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The investigation of the ozone formation and destruction is of great interest because ozone influences the atmospheric
chemistry and plays an important role in the climate change. The ground-level ozone lifetime alters depending on physical
and chemical properties of the locality, meteorological factors, atmospheric turbulence, and other conditions. In this paper, the
method of estimation of the ozone lifetime under rural conditions is presented. The discrepancy between the solar intensity as
well as related turbulent air mixing maximum and the ozone concentration maximum during the day was used in the lifetime
calculations. The solar radiation intensity and duration were taken as main parameters in calculating the ozone lifetime by
estimating the ozone enrichment at the ground level. In the calculations the least-squares method was applied. The ground-
level average ozone lifetime was estimated to be in the range of 3.6-5.6 hours at the rural Preila station and in the range of

2.8-3.9 hours at the Rugsteliskis station during different seasons.
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1. Introduction

The ground-level ozone due to its reactivity is an im-
portant minor gaseous constituent of the troposphere.
Ozone and related atmospheric oxidants play a signifi-
cant role in controlling the chemical lifetimes and reac-
tion products of many atmospheric species and also in-
fluence the organic aerosol formation [1]. The two ma-
jor sources of natural ground-level ozone can be empha-
sized: hydrocarbons released by plants and soil, as well
as small amounts of stratospheric ozone, which occa-
sionally migrate down to the Earth’s surface [1]. A sig-
nificant part of ozone of anthropogenic origin is the out-
come of photochemical reactions between oxides of ni-
trogen (NO,,) and volatile organic compounds (VOCs)
emitted from the anthropogenic sources in the presence
of sunlight. The main ozone source in the remote lo-
cations is not local anthropogenic photochemical reac-
tions but the ozone transport from the polluted regions
[2, 3]. Thus, transport of ozone from other locations is
more important than the local ozone production in the
majority of rural regions. The ozone transport is often
evaluated by using various regional transport models re-
quiring data of the ozone lifetime. However, particular
ozone lifetimes are difficult to characterize, since ozone
is a secondary species resulting from a complex series
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of chemical reactions, for example, the lifetime of tro-
pospheric ozone is considered to be of the order of 1 to
2 days in summer [4]. The data on the ozone lifetime in
the atmosphere show that it can depend on the air pollu-
tion level, meteorological conditions, etc. Furthermore,
the ozone lifetime varies according to latitude and alti-
tude, and also can vary over years. According to [5],
the ozone lifetime has decreased by approximately 30%
since 1890, especially after 1930.

The dry deposition of ozone is one of the most im-
portant sinks in the boundary layer ozone budget [6].
The latest investigations [7] showed that the changes in
dry deposition to vegetation (not including changes in
aerodynamic resistance) could account for up to 80% of
the surface ozone change in Spain. The dry deposition
rate of the ground-level ozone is particularly dependent
on the underlying surface features. The experiments [8]
showed that the deposition rate to the sea surface varied
in the interval of 0.53—1.1 mms~!, whereas the maxi-
mum ozone deposition rate for pastures [9] could reach
7 mms~!, which is about threefold lower than values
derived for forests. Thereby, the nature of underlying
surface can determine the ground-level ozone lifetime.
Therefore, the ozone lifetime is not steady and depends
not only on the pollutant concentration in the air but
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also on the vertical or horizontal pollutant transport in-
tensity that determines the ozone contact time with un-
derlying surface. Mostly, the vertical mixing is strong
in the boundary layer and ozone levels reach maximum
values in the afternoon due to local photochemical for-
mation and vertical transport from aloft to the underly-
ing surface [10]. As the land surface is heated by so-
lar energy and convection is initiated, the ozone-rich
air is entrained from the upper layers in the troposphere
into the boundary layer and is mixed down to the sur-
face. Stevenson et al. [11] estimated the lifetime of tro-
pospheric ozone to be about 22 days, whereas accord-
ing to [12, 13] the ozone lifetime is only a few days in
the continental boundary layer in summer but several
weeks in the free troposphere. The tropospheric ozone
lifetime in the report of Intergovernmental Panel on Cli-
mate Change [14] is estimated to be varying from some
hours to some days. All available data suggest that there
are plenty of uncertainties in assessing the ozone life-
time under different conditions.

The aim of this work was to develop a method for es-
timation of the ground-level ozone lifetime under rural
conditions during different seasons.

2. Experiment

The ground-level ozone concentration and ultravio-
let (UV) radiation measurements were performed at two
rural stations in Lithuania. The Preila station (55°22' N
and 21°02'E of 5 m above the sea level) is located
in western Lithuania on a coast of the Baltic Sea, on
the Curonian Spit. The other rural station Ragsteliskis
(55°27'N and 26°00'E, 170 m a.s.1l.) is located in
the eastern part of Lithuania in a forested, hilly area at
about 350 km distance from the Baltic Sea. The ozone
sampling height at both stations was 2.5 m above the
ground. There are no large local sources of anthro-
pogenic pollution close to the monitoring sites. The
ozone concentrations were measured with the commer-
cial UV absorption ozone analyzers O341M (Environ-
nement s.a.) atthe stations in Preila and ML9811 (Mon-
itoring Labs) in RagstelisSkis. The ozone detection limit
was 2 ugm3.

The UVB radiation at the stations was measured with
the pyranometer SKU—430 (Skye Instrument Ltd.) with
a measurement range of 0-5 W m~2, providing radia-
tion registration in the intervals of 280-315 nm. The
sensor sensitivity is 150 mV W~ m?. Sensors of the
solar radiation are installed on the top of the meteoro-
logical tower at the height of 26 m above the ground
level in Rugsteliskis and at the 10 m height in Preila.

All measurements proceeded in a continuous mode with
hourly data resolution. The data of the cloudless days
were used in the analysis. The period of two years,
2004 and 2005, was chosen for the analysis. The mixing
heights were taken from the National Oceanic and At-
mospheric Administration (NOAA) Air Resources lab-
oratory (ARL) Real-time Environmental Applications
and Display sYstem (READY) website using HYSPLIT
(HYbrid Single-Particle Lagrangian Integrated Trajec-
tory) model [15].

3. Modelling

The earlier investigations [16] have shown that the
main source of the ground-level ozone concentration at
the Preila station is the transport of ozone from other
locations but not the local photochemical production.
Therefore, in our study we have assumed that the ozone
lifetime in the environment of this station is mainly de-
termined by the ozone transport from higher layers to
the ground-level through air turbulence, and destruction
at the Earth’s surface but not by the chemical loss. Data
were grouped into the four clusters — seasons (winter,
spring, summer, and autumn) chosen in the work tak-
ing into account a different ozone concentration level,
ozone formation peculiarities, underlying surface con-
ditions, etc. As mentioned above, the dry deposition of
ozone to the underlying surfaces is regulated by atmo-
spheric turbulence. The main reason for atmospheric
turbulence, however, is incoming solar radiation, the
intensity of which varies during the year. The data
of hourly UVB radiation intensity were used to deter-
mine its average diurnal courses during separate sea-
sons (Fig. 1(a)). UV radiation showed the same di-
urnal pattern as the total solar radiation intensity dur-
ing cloudless days: the maximum of global and UV
radiation intensities is observed at the same local time
(Fig. 1(a)) and only magnitudes differ by approximately
a constant factor. The diurnal courses of the mixing
heights were determined for the same days and peri-
ods (Fig. 1(b)) as the solar radiation. By noon, the
mixing height typically exceeds 1000 m and ozone is
well mixed within the mixing layer [17]. A close re-
lationship exists between the surface temperature and
the solar radiation intensity, while surface temperature
changes have a strong effect on the mixing height h
[18]. That is clearly evident from the diurnal courses of
the mixing height (Fig. 1(b)): the maxima of the mag-
nitudes of the solar radiation intensity and the mixing
height were observed at the same time.
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Fig. 1. Diurnal courses of (a) the average solar radiation intensity and (b) the average mixing height at the Preila station.

The course of the solar radiation intensity can be de-
scribed by Eq. (1) as a function of time from the sunrise:

1 —cos <27Tt>
= 10%7
where 7, is the time from sunrise to sunset, Iy is the
maximum magnitude of solar radiation, ¢ is the day
time.

It was supposed that the air enrichment with ozone
due to the turbulent mixing is proportional to the solar
radiation intensity near the Earth‘s surface. The stable
nocturnal boundary layer and a very low ozone level in
the station surroundings are observed rarely [19]. The
low turbulence intensity is expected at night; therefore,
the air enrichment with ozone (gm~>2h~!) from the
upper layers due to the turbulent mixing in the atmo-
sphere can be expressed as

ey

— cos (wt)

1
E = B+ By~~~ @

with

W= ?S > (3)
where FEj is the air enrichment with ozone during the
night hours, Eg is the air enrichment under maximum
turbulent mixing conditions in the atmosphere, w is the
cyclic frequency.

The sunrise time is considered to be ¢ = 0, so experi-
mental data are moved on the time scale proportionally.
Then, the course of the ozone concentration c from the
sunrise can be described as a differential equation:

dc Es
a——)\c—i-Eo—F?(l—coswt), 4

where ) is the ozone decay rate.
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Fig. 2. Diurnal courses of the observed (dots) and calculated (solid line) ozone concentrations at the Preila station during different seasons.

When ¢ < 75, the solution of the equation is

Ey 1
— 2% E
NS on T

A coswt + w sinwt
2(A% + w?)

®)
wQ [1 o e/\(TS—T)]

T 2A(A2 4 w?)(1 — e A7)

ef)\t ,

and when 7, < t < T', where T'is 24 hours, the solution
is

E w21 — e 7

e Bo g [ ]

e)\(Ts—t) )
N S22 (1—e )

(6)

The least-squares method is applied in most simula-
tion tasks, in which the experimental data are used. The
least-squares method was applied to determine param-
eters Fy, Fs, and X\. The sum S of experimental and
theoretical values of squares of differences is

EO* - Es%) ) (N

5= Z

where ¢; is the experimental ozone concentration, n is
the number of experimental values, ; is the multiplier
factor of Es in Eq. (5) when t; < 75, and in Eq. (6)
when 75 < t; < T.

Assuming that 0S/0Ey = 0 and 0S/0Es = 0, the
equation system will be

8)
Z CiPj -

FEy and Es values will be found by solving equation
system (8) for the definite parameter .

By changing the parameter A, the minimum of the
sum S is determined and values of A\, Ey, and Fg are
found. The average ozone lifetime 7 can be expressed
as

1
T=—.

3 ©))

The initial day time in the graphic representation was
restored by adding the sunrise time.

4. Results and discussion

The diurnal courses of the observed and calculated
average ozone concentrations during the four seasons
are shown in Fig. 2. A good coincidence of experimen-
tal and calculated data indicates that the model can be
used for the evaluation of the ground-level ozone life-
time under the rural coastal conditions.

The same model was applied by using data from the
other inland station Ragsteliskis. The simulation results
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Fig. 3. Diurnal courses of the observed (dots) and calculated (solid line) ozone concentrations at the Rugsteliskis station during different
seasons.

show the enhanced calculated ozone values in compar-
ison with the data observed during early morning and
midday hours in spring and summer but the discrep-
ancy is only about 10 and 20% during midday and early
morning hours, respectively (Fig. 3). One of the reasons
for this deviation can be slightly different local condi-
tions in the station surroundings, e. g., higher concen-
trations of biogenic volatile organic compounds such
as monoterpene or isoprene. The ozone formation in
the lower atmosphere is a highly complex interaction
between VOCs and NO, in the presence of sunlight
[20]. Rural areas, especially such as surroundings of
Rugsteliskis, are usually NO, limited due to the large
quantity of trees that produce high levels of VOCs and,
therefore, the concentration of ozone depends on the
amount of NO,;, in the atmosphere. Another reason can

be different underlying surfaces in the surroundings of
stations, which have substantial influence on the ozone
destruction, especially at night and early in the morning.
As mentioned above, the rate of ozone dry deposition to
the water surface can be ten and more times lower, i. €.,
the ozone concentration near the sea should be higher
than that inland under the same meteorological condi-
tions.

The maximum values of the calculated parameters
in the environment of both stations are presented in
Table 1. The calculated values of Ey and Eg at the
Preila and Rugsteliskis stations show some differences.
It can be explained by different air turbulence inten-
sity in the surroundings of the stations. Surface rough-
ness effects on wind shear and turbulence profiles can
be significant at heights up to 100 m [21]. Because

Table 1. Values of calculated parameters for the Preila and Rugsteliskis stations: the maximum UV radiation
intensity Io, the air enrichment with ozone at nighttime Eo, the air enrichment with ozone at maximal turbulent
mixing Es, the daily air enrichment with ozone Ey, and the average ozone lifetime 7.

Station Season  Jo,mWm~2  Eo, ugm>h™!  Es,ugm 3h™!  Eg, pugm~3day™! 7,h

Winter 1180 8.9 1.6 221 5.6

. Spring 4960 13.8 6.1 381 49
Preila

Summer 6930 16.2 10.0 478 3.6

Autumn 2930 8.7 5.5 243 5.2

Winter 1180 12.3 2.1 306 39

e eers Spring 4960 18.8 15.3 574 3.1

Rugstelifkis o mmer 6930 11.2 226 467 2.8

Autumn 2930 8.5 11.0 276 37
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Table 2. Correlation coefficients between Iy, Fq, Es, Ah, and 7.

I() E() Es T Ah I() E() Es T
Preila Ruagsteliskis
Ip 1.000 0949 0.966 —0.949  0.999 1.000  0.215 0.988 —0.989
Ey 1.000 0.847 —0.909  0.961 1.000 0.107 —0.318
Es 1.000 —0.952  0.960 1.000 —0.955
T 1.000  —0.959 1.000
Ah 1.000

of low surface roughness on the relatively smooth wa-
ter surface, the wind speed does not increase as much
with height above the sea level as it does on land. The
land surface roughness near the Preila station, where
scrubs are predominant, is also much lower than near
Ruagsteliskis where mature forest is widespread. For
this reason, the air turbulence is more intensive and val-
ues Fy and E are higher at the Rugsteliskis station. All
these factors determine the obtained ozone lifetime at
two rural stations (Preila and RugsteliSkis) having dif-
ferent values during the same season (Table 1). The
estimated ozone lifetimes are consistent with the re-
sults found in other works [22-25]. The comparison of
the estimated ozone lifetime under different rural condi-
tions, e. g., with prevalence of different underlying sur-
faces, shows that ozone lifetimes differ from 1.3 up to
1.6 times. The ground-level ozone lifetime was esti-
mated to be in the range of 3.6-5.6 hours at the rural
Preila station and in the range of 2.8-3.9 hours at the
Rugsteliskis station during different seasons.

The linear regression method was applied to estimate
correlation coefficients between Iy, Eo, Es, Ah, and 7
variables at both stations. Ah is the difference between
the maximum and minimum mixing height at the Preila
station. The obtained results are presented in Table 2.

As can be seen from Table 2, most of the correlation
coefficients (indicated in bold) are statistically signif-
icant, at the significance level & = 0.05. According
to [26], if the number of paired observations is equal
to 4 (see Table 1), the critical value of the correlation
coefficient should be not lower than 0.950 at the signif-
icance level @ = 0.05. It means that the ozone enrich-
ment maximum due to turbulent mixing is proportional
to the maximum of the solar radiation intensity. That
confirms that the solar radiation intensity can be used
as the main parameter for the calculation of the ozone
lifetime under rural conditions.

5. Conclusions

The new method for the estimation of the ground-
level ozone lifetime under rural conditions during dif-

ferent seasons was developed. The method allows
evaluating the ozone lifetime according to the discrep-
ancy between the solar radiation intensity and dura-
tion, related turbulent air mixing height maximum,
and the ozone concentration maximum during the day.
The least-squares method was applied to determine the
ozone decay rate and the air enrichment with ozone dur-
ing the night hours and under maximum turbulent mix-
ing conditions in the atmosphere. The ozone lifetimes
were calculated using data from the Preila station. For
the method validation, the same method was applied to
the data from the other station Ragsteliskis. The ob-
tained ground-level ozone lifetimes were similar. They
were in the range of 3.6-5.6 hours at the rural Preila sta-
tion and in the range of 2.8-3.9 hours at the Rugsteliskis
station during different seasons.

Acknowledgement

This study is part of EMEP project that is partially
funded by the Lithuanian State Science and Studies
Foundation.

References

[1] Ground-Level Ozone in the 21st Century: Future
Trends, Impacts and Policy Implications 2009 (Royal
Society Publishing, London, 2008).

[2] G. Zeng, J.A. Pyle, and P.J. Young, Impact of climate
change on tropospheric ozone and its global budgets,
Atmos. Chem. Phys. Discuss. 7, 11141-11189 (2007).

[3] R. Girgzdiene and A. Girgzdys, Variations of the
seasonal ozone cycles in the Preila station over the
1988-2001 period, Environ. Chem. Phys. 25(1), 11-16
(2003).

[4] B.A. Schichtel and R.B. Husar, Eastern North Ameri-
can transport climatology during high- and low-ozone
days, Atmos. Environ. 35, 1029-1038 (2001).

[5] J.F. Lamarque, P. Hess, and L. Emmons, Tropospheric
ozone evolution between 1890 and 1990, J. Geophys.
Res. 110, D08304 (2005).

[6] U. Rummel, C. Ammann, G.A. Kirkman,
M.A.L. Moura, T. Foken, M.O. Andreae, and



(7]

(8]

[9]

(10]

(11]

(12]

(13]

(14]

J. Sakalys and R. GirgZdiené / Lithuanian J. Phys. 50, 247-254 (2010)

F.X. Meixner, Seasonal variation of ozone deposition
to a tropical rain forest in southwest Amazonia, Atmos.
Chem. Phys. 7, 5415-5435 (2007).

C. Andersson and M. Engardt, European ozone in a fu-
ture climate: Importance of changes in dry deposition
and isoprene emissions, J. Geophys. Res. 115, D02303
(2010).

M.W. Gallagher, K.M. Beswick, G. McFiggans,
H. Coe, and T.W. Choularton, Ozone dry deposition
velocities for coastal waters, Water Air Soil Pollut. Fo-
cus 1(5-6), 233-242 (2001).

J.M. Sigler, ].D. Fuentes, R.C. Heitz, M. Garstang, and
G. Fisch, Ozone dynamics and deposition processes at
a deforested site in the Amazon basin, AMBIO 31(1),
21-27 (2002).

W.L. Chameides and D.H. Stedman, Tropospheric
ozone: Coupling transport and photochemistry, J. Geo-
phys. Res. 82, 1787-1794 (1977).

D.S. Stevenson, F.J. Dentener, M.G. Schultz,
K. Ellingsen, T.P.C. van Noije, O. Wild, G. Zeng,
M. Amann, C.S. Atherton, N. Bell, D.J. Bergmann,
I. Bey, T. Butler, J. Cofala, WJ. Collins,
R.G. Derwent, R.M. Doherty, J. Drevet, H.J. Es-
kes, A.M. Fiore, M. Gauss, D.A. Hauglustaine,
L.W. Horowitz, I.S.A. Isaksen, M.C. Krol, J.F. Lamar-
que, M.G. Lawrence, V. Montanaro, J.F. Muller,
G. Pitari, M.J. Prather, J.A. Pyle, S. Rast, J.M. Ro-
driguez, M.G. Sanderson, N.H. Savage, D.T. Shindell,
S.E. Strahan, K. Sudo, and S. Szopa, Multi-model
ensemble simulations of present-day and near-future
tropospheric ozone, J. Geophys. Res. 111, D08301
(2006).

Y. Wang, J.A. Logan, and D.J. Jacob, Global simula-
tion of tropospheric O3—NO,-hydrocarbon chemistry.
2. Model evaluation and global ozone budget, J. Geo-
phys. Res. 103, 10727-10755 (1998).

AM. Fiore, DJ. Jacob, 1. Bey, R.M. Yantosca,
B.D. Field, A.C. Fusco, and J.G. Wilkinson, Back-
ground ozone over the United States in summer: Ori-
gin, trend, and contribution to pollution episodes,
J. Geophys. Res. 107(D15), 4275 (2002).
Intergovernmental Panel on Climate Change. Climate
Change 2007. The Physical Science Basis. Contribu-
tion of Working Group I to the Fourth Assessment Re-

[15]

[16]

(17]

(18]

[19]

(20]

(21]

(22]

(23]

(24]

[25]

(26]

253

port of the Intergovernmental Panel on Climate Change
(Cambridge University Press, London, 2007).
HYSPLIT4 (Hybrid Single-Particle Lagrangian
Integrated Trajectory) Model, NOAA Air Re-
sources Laboratory (Silver Spring, MD., 1997).
http://www.arl.noaa.gov/ready/open/hysplit4d.html .

R. Girgzdiene, S. Bycenkiene, and A. Girgzdys, Varia-
tions and trends of ground—level ozone and AOT40 in
the rural areas of Lithuania, Environ. Monit. Assess.
127(1-3), 327-335 (2007).

V.P. Aneja, R. Mathur, S.P. Arya, Y. Li, G.C. Murray,

and T.L. Manuszak, Coupling the vertical distribution
of ozone in the atmospheric boundary layer, Environ.

Sci. Technol. 34(11), 2324-2329 (2000).

0. Fatogoma and R.B. Jacko, A model to estimate mix-
ing height and its effects on ozone, Model. Atmos. En-
viron. 36, 3699-3708 (2002).

R. Girgzdiene and A. Girgzdys, The influence of wind
parameters on the ozone concentration variation on the
Baltic Sea coast, Environ. Chem. Phys. 23(3—4), 112—
117 (2001).

0. Klemm, W.R. Stockwell, H. Schlager, and
M. Krautstrunk, NO, or VOC limitation in East Ger-
man Ozone Plumes? J. Atmos. Chem. 35, 1-18 (2000).
H. Agl’lstsoon and H. Olafsson, Forecasting wind gusts
in complex terrain, Meteorol. Atmos. Phys. 103, 173—
185 (2009).

S. McKeen, E.Y. Hsie, M. Trainer, R. Tallamrau, and
S.C. Liu, A regional model study of the ozone budget in
the Eastern United States, J. Geophys. Res. 96, 10809—
10845 (1991).

U. Neu, T. Kunzle, and H. Wanner, On the rela-
tion between ozone storage in the boundary layer and
daily variation in near-surface ozone concentration — a
case study, Boundary-Layer Meteorology 69, 221-247
(1994).

S. Bronniumann and U. Neu, Weekend-weekday differ-
ences of near-surface ozone concentrations in Switzer-
land for different meteorological conditions, Atmos.
Environ. 31, 1127-1135 (1997).

P.N. Racherla and P.J. Adams, The response of surface
ozone to climate change over the Eastern United States,
Atmos. Chem. Phys. Discuss. 7, 9867-9897 (2007).
R.R. Sokal and F.J. Rohlf, Introduction to Biostatistics
(W.H. Freeman & Company, New York, 1987).



254 J. Sakalys and R. GirgZdiené / Lithuanian J. Phys. 50, 247-254 (2010)

0ZONO GYVAVIMO TRUKMES PAZEMIO ORE MAZAI UZTERSTOJE VIETOVEJE NUSTATYMAS

J. §akalys, R. GirgZdiené

Fiziniy ir technologijos moksly centro Fizikos institutas, Vilnius, Lietuva

Santrauka

Ozono gyvavimo trukmé paZemio ore labiausiai priklauso nuo
cheminiy priemaiSy koncentracijos ore, meteorologiniy salygy bei
vietoves paklotinio pavirSiaus, ant kurio didZioji dalis jo suyra, fizi-
niy ir cheminiy savybiy. Visy §iy parametry, nustatant ozono gyva-
vimo trukme, ivertinimas yra labai sudétingas ir keblus uzdavinys.
Straipsnyje pateikiamas metodas leidZia jvertinti ozono gyvavimo
trukme mazai uZterStoje vietovéje, remiantis Saulés spinduliuotés
intensyvumu ir trukme bei Saulés intensyvumo ir su juo susijusio
turbulentinio oro maiS§ymosi maksimumo ir ozono koncentracijos
maksimumo per para nesutapimu. Sis trukmés poslinkis atsiranda
todeél, kad ozonas, SvieCiant Saulei bei intensyvéjant turbulentiniam
oro maiSymuisi, kaupiasi ir jo koncentracijos ore maksimali verté
paros eigoje stebima véliau nei maksimali Saulés spinduliuoté. Sau-
lés spinduliuotés intensyvumas ir trukmé yra svarbiausi veiksniai
praturtinant pazemio oro sluoksni ozonu, nes, didé¢jant spinduliuo-
tés intensyvumui, didéja ir turbulentinis oro maiSymasis bei akty-
véja fotocheminés reakcijos. Saulés spinduliuotés intensyvumo ki-
timo matematiné iSraiSka gauta i§ eksperimentiniy Preilos stoties
matavimo duomeny. Turbulentinis atmosferos maiSymasis neis-
nyksta ir nakti, tik Zymiai susilpnéja, todél modelyje yra paramet-

ras, aprasantis pastovy paZzemio oro sluoksnio praturtinimg ozonu
visg para, ir kitas parametras, atitinkantis ozono susidaryma esant
Saulés spinduliuotei. Skai¢iavimuose naudotas maziausiy kvadraty
metodas. Panaudojus 2004-2005 m. eksperimentinius Preilos ir
Rugsteliskio stociy sezoninius ozono koncentracijos ore duomenis
atlikta sukurto modelio patikra parodé gera eksperimentiniy rezul-
taty ir modelio atitikima. [vertintos ozono gyvavimo ore trukmeés
(3,6-5,6 valandos) Preilos foninéje stotyje yra ilgesnés nei Rags-
teliskio stotyje (2,8-3,9 valandos). Zinoma, kad ozono gyvavimo
trukmé priklauso nuo azoto oksidy (NO ), biogeniniy lakiyjy orga-
niniy junginiy (monoterpenas, izoprenas ir kt.) ir lakiyjy organiniy
junginiy (LOJ) koncentracijos ore. Preilos stotis gali buti priski-
riama vietovei, kur ozono koncentracijos dydZiui itakos gali turéti
LOIJ kiekis atmosferoje. Rugsteliskio stotyje eksperimentiniai ma-
tavimai rodo padidinta NO,, koncentracija. Sios stotys yra vietovése
su labai skirtingu Zemés paklotiniu pavirSiumi, t.y. Preila yra ant
Baltijos juros kranto, o Rugsteliskis — miskingoje vietovéje. Dél
didesnio paklotinio pavirSiaus SiurkStumo Rugsteliskio stoties ap-
linkoje vyksta didesnis nei Preilos vietovéje turbulentinis oro mai-
Symasis ir didesnis paZemio oro praturtinimas ozonu. Siy vietoviy
iSvardinti ypatumai ir léme skirtingus ozono gyvavimo ore trukmes.



