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The LIFE+ EXPAH project
Aims :
To addresses the environmental and health problems due to
emission, dispersion and transformation of Polycyclic Aromatic
Hydrocarbons (PAHs) compounds, the European Commission
funded the “Population Exposure to PAH” (EXPAH) project (Oct
2010-Dec 2013; http://www.ispesl.it/expah) under the LIFE+
program.

Goal:

Objectives:

The overall goal of the project is to
identify the sources and quantify the
exposure of children and elderly people
to particulate PAHs in highly urbanized
areas, and to assess their impact on
human health.

• develop a state-of-the-art PAH emission inventories;
• apply an air pollution model to describe the emissions,
diffusion, transformations, and removal of PAHs;
• estimate the actual concentrations of PAHs to assess the
human exposure in different living places and to develop an
outdoor-indoor infiltration model;
• estimate the mean exposure of the target populations PAHs by
means of an exposure model;
• estimate the short-term and long-term health impact of PAHs;
• evaluate the health impact in view of EU policies in order to
provide recommendations and mitigation strategies.

Study area:
The city of Rome (Italy) was chosen as study area due to its serious pollution problems, particularly for PM10,
NO2 and O3.

Remote sensing meteorological monitoring under the EXPAH project
Upper
air
and
surface
meteorological measurements
are being collected in the
metropolitan and sub-urban
areas of Rome in order to get
information on the climatology
of the target area and on the
correlation
of
PAHs
concentrations with the local
meteorology and circulation.

An intensive experimental campaign
started in January 2011 in which at
two of the four stations were added
ground based remote sensors. The
campaign is still
in progress.
LOCATION OF THE
TWO REMOTE
SENSING STATIONS
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Villa Pamphili (VP)
station:

Tor Vergata (TV)
station:

Location: urban park NW
of Rome
Equipments:
•SODAR/RASS
•CEILOMETER CL31
•2 Sonic anemometers
•Standard meteorology

Location: suburbs SE
of Rome
Equipments:
•SODAR
•MW radiometer
•Sonic anemometer
•Standard meteorology

RESULTS
Two prevailing wind directions
are shown: NE and W-SW. For
both the directions the
distribution presents a peak
corresponding at a wind speed
of about 5 m/s, with the NE
direction more frequent than
W-SW one.

Statistical analysis
The prevailing wind
directions have a
seasonal behavior as
shown on the right
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SODAR wind rose at the Pamphili
urban park of Rome during year 2011.

The W-SW peak, which occurs
in spring and summer, is due to
the sea breezes In order to
characterize this behavior the
measurements were grouped
into four time intervals: 00-06;
06-12; 12-18; 18-24 LT.
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Monitoring the urban vertical structures by means of SODAR/RASS profiles
The potential temperature
profiles measured by a colocated RASS system (Figure
below), show a well defined
stable layer with a depth of
about
160
m
in
correspondence of the layer
characterized by the highest
wind velocities.

The SODAR measurements in
Rome evidenced the existence
of a consistent wind rotation
during the early morning hours
for cloudless days and stable
conditions, in presence of an
high pressure system.
The Figure shows this behavior
for February 7th at the Pamphili
urban park. More than 100
degrees of wind rotation from
north to south is observed.
Wind profile at Pamphili on February 7th,
2011.

Facsimile representation on February
7th , 2011 given by ISAC SODAR
located at Tor Vergata.

The SODAR facsimile recording of Tor
Vergata, for February 7th (Figure upper
left) confirms the presence of a very
strong stratification in the low
atmosphere and a shallow stable
boundary layer of 200 m depth, which
decrease up to 100 m in the early
morning. The correspondent nighttime
SODAR wind profiles (Figure lower left)
show a wind rotation with height from
0230 am LT up to about 0400 am, but
with weaker intensity than the
Pamphili site.

RASS potential temperature profile measured at Pamphili Wind profile structures at Tor Vergata on February
7th ,2011 0000-0600 am LT.
on February 7th . 2011.

Backscattering aerosol profiles
Figures on the right show the plot of the Ceilometer
backscatter signal collected on February 7th and the
correspondent PBL heights as estimated by means of the
gradient detection algorithm. The backscattered signal
confirms the presence of a weak aerosol layer (dark green on
Figure ) which is time positioned in correspondence of the
wind rotation mentioned above.
Backscatter signal of the Ceilometer at Pamphili on February 7th, 2011.

PBL heights (dots) of the Ceilometer at Pamphili on February 7th, 2011.

The PBL heights exhibit a
stable layer 120 m high
topped by a residual layer
which extends up to 500 m for
the whole day, confirming the
strong stability conditions for
this day.

CONCLUSIONS
The complementary results provided by different remote sensors allowed to monitor the different features of the atmosphere such as wind structures, PBL heights, thermal
stratifications and aerosol vertical distribution. Two prevailing wind regimes were detected. Wind vertical structures were often observed at the urban site late in the night and
in the early morning. Thermals, as well as, aerosol structures are well correlated with these events.

