JOURNAL OF ENVIRONMENTAL ENGINEERING
f AND LANDSCAPE MANAGEMENT

2009
17(1): 51-59

INVESTIGATION OF AEROSOL NUMBER CONCENTRATION IN JONAVA TOWN

Raminta Vyziené!, Aloyzas Girgzdys®
'Lithuanian Environmental Investment Fund, Laisves al. 3, LT-04215 Vilnius, Lithuania

2Laboratory of Nuclear Hydro-physics, Vilnius Gediminas Technical University,
Saulétekio al. 11, LT-10233 Vilnius, Lithuania
E-mail: ‘raminta@baaif.It; 2aloyzas.girgzdys@fm.vgtu.lt

Submitted 14 March 2007; accepted 12 June 2008

Abstract. Though some authors declare that aerosol number concentration might be a better indicator of health effects of
the particulates than the mass method, there is lack of aerosol number investigation studies. Most of air quality studies so
far have been based on aerosol mass concentration measurements. Lithuanian National Air Quality Monitoring Network
does not carry out aerosol number concentration measurements. Nonetheless, detailed particulate matter mass concentra-
tion investigation studies are made periodically in the biggest Lithuanian cities by various scientific organizations. Jonava
seems to be overpassed even there. This is the reason for choosing the investigation object. In Jonava town persistent mea-
surements of aerosol number concentration were performed since 21 till 29 of November in the year 2006. The pollutants
were measured with an optical particle counter AZ-5. The fluctuations of 24 hours, diurnal aerosol number concentration
were analysed. The weather was favorable for pollutant accumulation and stood quite stable during the experimental pe-
riod. The variation of aerosol number concentration was compared with other pollutants and wind speed changes. The in-
crease of aerosol number concentration was detected with the decrease of wind speed and vice versa. The biggest
concentration was detected when the wind blew from the South, there green territories are located. The increase of par-
ticulate concentration was not observed with the South-eastern wind directions coming from a fertilizer plant. The correla-
tion between aerosol number concentration and nitrogen compounds was found. The tendency for high aerosol number
concentrations was not observed during the rush hours as well as weekend effect could not be detected, indicating about
low impact of local transportation. Comparison between particulate matter (PM;,) mass and aerosol number concentra-
tions was performed. The linear tendency between aerosol number and mass concentration was found. The increase of
PM;, mass concentration was found to be 1,6 pg/m? for each additional 1000 aerosol particle cm™. While comparing ae-
rosol number concentration fluctuations in Jonava and Preila locations, the results exhibited great variability on both
monitoring sites. Aerosol number concentration was higher in Preila in February, March and April. Meanwhile, in sum-
mer months the aerosol number concentration increased on the urban site. These urban and rural differences were influ-
enced by geographical and meteorological site peculiarities and air mass transport.

Keywords: aerosol number concentration, particulate matter (PMyg) mass concentration, linear relation, average
24-hour variation, diurnal variation, urban pollution, background pollution.

1. Introduction midity, and wind (US EPA 2005). Lithuania needs to
comply with Air Quality Directives as it has become a
European Union Member State. Since the current Euro-
pean policy addresses PMy, concentrations, it is impor-
tant to better understand sources and ways of controlling
the particulate matter (Zbigniew et al. 2002). It is hard to
measure the concentration of PM;, because of their small
size (Baltrénas et al. 1999; Baltrénas and Kvasauskas
2005). Various devices are used to determine particulate
matter concentrations. These devices differ in their physi-
cal and chemical features and measuring precision (Bal-
trénas and Kvasauskas 2005). It is emphasized in Co-
operative Program for Monitoring and Evaluation of the
Long-range Transmission of Air Pollutants in Europe
(EMEP) that every local measurement is on the base im-

Particulates are very complex pollutants, having various
sizes, shapes and made up of hundreds of different
chemicals (US EPA 2005; Lazaridis et al. 1999). The
term “particulate matter” (PM) is often used inter-
changeably with “aerosols” in scientific literature. In this
paper both definitions are used equally.

There is growing concern related to the health ef-
fects of particles, because results of experiments support
hypothesis that physical and chemical properties of parti-
cles are involved in toxic and carcinogenic health effects
(Spurny 2000; Baltrénas et al. 2008). Particulate matter
content is emitted from a large variety of sources with
significant technical and economic differences that are

strongly inlfluenf:;'d by ISp;?Ciﬁ‘_: ch_ndij[ions Ofl vzariozus portance as the existing regional network is not capable to
countries (Lazari 1S .Et al. 1999; Igniew et al. 00. )- provide all-around information regarding particular mat-
These country-specific factors are time of year, location ter (Lazaridis et al. 2000; Ketzel et al. 2004)
and several aspects of weather, such as temperature, hu- ' ’ ' '
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Air Quality Monitoring Network exists in Lithuania,
giving information about the main pollutants (Baltrénas et
al. 1999; Hoekstra et al. 2004), but it does not carry out
aerosol number concentration measurements. Most of the
air quality studies so far have been based on particulate
mass concentration measurements, ignoring the fact that
the number concentration might be a better indicator of the
health effects of the particulates than the mass method
(Peters et al. 1999). In the biggest Lithuanian cities par-
ticulate matter mass concentration investigation studies are
made periodically. Jonava seems to be overpassed even
from this point of view. Lack of particulate matter studies
in Jonava became the reason for choosing the investigation
object.

The aim of this work was to measure aerosol number
concentration in Jonava, to see the tendencies of concentra-
tion fluctuations (24-hour, diurnal variations) and to iden-
tify the sources of particulate matter pollution in Jonava.
Also, the target was to indicate if correlation between PMyq
mass and aerosol number concentrations exits, giving the
opportunity converting one to another in the case of ur-
gency when substantial measurements are impossible.

The aerosol number concentration changes in Jonava
were compared with those on a rural site (Preila) which is
an international longevous monitoring post. Measure-
ments in Preila are held continually, and plenty of meas-
urement results are cumulated there. As the experiment in
Jonava was carried out for quite a short period of time, it
was purposive to compare the results with those in Preila
benefiting in assessing the nature (regional, local or city
background) of particulate matter pollution in Jonava.

2. Investigation object and experimental details

In spite of substantial cut in particulate emissions in re-
cent years, air quality problems are still acute in the big-
gest cities of Lithuania and on certain sites of specialized
industrial and energy facilities like Jonava (a fertilizer
plant locates there).

Jonava is the 9™ largest city in Lithuania with the
population a bit less than 35 000. Jonava district covers a
territory of 944 square kilometers. It is located in the center
of Lithuania, 30km northeast from Kaunas, the second
largest city in Lithuania. The main sources of pollution
emissions in Jonava are road transport and various proc-
esses of production (furniture, textile manufacture, bake
house, agribusiness, etc.). The main industrial polluter is
the Achema plant, which is the biggest nitrogen fertilizer
producer in the Baltic States, with 2400 employees. The
most important production lines and their respective output
rates in tones per year are: ammonia (450 000), ammonium
nitrate (450 000), urea (270 000), urea ammonium nitrate
solution (400 000), methanol, formalin and others.

The aerosol number and mass concentrations were
measured in different places. Still both locations were
comparable as they had similar characteristics. The dis-
tance between Paneriai 17 (aerosol mass concentration
measurement post) and Parkas 5 (aerosol number concen-
tration measurement post) is 120 meters. Both places
locate at the edge of the city, in an industrial, residential
districts, near a river, 72 meters over the sea level,

2-3 km to the west from the fertilizer factory. Traffic
intensity is comparable in both locations and reaches
approximately 2 000-10 000 cars per day. The transporta-
tion is more intense in daytime, in workdays, during rush
hours (at 7-10 a.m. and 4-7 p.m.). Vehicle flows are
typically lower in winter due to worse weather conditions
and in summer due to vacation season when a part of the
citizens leaves the town.

The aerosol number concentration was measured in
Jonava town, in Parkas 5 Street, from 21 till 29 of No-
vember, in the year 2006 with an optical aerosol particle
counter AZ-5. The equipment AZ-5 uses optical (light
spread) method for pollutant detection and is able to rate
a dispersive constant from 0.4 to 10 um of aerosol size.
An electrical part, optical sensor and pneumatic unit
comprise the device. The optical sensor AZ-5 creates an
electric impulse for each particle. The amplitude depends
on the particle size. These impulses increase and totalize
by a separate amplitude size in the electrical part. The
pneumatic device is aimed and designed to pump the air
through the measuring zone of the optical sensor (proper
capacity is 1.2 I/min). AZ-5 measures particle number
concentration from 0 to 300 000 particles in liter. Due to
instruction, the possible systematic error is from £20%
(Photoelectric ... 1981). The measurement data were
transferred to an electronic format (personal computer)
with the help of ADC-16 data logger, which offers high
resolution (16 bits + sign) and is capable of detecting
signal changes as small as 40 pV.

The PMy, mass concentration in Jonava was ana-
lysed according to the data of National Air Quality Moni-
toring Network. In Jonava town the monitoring post
locates in Paneriai 17 Street. In the monitoring post these
pollutants are measured: SO,, NO,, NO, CO, NH3, PMyq,
ozone, benzyls, and toluene and meteorological parame-
ters. Similarly to other European countries pB-ray absorp-
tion method is practiced for PMy, mass measurements in
Lithuania. Using this method the correction coefficient
has a value of 1.3 (Environmental ... 2006).

In this work PMyq mass concentration measurement
results were used for identifying the relationship between
aerosol number and mass concentrations. Lately, when
the linear relationship between aerosol number and PMyq
mass concentrations was found, a formula was used for
converting PMyg mass concentration to aerosol number
concentration. After this conversion was made, the aero-
sol number concentration variations comparison on Preila
and Jonava sites became available.

The Environmental Pollution Station in Preila is lo-
cated in western Lithuania on the coast of the Baltic Sea,
5 m above the sea level. This monitoring site was selected
according to strict siting criteria designed to avoid undue
influence from point sources, area sources and local ac-
tivities. There are no great sources of anthropogenic pol-
lution of the atmosphere close to the monitoring site. One
of the nearest industrial cities, Klaipéeda, is at a distance
of about 40 km to the north and the other, Kaliningrad
(Russia), is 90 km to the south from the site. The dunes
up to 50 m in height as well as natural forests in low-
lying lands predominate in the region (Institute ... 2002).
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AZ-5 equipment was used for aerosol number con-
centration measurements in Preila.

3. Investigation results

Aerosol mass and number concentration variations are
usually influenced by three sources: regional, city back-
ground and local. Analyzing the data of measurements, it
is possible to predict which of these sources were domi-
nant in the period of time.

Interesting variations of aerosol number concentra-
tion were found in Jonava during the period of experi-
ment.

Fluctuations of aerosol number concentration could
be seen in the graph below (Fig. 1). The pattern repre-
sented two clear aerosol number decreases on 23 and
29 November.

(]
(=]

[ye]
o

i~
(=)

-
o

No. concentration (10° cm™)
o o

o

21 22 23 24 25 26 27 28 29
Days

Fig. 1. Variations of aerosol number concentration in
Jonava during the experimental period in November of
2006 (21% is Wednesday)

Strong fluctuations of the aerosol number concentra-
tion and high amplitudes usually indicate changes in
weather conditions. If weather situations stood stable for
some time, the concentration levels could rise due to
accumulation of pollutants in the mixing layer (Gomiscek
et al. 2004). This tendency explained aerosol number
fluctuations in Fig. 1. Since weather conditions could
vary dramatically while different days, intensive weather
changes in one day period were not common. Possibly,
this is the reason, why strong amplitudes could be seen
while different days, but diurnal amplitudes were not so
clearly expressed.

Pollution level is closely tied to favorable weather
conditions, namely, high temperatures, low winds, in-
tense radiation and low precipitation.

During the experimental period the weather condi-
tions could be characterized by a high-pressure zone,
8-11 °C average 24-hour temperature, moderate wind
speeds (0,5-1,3 m/s), 92-100% average 24-hour humid-
ity. The prevailing wind direction in the measurement
post was from the South and Southeast. Low wind
speeds, high humidity (causes of upstart of condensation
products), relatively low temperatures (background for
more intensive heating) were favorable conditions for
pollutant accumulation.

Evaluating average aerosol number concentration
changes, we could see that a low average particle number
concentration of about 7000 particles cm™ was traced at
the beginning of investigation (Fig. 2). Lately an average
number concentration increase was observed on 22" and
then a decrease was found on 23" of November (12 000
particles cm™). Maximum average aerosol number con-
centration, more than 18 000 cm™, was observed on 25",
26™ 27" of November. On 28 November the decrease
started again reaching 8 000 particles cm™

Looking at Fig. 2 and assuming that the reason for
aerosol number concentration fluctuations was weather
changes, we could draw a hypothesis that weather condi-
tions could stay stable on 24-27 November, causing ac-
cumulation of aerosols and increase in number
concentration. Days 25 and 26 could be characterized by
very similar conditions because the aerosol humber con-
centration stood quite equal in these days, and days 22,
23 and 27 (when aerosol number decrease started) could
be characterized with drastic weather changes. The truth
was that no drastic weather changes were registered in
reality, so probably the reason for aerosol number con-
centration decrease was not associated with meteorology.
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Fig. 2. Variations of average 24-hour aerosol number
concentration in Jonava during the experimental period in
November of 2006 (21% is Wednesday)

Interesting correlations were found between aerosol
number concentration and wind speed. As wind speed
was relatively low (maximum 1.3 m/s) during the ana-
lysed period, its influence on aerosol number concentra-
tion changes could be relatively low. Still some
tendencies between aerosol number concentration and
wind speed were reflected in the graph below (Fig. 3).

In the first part of the experiment common relation
between the wind speed and aerosol number concentra-
tion could not be detected. The decrease of aerosol num-
ber concentration on 23 November could not be
associated with the wind speed. But the second part of
experimental data indicated increase of particulates when
the wind speed decreased and vise versa.

The prevailing wind direction during the experiment
was from the Southeast and the South. The fertilizer plant
was located to the East of the measurement post. An in-
teresting detail was that the biggest concentrations were
registered when the wind direction was from the South,
where parks and green territories are mainly located. A
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Fig. 3. Comparison between aerosol number concentra-
tion fluctuations and wind speed changes in Jonava during

the experimental period in November of 2006 (21% is
Wednesday)

direct wind from the fertilizer factory on 22 November
was associated with concentration decrease.

It seemed that Achema was not the main reason for
experimental result changes. The influence of transporta-
tion should be examined. In the biggest cities of Lithua-
nia 75% of pollutants are emitted into the air from road
transport (Lazaridis et al. 1999). Jonava town is not an
exception in this case.

The diurnal concentration pattern is driven by emis-
sion characteristics of dominant sources and meteorologi-
cal conditions (Gomiscek et al. 2004; Gonzalez 2002).
Diurnal changes are helpful for identifying the influence
of local vehicles.

Strong amplitudes of diurnal variations of aerosol
number concentration were not observed in Jonava during
the experimental period as the figures below indicate
(Figs. 4 and 5).

Monitoring networks with stationary equipment re-
port prevailing average concentrations near a measure-
ment site but cannot usually detect “hot spots” (Diapouli
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Fig. 4. Variations of average diurnal aerosol number con-
centration in Jonava during the experimental period in
2006
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Fig. 5. Variations of diurnal aerosol number concentration
in Jonava for different days during the experimental pe-
riod in November of 2006

et al. 2006). The term "hot spot" refers to an area that has
more contamination than the surrounding area and may
expose individuals and population groups to elevated
risks of adverse health effects (Zee et al. 1998; Green
facts ... 2007).

The local transportation could not be considered to
be the major pollution source in Jonava town regarding
the results of experiment. The average diurnal aerosol
number concentration curve showed concentration in-
crease during the day time starting from 6 a.m. The pick
was reached at 10.30 p.m. when transportation flows
were quite low. No strong amplitudes were seen in the
figure, which could be related with car accident, traffic
jam or other unexpected situation.

A tendency for high number concentrations of aero-
sols in the morning (6-8 a. m.) and in the evening (5-
9 p.m.) was not observed. This absence of tendency al-
lows to draw a conclusion that the local transportation
impact on aerosol number concentration results was not
significant. Parkas and other streets which are situated
near the place, where measurements were taken, seemed
to be inconsiderable for influencing increase of aerosol
number concentration. The highest aerosol number con-
centration observed during the measurement period was
fixed on 26 November at 10 p.m. and reached 26 000
particles cm™. The other relatively high number concen-
trations were observed on 26 November at 9.30 p.m., on
22 November at 1.30 p.m., on 25 November at 1 p.m.
(respectfully 24.78, 23.73, 23.66 10°cm™) particles. The
lowest aerosol number concentration was observed at the
beginning of measurements on 21 November and reached
1490 particles cm™,

The aerosol number concentration was higher during
weekends (Fig. 6) comparing with workdays, blinking the
fact, that traffic intensity was higher during workdays.
This also proved the fact that aerosol number concentra-
tion fluctuations during experimental period could hardly
be associated with local vehicle emissions.

Still the aerosol number concentration correlated
with N compound concentrations (Fig. 7).
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Fig. 6. Variations of average 24-hour aerosol number
concentration in Jonava for weekdays during the experi-
mental period in 2006

Aerosol No. concentration —B— NO2
NO —— MNOx

—%— 03

45

— 40
[4r] —
] o™
£ 35 E
© Es)
) 30 =
:’ c
o
= =
S ® %
£ 20 §
E} Q
3 15 §
c (5]
9 w
° 10 ®
g 2

= 5

0

21 22 23 24 25 28 27 28 29
Days

Fig. 7. Variations of aerosol number concentration in Jo-
nava in comparison with other pollutant concentration
changes during the experimental period in November of
2006 (21% is Wednesday)

This fact indicated that one major source of aerosol
particles for the monitored site might be vehicular emis-
sion. In this case aerosol pollution associated with trans-
portation could be rather of city background and regional
nature than local due to the conclusions drawn before.
Also, domestic use of fossil fuels and bio-fuels could not
be neglected.

While comparing the experimental aerosol number
concentration results with PM;g mass concentration data
obtained from the national Monitoring Network, an inter-
esting relationship was observed (Fig. 8).

The charts reiterated each other. The discrepancy
was observed twice: at the beginning of the investigation
when PMyy mass concentration values were higher com-
paring with aerosol number concentration values. The
other point of interest was the results of measurement on
25 November. As aerosol number concentration reached
the maximum values of 19 000 particles cm™, PM, con-
centration dropped comparing with relative values. Still
the relations between graphs were obvious.
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Fig. 8. Comparison of average 24-hour aerosol number
concentration and PM;, mass concentration changes dur-
ing the experimental period in November of 2006 (21% is
Wednesday)

P. Monkkonen and other scientists (2004) propose a
theory that the number concentration increases with the
mass concentration up to 300 ug/m®. However, after this
point, the number concentration decreases even if the
mass concentration increases. The linear relationship
between the mass and number concentration in the ambi-
ent air is valid if the mass concentration is relatively low.
A high sink, however, means that the number concentra-
tion cannot be high, resulting in a decline in the number
vs. mass plot (Monkkonen et al. 2004).

On the basis of P. Monkkonen et al. (2004) theory,
possible linear relations between PM;, mass and number
concentration were examined, as PM;, mass concentra-
tion didn’t exceed the mentioned 300 pg/m?® line (Fig. 9).
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Fig. 9. Functional expression of relationship between PMy,
mass concentration and aerosol number concentration

The linear tendency between aerosol number and
PM;, mass concentration was found. The formula defin-

ing the relationship between these variables was:
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m=1,6n+0,9, Q)
where m — PM,, mass concentration (ug/m); n — aerosol
number concentration (10°cm™).

It means that the increase of PMy, mass concentra-
tion was 1.6 ug/m?® for each additional 1000 aerosol parti-
cles cm™,

The strength of the linear association between two
variables is quantified by the correlation coefficient. The
correlation coefficient between aerosol mass and number
concentration was found to be 0.89.

Particulate matter measurements in an urban and ru-
ral environments help to indicate which of the particulate
matter sources regional or local are dominant in a certain
place. The comparison between aerosol number concen-
tration fluctuations in Preila and in Jonava was performed
during winter-summer period.

Aerosol number concentration exhibited great vari-
ability during the measurement period on both monitor-
ing sites, in urban and rural background as well (Fig. 10).

The maximum average monthly aerosol number con-
centration during the analysed period was registered in a
winter month in Preila and reached 43 000 particles cm™.
The lowest concentration was also noticed in Preila sta-
tion in June (7000 cm™®).
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Fig. 10. Comparison of average monthly aerosol number
concentration variations on urban (Jonava) and rural
(Preila) sites

The aerosol number concentration distinctions might
be related with local meteorological differences because
particulate matter concentration variations in an urban
and non-urban environment depend strongly on meteor-
ology (Gomiscek et al. 2004), in particular on wind direc-
tion (Zee et al. 1998). Wind regime depends on pressure
gradients in active sections (Task ... 2000). Average
annual wind speed at the Baltic coast is equal to 5,5—
6,0 m/s, further from the sea, the speed decreases to 3,0—
3,5m/s. In summer, average wind speed is lower by
1-2 m/s than in winter. The prevailing wind direction
depends on the season. The frequency of prevailing winds
blowing from the Southwest and the South amounts to
25-30% in autumn and winter. In spring, the South wind

is less frequent and the Northwest wind prevails. Western
winds are the main global factor causing particulate mat-
ter dispersion in Lithuania prevailing in the mid-latitude
sand encompassing the whole troposphere and a part of
the stratosphere. Westerly winds are dominant in Lithua-
nia in summer time (Atlas ... 1981).

As Fig. 10 represents, aerosol number concentration
dropped significantly in May and summer months in
Preila, reaching the minimum observed average monthly
concentration of 7000 particles cm™ and the maximum of
14 000 particles cm™ in July. Westerly winds were associ-
ated with easterly moving depressions, cold front and rain.
These factors caused mass renovation and dilution of pol-
lutants (Gonzalez 2002), not allowing the concentrations to
reach excessive levels. The other factor causing a low pol-
lution level in Preila in summer were dominant winds from
the sea, which resulted in low concentrations but larger
relative differences between urban and non-urban areas
(Gonzalez 2002). Meanwhile, the increase of particulate
matter concentration in an urban environment was ob-
served during summer with the maximum and minimum
concentration of 26 000 particles cm™ and 24 particles
cm™, respectfully. This could be explained by meteorol-
ogy. High weather temperatures, a small amount of pre-
cipitation, lower wind speeds and local transportation
contribution were favorable conditions for particulate ac-
cumulation in urban areas, including Jonava.

Van der Zee et al. (1998) declared that a small con-
trast in particle concentrations between urban and non-
urban areas may be a result of the small size of the coun-
try, lack of small-scale geographical and meteorological
differences, and the importance of long-range transport of
air pollutants.

Though Lithuania is a small country, the differences
between urban and background particulate pollution were
clearly expressed as the analyses showed.

The difference between rural and urban sites was more
temperate climate in winter and the first spring months be-
cause of southwest, south winds characteristic of that season
in Lithuania. These winds resulted in an influx of air masses
from Central and Western Europe, which were usually asso-
ciated with high concentrations and minimal urban-non-
urban differences. The Western-Central parts of Europe are
surrounded by high coastal ranges and are subject to weak
gradient baric conditions (Gonzalez 2002).

Aerosol number concentration was higher in Preila
during February-April months. In February and March
the maximum difference between urban and background
pollution was significant enough reaching 19 000 parti-
cles cm™. In April the difference between locations de-
creased with the tendency of particulate matter number
concentration increase an urban environment. The biggest
difference between rural and urban locations reached
20 000 particles cm=in June as Fig. 11 below represents.

Annual amounts of the continental and marine air
masses coming to Lithuania are almost equal, despite the
country being a seaside state (Task ... 2000). The meteoro-
logical condition differences in the western part, where
Preila station locates, and in the middle part of Lithuania,
in Jonava, are significant all year round (Bukantis 2001).
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Fig. 11. Comparison of average 24-hour aerosol number
concentration variations in Preila and Jonava in June

The fluctuations of aerosol number concentration
were more drastic in Preila during the analysed period
because of the nfluence of more unstable weather condi-
tions and the seaside breezes that might change the direc-
tion of air masses and pollution levels as well. PMyq
concentration variations in Jonava were more temperate.
This tendency is nicely reflected in Fig. 12 below.
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Fig. 12. Comparison of average 24-hour aerosol number
concentration variations in Preila and Jonava in March

Absence of a tendency of persistent higher particu-
late matter concentrations in an urban environment al-
lowed to think that the fluctuations of particulates were
more of a regional nature than due to local anthropogenic
sources.

4, Conclusions

1. During the experimental measurements in Jona-
va town, the minimum and maximum aerosol number
concentration was traced to be of 1490 particles cm™ and
26 000 cm™3, respectfully.

2. The weather conditions were favorable for
pollutant accumulation and stood quite stable during
the experimental period. Sudden aerosol number
concentration increase and decrease could hardly be

associated with drastic weather changes because of
their absence at that time. Still the increase of aerosol
number concentration was detected with the decrease of
wind speed and vice versa. The highest concentrations
were registered with South winds blowing from the pe-
riphery. The Southeastern winds from the fertilizer fac-
tory were associated with an even concentration
decrease. It means that the impact of Achema was not
significant for the experimental results.

3. Aerosol number concentration fluctuations dur-
ing the experimental period could hardly be associated
with local vehicle emissions, as a tendency to a high ae-
rosol number concentration was not observed during rush
hours as well as weekend effect could not be detected.

4. Great variability of aerosol number concentra-
tion measurement results in an urban and non-urban envi-
ronment was recorded, influenced mainly by geographi-
cal and meteorological site peculiarities and weather
conditions.

5. All the conclusions drawn before allowed to
think that aerosol pollution in Jonava seemed to be more
of a regional nature and influenced mainly by air mass
transport.

6. The linear relationship between aerosol number
and PMy, mass concentration was found. Increase of
PM;, mass concentration was 1.6 pm/m3 for each addi-
tional 1000 of aerosol particles cm™.
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AEROZOLIY SKAITINES KONCENTRACIJOS TYRIMAI JONAVOJE

R. Vyzieng, A. Girgzdys
Santrauka

Nors kai kurie autoriai teigia, kad aerozoliy skaitiné koncentracija gali bati geresnis indikatorius, vertinant kietuju daleliy
itaka sveikatai nei masiné koncentracija, aerozolio skaitinés koncentracijos tyrimy triksta. Daugelis oro kokybés tyrimy
remiasi kietujy daleliy masinés koncentracijos matavimais. DidZiuosiuose Lietuvos miestuose masinés kietuju daleliy kon-
centracijos tyrimai atliekami periodiskai jvairiy moksliniy organizacijy. Kietyjy daleliy tyrimy Jonavoje trakumas lemé
tyrimo objekto pasirinkima. Aerozoliy skaitiné koncentracija nenutrakstamai buvo matuojama Jonavoje lapkric¢io 21—
29 dienomis optiniu daleliy skai¢iuotuvu AZ-5. Véliau gauti duomenys buvo analizuojami, stebimi valandiniai ir paros
skaitinés koncentracijos kitimai per visa matavimo laikotarpi. Buvo tiriama sasaja tarp skaitinés aerozoliy koncentracijos
ir Kity terSaly bei vejo grei¢io. Nustatyta priklausomybe tarp aerozoliy skaitinés koncentracijos ir azoto junginiy, taip pat
véjo greicio. Oro salygos terSaly kaupimuisi matavimo laikotarpiu buvo palankios, viso eksperimento metu gana
pastovios, todél staigts aerozoliy koncentracijos pokyciai negali bati siejami su netikétais oro salygy pokyciais. Vis tik
aerozoliy skaitinés koncentracijos padidéjimas nustatytas mazéjant véjo greiciui, ir atvirkSéiai. DidZiausios koncentracijos
uzfiksuotos puciant piety véjui i$ periferijos. Gi puciant ryty véjui, neSanciam oro mases nuo trasy fabriko, koncentracijos
netgi sumazéjo. Aerozoliy skaitinés koncentracijos padidéjimo neuzfiksuota rytiniy ir vakariniy transporto piky metu. Ne-
buvo nustatytas ir ,,savaitgalio efektas“. Tai byloja apie neZymig vietos transporto itaka matavimo rezultatams. Tarp aero-
zoliy masinés ir skaitinés koncentracijy rasta tiesiné priklausomybé. Nustatyta, kad aerozoliy skaitinei koncentracijai
padidéjus 1000 daleliu/cm?®, aerozoliy masiné koncentracija padidéja 1,6 pum/m® Lyginant kietyjy daleliy (PM;o) masinés
koncentracijos kitima miesto ir kaimo vietovése, pastebéta didelis rezultaty skirtumas. Aerozoliy skaitine koncentracija
buvo Zymiai didesné Preiloje vasario — balandzio ménesiais, palyginti nei Jonavoje. Vasara kietuju daleliy masiné koncen-
tracija buvo didesné miesto aplinkoje. Siuos kietuju daleliy koncentracijy skirtumus kaimo ir miesto aplinkoje lemia
geografiniai bei meteorologiniai vietoviy skirtumai. Ivertinus tyrimo duomenis paaiskéjo, kad kietyjy daleliy koncen-
traciju kaita eksperimento metu Jonavoje labiausiai lémé tolimieji oro ter3alai. Vietiniy tarSos Saltiniy jtaka kietuju daleliy
koncentracijy pasiskirstymui eksperimento metu nebuvo esming.

ReikSminiai Zodziai: kietyjy daleliy masiné koncentracija, aerozoliy skaitiné koncentracija, tiesiné priklausomybe, paros
koncentracijy svyravimai, valandos koncentracijy svyravimai, miesto uZterStumas, foninis uzterStumas.
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HCCJIEJOBAHUE YUCJOBOM KOHIIEHTPALIUU ADPO30.151 B TOPOJIE MOHABE
P. Busene, A. I'mpraxauc
Pesmome

ITo MHEHUIO HEKOTOPBIX aBTOPOB, YHCIIOBAsl KOHICHTPAIUS adPO30JIsL MOXKET OBITh JIyUYIINM HHANKATOPOM BO3JECHCTBUS
TBEPABIX YaCTHI[ Ha 30POBBE JIFOJEH, 4eM MaCCOBBIIl METOI, OJTHAKO OHA HEIOCTAaTOYHO HCCieoBaHa. boabIIMHCTBO UC-
CJIeIOBaHMI KavyecTBa BO3JyXa ITOKa OCHOBAHO Ha W3MEPEHHH MAacCOBOW KOHLCHTpAlMK MakpodacTul. B Gompmux ro-
pomax JIMTBBI HcCemOBaHMS MAacCOBOH KOHIIEHTPALMM TBEPIBIX YACTHI[ OCYILECTBISIOTCS PA3IMYHBIMH HAayUHBIMH
opraHu3anuaMu mepuommuccku. B Monase Takux uccaenoBanuii 6hUI0 HEIOCTATOUHO. [IOCTOSHHBIC H3MEPCHHS KOHIICH-
TpaLUuy YHCIIa adpo30isi B Topoze ObuTH BEIMOMHEHH ¢ 21 mo 29 oxTst6ps 2006 r. 3arps3HuTenu ObUTH U3MepeHbl HOTo-
JNMEKTPUIECKUM CUCTIHKOM a’po30ibHBIX dacTul A3-5. CyTodHBIE W 4YacOBbIe KOJEOAHHS UHCIOBOH KOHICHTpPALUH
a’p030J11 OBUTH NMpOaHAIM3MpPOBaHEI. VcciaemoBanachk CBS3b MEXIy YHCIOBOM KOHIEHTpalued a’po3oneil u apyrux 3a-
IpsIBHATENEH M CKOPOCTHIO BeTpa. bruta HalineHa Koppemsiust MeXIy YUCIOBOI KOHIEHTPAMEeH a’po30iIs, COSIUHEHHUS-
MU a30Ta U CKOPOCTbIO BETpAa. YBEIMYCHHE UYHCIOBOH KOHIEHTPALMU a3pO30Jii ObLIO YCTAHOBJIEHO C yMEHBLICHHEM
CKOPOCTH BeTpa U Ha000poT. BbIcokas unciioBas KOHLIEHTPALMs a3p030Jiei He HAOII0AIACHh B YaChl IIMK» YTPOM M Be-
4yepoM. B 3ToM ke oTHOwEHMH He ObUT ycTaHOBIEH 3((EKT KOHLA HEleIH M3-3a HeOOJNBLIOrO BO3ICHCTBHS MECTHOTO
TpaHCIOPTa Ha Pe3yJbTaThl U3MEPEHUN. bblna ycTaHOBIIEHA JIMHEWHAs 3aBUCMMOCTb MEXKIY YMCIOBOM M MAacCOBOW KOH-
nenTpammeii asposons. C yBeTMYEHHEM YHCIOBOI KOHIEHTpammk Ha 1000 wacthir asposons Ha 1 cM® MaccoBast KOH-
ueHtpauusi PMy, yBennmunBaetca Ha 1,6 uM/Mg. CpaBHeHue KonebaHnil YHCIOBOM KOHIGHTPAIMK a3po30ist B MoHase u
Ipeiine BBIIBIIO OOJBIIYI0 M3MEHYMBOCTH Pe3yJbTaToB. UmcioBas KOHIEHTpamus adpo3oiist B [Ipeiire Oblia BhIIE B
(eBpaie, MapTe M ampelie, a B JICTHAC MECSIBI OHA YBEJINYUBATACH Ha TOPOJICKOM y4YacTKe. DTH TOPOACKHE U CENbCKHE
pa3nu4Hs OOBSICHIIOTCSI 0COOEHHOCTSIMU reorpa)MueCKUX U METEOPOJIOTMYECKHX YYaCTKOB U JIBIDKCHHEM TPaHCIOPTa.

Kawuesble cjoBa: MaccoBas KOHIICHTpanus PMlg, YHCJIOBasg KOHICHTpalus ad3po30Jid, JIMHEHHOE COOTHOLICHUE, Cy-
TOYHOC UBMCHCHUE, YaCOBOE€ U3BMEHCHUE, I'OPOICKOEC 3arpsA3HEHUE, (bOH 3arpsA3HCHUA.
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