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The Rome AQFS

Purpose & context

Provide daily information (48 hrs ahead) on air quality in Rome
metropolitan area and in the surrounding region

Managed by Regional EPA (ARPA-Lazio), with ARIANET support

Support ARPA-Lazio in its institutional dutles
Information to the public '

CFrancefly

Currently being put on-line
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F U MAPE Integrated Systems for Forecasting Urban Meteorology. Air Pollution and
Population Exposure

Project of EC 5" Framework Program http://fumapex.dmi.dk/ 3



The Rome AQFS

Computational domains
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The Rome AQFS

Synoptic meteorological ArCh Ite Ctu re
iorecoct(iCER)

Meteo model Interface
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The Rome AQFS

Emission inventory: sectors distribution

Province of Rome totals
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0 OTHER SOURCES AND SINKS

B AGRICULTURE

B WASTE TREATMENT AND DISPOSAL

@ OTHER MOBILE SOURCES

@ ROAD TRANSPORT

0O SOLVENT

® EXTRACTION AND DISTRIB.OF FOSSIL
FUELS

m PRODUCTION PROCESSES

0 COMBUSTION IN MANUFACTURING
INDUSTRY

@ NON-INDUSTRIAL COMBUSTION PLANTS

0O COMBUSTION IN ENERGY AND
TRANSFORMATION INDUSTRIES
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The Rome AQFS

Emissions: point sources inventory

For each stack:
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AREP The Rome AQFS

e\ . . .
Emissions: line sources

Metropolitan area
road network

e ~ 9000 links

o traffic assignment model
+

e emissions module

On each link:
 vehicles flow & speed

* hourly emission rates by
vehicle category
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Emissions: area sources inventory
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e The Rome AQFS

GAW Modeled emissions input

Characterized In
space, time & by
chemical species

01,/04/2005 H

00:00:0.00
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QualeAria
national system

Chemical boundary conditions
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The Rome AQFS
Hourly concentration maps

STEM/FARM 3D Eulerian model
- * 48 hrs ahead
~ + PMy,, O3, NO,, CO, SO,, benzene, ...
-+ estimation of indicators according to legislation + exceedance

Regional domain
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The Rome AQFS

Maps distribution: 1 - web site

3 UrbanAria - Previsione della qualita dell'aria di Roma - Mozilla Firefox
File Edit ‘“iew History Bookmarks Tools  Help

@ - c (5 I |j http: f femney, aria-net, eufROMAfindesx_en. html T " J_
\ UrbanAria %
[\ Integrated Modelling System for air pollution forecast over Lazio Region and Rome
ARPALAZIO  metropolitan area nef
.

Modelling system
description

| Air Quality Forecast

| Lazio Reqgion
| Roma

Visualise maps in
Google Earth

| Lazio Region
| Roma

L. T ™

BT http://www.aria-net.eu/ROMA/index.html

13



AREP
GAW

The Rome AQFS

‘ Yo O ._‘ ‘ 1@.

Maps distribution: 2 — Google Earth

f

g Frascati

oxMarino

© 2008 Europa Technologies
008 Tele Atlas ¢
Image & 2008 DigitalGlobe

http://www.aria-net.eu/ROMA/lazio_link.kml

\..Nov 142008
12:36pm

o -

http://www.aria-net.eu/ROMA/roma_link.kml
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The Rome AQFS
September-October2008

Improvement work )
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-—-{sservalo ———Simulato

Peaks of 6-7 and 11-12 Sept
partially due to transport of
Saharan dust
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The Rome AQFS

Improvement work (2

Saharan dust events
TOMS satellite data

A picchi di PM10 dei giorni 6-7 hanno luogo in condizioni perturbate, in corrispondenza di valori bassi osservati per NO2 e PM2.5 e sono
attribuibili prevalentemente al trasporto di polveri sahariane.

Nei giorni 11-12 settembre si osservano invece valori elevati di NO2 e rialzi di PM2.5 dovuti alla fase finale di un lungo periodo di alta
pressione persistente. Si ha quindi sovrapposizione di contributo long range e di accumulo degli inquinanti emessi localmente.

OMI Aerosal Index OMl Asrosal Index
an september 06, 2008 an september 11, 2008

-n"'

"Wf_'}

&5 3.0

Barazol Index




IN=1=2) The Rome AQFS

= Improvement work ()

Saharan dust events
DREAM modelled data

BSC/DREAM 12h acc. Precipitation c_nd ‘«-!_SL Pressure BSC/DREAM 12h acc. Precipitation and ‘«-!_SL Pressure
Oh forecast for 12z 07 SEP 08 Oh forecast for 12z 12 SEP 08
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The Turin air quality
forecast system
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The Turin & Piemonte AQFS

Operated since 2006

Multiple years of historical data record
Growing experience & understanding
Confidence in performance

Off-line counterpart for planning & emissions reduction programs

19
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The Piemonte & Turin AQFS

gl Piemonte

g2 Turin

24/02/2007- PM,, daily mean [ug/m?]
(run 23/02/2007)
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.. o
.. -
9

-
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Continental scale air
quality forecasts
(CHIMERE model)

|

IC/BC

The Piemonte & Turin AQFS

Architecture

Regional scale
meteorological forecasts

(COSMO-17 model)

Geographic and
physiographic data

Interface Module

Air Quality

pre-processing

Model

!

Concentration
fields

!

Maps, statistics
and indexes

Emissions

pre-processing

EMEP, CORINAIR and
INEMAR emission
inventories

21
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Stepl
Input data processing

The Piemonte & Turin AQFS

Scheduling

Step2
Air quality simulation

UTC previous day)

Meteo
‘

~4:30 a.m

Emissions

pre-processing
~3:00 a.m

IC/BC
pre-processing

COSMO-I7L forecasts (run 12

Meteorological
inputon gl,92

& novara) grids

IC/BC on gl grid

~5:00 a.m

i Torino Post-processing and

forecast dissemination

Post-processing and
forecast dissemination

Post-processing and
forecast dissemination

~10:30 a.m |
e
~7:30 am
| 1* forecasted day 2" forecasted day
: 1* forecasted day 2™ forecasted day
; ~10:30 a.m |
~7:30 am e~

]

Post-processing and
forecast dissemination

i Novara

Forecast time: 48 hours (2 days forecasts, starting from today 01:00 a.m)

Pollutants: SO,, NO,, NO,, CO, PM,,,, PM, ., O, and C,H,

Time resolution: 1 hour;

Post-processing: maps, air quality indicators and Torino metropolitan area Air Quality Index (IQA)

Forecast dissemination: forecast products are delivered to Torino and Novara Provinces, where they can be browsed and
redistributed to end users and public through the web (e.g. http://www.provincia.novara.it/arianova/WEB/index.html)




Maps on web site

[ Prov. Novara - ARIANOVA - Sistema di previsione della qualita dell'aria - SeaMonkey k

Fle Edt View Go Bookmarks Tools Window Help

4.2 .3 @ | httpsjoman. provincia.nevara. tfarianeyaiWEBfindex.html

Back  Forward  Reload  Siop

v ‘ [é_iear(h

s ©

I;' Zhome | W Bookmarks # mozila.ory 4 Ganglia Cluster Toclki..

ARIANOVA
PIEMONTE
Sistema Modellistico Integrato per la Previsione della Qualita dell'Aria m
7:imi2:di Mappe:
0zono @
PMyq @
= @
© @
PMz.5 @
Vento @ ;
i L 2 ED &2

http://www.provincia.novara.it/arianova/WEB/index.html

Road panels

Novara Province

Air Quality Index

Indice della qualita dell'aria nell'area metropolitana torinese

La scala di riferimento per la
qualita dell'aria

Melto insalubre

Insalubre

Poco salubre

Discrata

Buona

Ottima

Valore dell'indice Previsione Previsione
della qualita dell'aria per Giovedi 20/09/2007 per Venerdi 21/09/2007
relativo agli ultimi 7 giorni (%)
Mercoledi 5 b
el Y EOZR"NES?
S galin
Buona
1810972007 2 Nen vi sono variazioni Men vi sono variazioni

17/09/2007

16/09/2007

15/08/2007

14/09/2007

enzin
1 diese

ds lunedi

y=.

significative delle condizioni
meteorologiche.

significative delle condizioni
metsorologiche,
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Verification against measurements @)

Jul 2006 - Jul 2007

Forecasted Air Quality Index for Torino urban area

AQI frequency
distribution [l Predicted [T Observed

0.5 -
0,45 |
0.4
0,35 -

0.2 4

m
¥
5
g 0,25 o
o
[
b

0,2 o

0,15 o

0,1+

N e
1 2 3 4 5 [

7

» Satisfactory agreement

- Underestimation of IQA in higher observed values (mainly due to PM,, underestimation during winter season)
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AREP The Piemonte & Turin AQFS
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Verification against measurements ()

Jul 2006 - Jul 2007

(+48 forecast, g2 grid)

PM,, O, daily maximum 8-hour running average
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>t “Domain A”
lvrea
(25x25 km)

iNO Province
POx[L00 km@

Domain A

NO,
Yearly
averages
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Multiple AQFS
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National

(ENEA/ARIANET)
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Examples of
Alr Quality
forecast Systems



Gaw Beijing AQFS Brjing 2008

Partner: BMEMC

' Target area: Beijing & Tianjin
3 domains zooming: 45 - 15 - 5 km
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Pacific Northwest
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Sussex AQFS

[E% Sussex Air: Air Quality Near Me: Forecasts - SeaMonkey

i File Edt  View Go EBookmarks Tools Window  Help

e .2 .3

Back Forward Reload  =top

|<£. htkpe f feo, sussec-air.netfair_quality_Forecasts,hkml
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Home LIS Air Cuality Hear Me

A Ozone Data

Ajr Guality Events

Related links:

Errvironmental
Research Group,
King's College
London

News & Events | Local Alr Quality Management

Learn More

in this section: i ' 5o . Al

airALERT -

Manitoring Data Air pollution levels in all parts of Brighton and Hove are expected to be "low’.
Forecasts

i An explanation of the possible health effects of ‘moderate’, 'high' and “wery high' pollution can ke seen here

National Air Quality
Forecasts

‘Weather Forecasts

@ 2003 Sussex Air Quality Stee 0
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" ] I\O_H:a:'ings
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W 2 B B
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[ Air Quality in Haifa - SeaMonkey
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Bookmarks  Tools  Window  Help
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HDMAE rnonitors air quality by 13 different monitoring stations in the area
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Kiriat Bialik, Kiriat Motzkin, Kiriat vam, 2vulun,

Kiriat Tivon, Rechassim,

The erissions data are collected in real-timme or calculated, together with

meteorological and topographical data,

The data provides the input for an air Quality model wich gives:
+ Air quality data regarding pollutants concentrations
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« For overview of current Air Quality Index (AQI) on all stations,

Date: 01.01,1900 Time: 00:00

Select maps of current air quality from the model calculations {30 min averages):

Status: Model calculation not available, meteorological data missing

| PMi1p | 502 | NDy | ND2 | Oz

¥iew map of Z24-hour average:

PMip
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2} Instituto do Ambien -3 Instituto do Amhiente - Qualidade do Ar - Previsdo do indice da Qualidade do Ar - Microsoft Internet Explorer.
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Public awareness
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Communication

e [nternet (web site, Google Earth ...)

TV, newspapers

o text/SMS, fax, voice mail, e-malil ...
* road panels

e others ...

Which quantity?

e concentration values (max, 24 hrs avg., ...)
» synthetic indexes (AQI categories)

Information types:

* Mmessages,

bulletins

* time series at selected locations

e maps

... depending on the audience & purpose
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Forecast purposes

Public health notification
Episodic control programs
Specialized monitoring programs

Knowledge base for planning & emissions reduction programs
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Forecast for industrial sites

The PRIOLO industrial complex
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The PRIOLO industrial complex
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Verify results of every step of the computational chain

Visualise pollutant concentrations

Check modelling system computing status
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The PRIOLO industrial complex

Continuous plumes following

31/5/2001 h 6
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The PRIOLO industrial complex

Accidental events

30 April 2006 Accident
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Credits

Many thanks to colleagues from ...

ARPA Lazio

ARPA Piemonte
CIPA

ENEA

ARIA Technologies
ARIANET

02, Chemical Weather
urope etwork on Chemical Weather

E pes

http://www.chemicalweather.eu/
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