)

Spicksma et al. (1995)

Jager et al. (1996)
Lejoly-Gabriel and Leuschner
(1983)

Giorato et al. (2000)

Sanchez Mesa et al. (2003)

Feher and Jarai-Komlad (1997)

The period from the time the sum of daily mean pollen concentrations reaches 5% of the
total sum until the time when the sum reaches 93%; i.e. the time with 90% of the whole
pollen amount.

The period from which the sum of daily mean pollen concentrations reaches 2.5% of the
total sum until the time when the sum reaches 97.5%: i.c. the tme with 95% of the whole
pollen amount.

The period from which the sum of daily mean pollen concentrations reaches 1% of the total
sum until the time when the sum reaches 99% i.e. the time with 98% of the whole pollen
amount.

Define the main period as beginning on the day when 5 day’s concentration reaches at least
1% of the joint total during three consecutive days and ends when the concentration is less
than 0.9% during more than 10 days.

Use the same criterion as that of Mullenders et al. (1972) but suggest that the 1% of the
annual total should be defined as the mean annual total for the years considered.

Pollen season starts the first day that has a daily count higher than 1% of the annual pollen,
presupposing that no more than six subsequent days follow with a zero count. It ends when
95% of the total annual pollen is reached.

It starts on the day when the sum of the annual percentages of pollen released by a taxon
reaches 5%, provided that this day corresponds to a release higher than 1%. It ends on the
last day when the daily percentage 1s higher than 1% and the sum of the percentage of this
day and the percentages of the two preceding days are higher than or equal to 3%.

Period in which the daily pollen count exceeds 30 p,-'m3 for Graminaceae and Urlicaceae and
20p/m” for other families

The start and end of the grass pollen season are defined as the first and last day, respectively,
when the pollen counts are =30 p/m’

Between the first and last days when a concentration of 3 g/m” is consistently exceeded;

i.e. the pollen concentration is above 3 g/m’ on at least 5 days during the following week.
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Quanto e importante la presenza di una stazione meteorologica?
A quale distanza?
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Pollini, allergie e inquinanti
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In conclusione. ...

. non esiste il modello migliore, ma possiamo realizzare un
modello che funzioni meglio di altri, a condizione che i dati a
disposizione siano attendibili e puntuali

. con l'auspicio di creare un’unica rete nazionale

o Agenzie ambientali...
— AssoARPA
istema Nazionale
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l (;entro di monitoraggio aerobiologico
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\ TOR VERGATA

Alessandro Travaglini
Maria Antonia Brighetti
Denise De Franco

Grazie per I’attenzione!
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