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Abstract 

In order to establish strategies for the influence of anthropic activities, continuously 

monitoring of particulate and greenhouse gases are required. Atmospheric aerosol 

particles together with greenhouse gases, according to the IPCC( 2013), are playing 

a major role in climate change affecting the Earth’s radiative balance: directly by 

absorbing and scattering of solar radiation and indirectly by supporting for cloud 

condensation. In the GAW Regional Coastal Observatory I-AMICA in Lamezia 

Terme (38.88 LAT 16.24 LON, 6m agl) in Calabrian Region, greenhouse gas and 

particulate are daily monitored in order to collect and investigate natural and 

anthropic sources affecting climate. The equipment allow us to detect local events 

of different nature that influence short lived gases and aerosol presence in our area. 

In particular here we present some evidence of forest fire smoke detection due to 

biomass burning caused from agriculture activities. Hourly and daily variation of 

several parameters are showed, correlation with local circulation is analysed. A 

further analysis on the correlations with back-trajectories technique based on 

Hysplit model outputs are also showed. 

 

Introduction  

Nowadays monitoring activity of particulate and greenhouse gases are necessary in 

order to establish strategies for the influence of anthropic emissions. Atmospheric 

aerosol particles together with greenhouse gases, according to the IPCC( 2013), are 

playing a major role in climate change affecting the Earth’s radiative balance: 

directly by absorbing and scattering of solar radiation and indirectly by supporting 

for cloud condensation. Using integrating Nephelometer and a Multi-Angle 

Absorption Photometer (MAAP) instruments. We study the diurnal evolution of 

the scattering coefficient, Sc(λ), the Back Scatter coefficient, BSc(λ), the scattering 

Ångström exponent, A, the back scatter ratio, b, absorption coefficient of Black 

Carbon (BC) and Single Scattering Albedo, SSA. 

Decreases in SSA are observed when the air masses come from the sector in which 

human activities are more intensive. Similarly to particulate, anthropic activities  

increase the amount of greenhouse gases in the atmosphere. Greenhouse gases 
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Carbon dioxide, Atmospheric methane, Carbon monoxide mixed to Water Vapour 

gas–phase molecules, are measured using a CRDS “cavity ring down spectroscopy 

” (PICARRO) instrument. NO, NO2, O3 greenhouse gases, are also detected by 

THERMO tei49i and THERMO tei42i analyzers.  

Here we study the temporal evolution of the hourly and daily mean values 

regarding concentrations of greenhouse gases and particulate according to a 

seasonal variability. The influence of meteorological parameters and local 

circulation, on the concentration of CH4, CO, and CO2, NOx, Ozone and 

pollutants are also analyzed. 

In order to put in evidence the human activity effect a case study is analysed during 

the occurrence of several biomass burning due to agriculture works. 

In this study significant correlation coefficients are found between optical 

properties of different aerosol. 

The paper is organized as follows. After this brief introduction a section describes 

our experimental site and equipment. In the next section site (gas e aerosol) 

characterization is sketched during a fire events. Results and conclusion close the 

paper. 

 

Experimental site and equipment 

The experimental field is located at the CNR-ISAC coastal experimental site of 

Lamezia Terme on the west coast of the Calabrian region (Fig.1.), the 

southernmost tip of the Italian peninsula situated in the central Mediterranean 

Basin. The site is located at 600 m from the coastline in open position into one of 

three main planes of the region (38.88N and 16.24E) and it is one of the CNR 

ISAC super-sites being a Climatological and Environmental Observatory recently 

included in the GAW (Global Atmospheric Watch-WMO) regional measurement 

station network. 

 
Figure 1 Calabrian Region and experimental site  
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Located along the narrowed north-western coast-line between Tyrrenian and Jonian 

sea surrounding the Calabria Region and strongly affected by sea-land breeze 

system (westerly wind during day-time and easterly winds during the night). 

Nearest district (10 km) is Nicastro (40k inhabitants, SE direction) and S. Eufemia 

(5 km, 5K inhabitants, N direction). 

Useful for investigating urban emissions, background variability, secondary 

pollutants formation in the gaseous and aerosol phase, is the presence of volcanic 

(Stromboli and Mt. Etna) emissions. Available datasets and instruments at Lamezia 

Terme (gas aerosol) are shown in table 1. 

 

Table 1 Available datasets. 

 

 

 

 

 

 

 

 

 

 

 

Case study: Biomass burning event:11.02.2015  

To study a typical variation of optical properties of atmosphere during a biomass 

fire events, GHG, aerosol, and CO levels, were measured, at I-AMICA 

Observatory. 

 

Results and conclusion 

 
 

Instruments Time periods 

PICARRO  01.01.2014-actual 

MAAP 01.01.2014-actual 

THERMOtei42i-

THERMOtei49 

01.11.2013-actual 

Nephelometer 01.10.2013-actual 

Wind-Lidar 01.01.2013-actual 

Swam-FAI 01.01.2014-actual 

Figure 2 Daily mean evolution of back-scattering (Bsc) properties found at 

Lamezia Terme (left-up). Hourly variation of aerosol optical properties of BC 

mass concentration (left-down) 
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In figure 2 and figure 3 we shown hourly variation of aerosol optical properties 

based on averaging ten minutes data. Data processing methodologies, mentioned in 

[1], are used to compute optical parameters. 

We could see that during early morning hours, and in the evening hours, the 

observed higher values are due to capping action of aerosols released from various 

anthropogenic activities plus the incursion of sea spray on the site due to the breeze 

local regime.The fire episodes, due to agriculture activities, that occur in the site 

greatly affecting air pollution levels. We have focused on Ozone and its precursors 

and shown the decrease of Ozone concentration during the fire sources (figure 5). 

The combination of plumes from the case study are clearly seen in figure 4 and 

figure 5, observations of CO and NO2 columns showing extreme levels of NOx in/ 

downwind of the fires. During the events, the high values of NOx were reflected 

into a low values of CO/NOx ratio of fire emissions. We recorded high values of 

BC and fine and coarse particles concentrations . 

 

 

Figure 3. Hourly variation of SSA (right-up). Hourly variation of PM10, PM2.5 

PM1 (right-down). Time period 01.02.2015-28.02.2015 

Figure 4 Diurnal hourly average values of CO2, CH4, (left); NO, NO2, NOx 

(right). Time period: 11.02.2015 fire event occurring 



 

XXXVIII Meeting of the Italian Section of the Combustion Institute 

 

 
 

 

 

 

 

 

 
Figure 6 Map of the fires episode. Back-trajectory started at 7:00 UTC for 1 hour 

backwards. 

 
To compute back-trajectories, for the case study, we used The Hybrid Single-

Particle Lagrangian Integrated Trajectory model (HYSPLIT), based on 3 km 

resolution meteorological output of WRF-ARW (Weather Research and 

Forecasting). We can see, in figure 6, that the trajectory is consistent with a 

Figure 5 NO and CO/NOx fire emission ratios (left-up), Diurnal hourly average 

values of BC (left-down), NOx, O3 (right-up) number concentration of fine 

(<1um) and coarse particles (>1um) (right-down). Time period: 11.02.2015 fire 

event occurring. 
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movement of smoke from the north to the south south-west. This is also in 

agreement with our observatory positions. Our equipments allow to detect 

combustion sources and its products. This permits us to compute the radiative 

forcing of green-house gases due to anthropic and agricultural practise in bio-

masses burning in our surrounding area. We examined aerosol optical properties at 

our coastal site [2, 3] by measuring light scattering and absorption by aerosol 

particles with a three wavelength nephelometer and a MAAP, respectively. By 

interpreting the dataset we were able to determine the monthly and diurnal 

variation of the aerosol scattering and absorption coefficients, singles scattering 

albedo, scattering Angstrom exponent and the diurnal cycle of hemispheric 

backscattering fraction. In particular backscatter ratio is a very useful characteristic 

parameter for describing the cooling effect of aerosol on climate. In fact, it is 

weakly dependent on concentration, and provides us wealth information on the 

optical characteristics of particles. When we inspected these parameters and results 

from aerosol mass spectrometry, as a function of wind direction, we could see the 

effect of local sources on the aerosol optical and chemical properties. We conclude 

that the air masses from these sectors contained fresh, sooty and organics-rich 

aerosol from anthropic and small biomass-combustion due to agricultural 

appliances, and sea-spray and marine aerosols from tyrrenian sea. 
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