Characterization of atmospheric aerosol
In the urban area of Napoli (ltaly).
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ABSTRACT

Systematic Lidar measurements of tropospheric aerosols optical properties have been carried out in the urban area of Naples (40< 50" N-
14<=10'E, 118m as.l.), in the framework of EARLINET project and of a co-operation between the Naples municipality administration, the
INFM (Istituto Nazionale per |la Fisica della Materia) and the spin off company PROMETE.
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2INFM, Unita di Napoli, Napoli, Italy. c/o Dip. di Sci. Fisiche dell’ Universitadi Napoli, Italy Lidar data were taken during EARLINET project following a schedule of two measurements per week (climatologica measurements);
further measurements have been performed during Saharan Dust transport events and some detailed observation of complete diurna cycle
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A statistical analysis in terms of integrated backscattering (Bl), optical depth (OD), extinction to backscattering ratio(LR), and Dust Layer

helght, obtained from measurements carried out over 30 mounts, has been realized.
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poli Lidar Statiois INTRODUCTION

Lidar systematic measurements of aerosol backscattering and extinction profiles have been performed in the urban area of Napoli at laser
wavelength of 351nm. The aerosol backscattering and extinction profiles were obtained from simultaneously measurements of elastic and N,
Raman signals.

Measurements have been performed twice a week in clear sky conditions and a statistical analysis in terms of integrated backscattering (Bl),
optical depth (OD), extinction to backscattering ratio(LR), and Dust Layer height (DL), obtained from measurements carried out over 30
mounts, has been realized.

The statistics are based on the regular and some special measurements carried out on years 2000, 2001 and 2002, except for some special
aerosol events, e.g. Saharan dust, volcanic eruption and forest fire etc..

We have analyzed 261 lidar measurements corresponding to 176 days of measurement. 261 elastic lidar signals and 137 N, Raman lidar signals,
measured after sunset and in clear sky conditions, have been selected and used to derive the aerosol backscattering and the extinction profiles
independently.
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In fig.1 a) the annual cycle of the PBL height over the days corresponding to clear sky conditions is presented. The figure shows PBL height as derived from the
measurements carried out in the year 2002. It is clear the trend to increase from January to June, whose maximum height is about 2000m, and the following decrease Air mass origin Bl below DL | OD below DL | <LR> beow DL
typical of winter months, in which the values are around 1400m. That is consistent with higher temperature (fig. 1b) registered in the summer because of the greater (x107sr™) (x10) (sr)
radiant flux on the ground. The warm air flows of the summer months produces the increase of the PBL structure, while in the winter the PBL decreases. SEA 12.9?4.6 14.8?3.6
In the successive map the daily variation of the Range Corrected Signal, as they was observed on 2 May 16 2002, is reported. As it appears from this figure the top of the LAND 58210 26.574.3
observed aerosol layer rises from 700m of height at 08.00 Universal Time (UT) to a maximum height of 2000m around 16:00 UT and decreases later through the

afternoon.
Statistical Analysis Results of Measurement in Napoli in 2000-2002
DL Height < Backscatter > Integrated Backscatter Optical Depth Lidar Ratio (sr) To perform the statistical analysis we have considered, for every day of
) Below DL Below 2 km 2-4 km Below DL Below 2 km 2-4 km Below DL el 2 K pn o DL measurement, the values integrated up to DL height, and the values integrated
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: out the seasonal variation of the aerosol load over the city of Naples and its
Spring 1644?76 3.820.3 5.1?20.3 2.4?20.5 4.920.3 30.872.6 9.4?1.3 30.7?2.8 7176 5276 7078 vertical distribution in the |ower troposphere
Summer 1653?82 4.220.3 6.220.4 2.320.2 6.120.5 39.073.1 13.5?22.1 39.7?3.6 7778 54?75 7977
? ? ? ? ? ? ? ? ? ? ? . _— . .
Autumn 1350758 3.2?20.2 4.820.5 0.820.1 3.9720.3 28.972.4 3.820.5 28.472,8 8579 40?5 8378 In the table we report the results obtained from statistical analysis applied to data
Winter 1441773 3.520.4 5.320.6 0.920.2 5.0?0.7 25.572.4 5.6?1.8 23.372.1 9178 72?10 9379 concerning OD and Bl. Maximum values, for clear sky conditions, are found
_ : : : : : during summer days, while minimum values are observed in winter. The table
Integrated Backscatter - Napol Optical depth - Napoli Lidar Ratio - Napoli clearly evidence that the aerosol load is located essentially in the layer below 2
<2 12 < 1t 12 <1 w2 Km, and its content up to Dust Layer represents almost the 75% of the total aerosol
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110 o ] ' larger in winter than in summer; this is related to a smaller pollution particles
g o L o] | derived from local sources as combustion product, industrial activities, vehicular
W - Saf NN S o S ] . 8 traffic, domestic heating. Moreover the values obtained are convincing with urban

PERE - = N s o] o | aerosol, while those obtained in summer are lower and related to higher values of

SEREN & RESNNAR | N i the relative humidity registered in summer than in winter.

ol N QK} — e e e e ol AN N, e 0 Mm o 0 4= e LN R | - N E%VN Wﬂtﬁﬁg H
000 001 002 003 004 005 006 007 000 001 002 003 004 005 006 007 01 00 01 02 03 04 05 06 07 08 09 01 00 0l 02 03 04 05 06 07 08 09 0+ B B S e e e 0 - - e . .
Integrated Backscatter (sr™) Integrated Backscatter (sr'l) . . -300  -200  -100 0 100 200 300 400 500 -500 0 500 1000 1500 2000 . .

T ot neim i Dptal Depin Opical Depth Lidar rato Lidar rato For the DL height, the OD and the Bl values, obtained from June 2000 to October

ol L *1 g <FeLhem 2002, the dtatistical distributions have been derived. The mean value, standard

standard deviation: 00362 &° Canard doiation: 017453 mean vl 107 deviation and skewness of the distribution are also reported in the figure.

N skewness of distribution: 1.841182729 skewness of distribution: 0.82916 standard deviation: 104
% B 1 N skewness of distrit;ution: 2.81
__ 15 N N 20| B
s - N , NS A
- o 8 10 N s ]
_ » N N . 8 ACKNOWLEDGEMENT

20 - clouas 1 10 N . . . .

NN // \ 3 \ This work is supported by the European Commission under contract EVRI1-
TR, A N . 1K N - E L CT1999-400083.
000 001 0.02 003 0.04 005 006 007 01 00 01 02 03 04 05 06 07 08 09 o T N. I .N N SKLRRRL

T
Integrated Backscatter 440 0 40 80 120160 200 240 280 320 360 400 440 480 520 560 600

Optical Depth

We wish to thank the German Weather Service for the air mass back traectory
analysis.

Lidar ratio



