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Abstract. The elements determining the meteorological conditions are the main parameters in processes of airborne pol-
len modeling. In modern research the influence of different meteorological element or their complex is analyzed basing
upon the statistic methods or using dispersion models in which the possible influence of meteorological parameters upon
airborne pollen is described in equations. The correlation of meteorological indicators and pollen concentration in the at-
mosphere fixed in Klaipéda Aerobiological Station is analyzed in this article. The coefficients of correlation of meteoro-
logical parameters and pollen concentration are calculated basing upon the Spearman’s rank correlation method. The
analysis of various factors was used for determining the complex influence of meteorological parameters upon the pollen
concentration in the air. After evaluation of influence of meteorological parameters as separate factors one has determined
that more than a half of analyzed pollen types showed statistically reliable (p < 0.05) correlation of pollen amount in the
air and relative air humidity (89%), air temperature (74%) and amount of precipitation (52%). The investigation results
showed that 37% of pollen amount of indicated plants genera and families in the atmosphere was determined by wind ve-
locity. After evaluation of complex influence of meteorological factors on the concentration of pollen spread in the air one
has determined that relative humidity and/or air temperature are one of the most significant environmental factors deter-
mining the amount of pollen in the atmosphere during the vegetation. Their influence was determined for all the three ca-

ses under study.
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1. Introduction

Big part of human population is sensitive to pollen of
some plants. Composition and seasoning, as well as
strength of polynosis, time and provocatives of pollen
floating in the air differs over different locations in the
world. Aerobiological monitoring in Lithuania has started
only in 2003, a lot later than in bigger European coun-
tries, so data range is smaller. With increase of environ-
mental pollution and climate changes airborne pollen
monitoring is becoming of greater importance medically
and socio-economically. Despite this situation net of
monitoring is maintained only by the initiative groups of
scientists in the national dimension. This definitely re-
duces the expansion of researches and use of data for
forecasts shaping. Nowadays in Lithuania there are wide
analyses air pollutants such as NO,, CO (Juostas and
Janulevi¢ius 2009) or particulate matter (Baltrénas et al.
2007; Vyziené and Girgzdys 2009). Attention for last-
mentioned is particularly increased, but united opinion
still underrates joint analysis of abiotical and biotical
particles. The main reason might be the lack of informa-
tion about the reveal of biological particles in the air and
their relation with meteorological factors.

Meteorological conditions have significant influence
upon the composition of atmosphere aerosol (Rimkus et

al. 2006; Baltrénas et al. 2007; Feiziené et al. 2009).
During the vegetation besides the abiotic particles there
are pollen of anemophilous plants in the air. They in-
crease the general concentration of inhaled particles.
Anthropogenic pollution emissions are controlled by
various biofilters (Baltrénas and Zagorskis 2010). More-
over, the pollen allergens not only cause the unpleasant
sensations, outbreaks of allergies and complicate the
course of pulmonary diseases but also worsen the quality
of people life.

The elements determining the meteorological condi-
tions are the main parameters in processes of pollen
spread modeling (Garcia-Mozo et al. 2002; Smith and
Emberlin 2006). While modeling the pollen spread the
average, minimal and maximal air temperatures are eva-
luated, the influence of precipitation intensity upon the
pollen spread is determined (Laaidi 2001; Rodriguez-
Rajo et al. 2003; Smith and Emberlin 2006). These mete-
orological parameters are separated as the most signifi-
cant and determinant for pollen amount in atmosphere.

After summarizing all researches related to possibili-
ties of evaluation of meteorological conditions influence
upon the pollen spread several main tendencies are becom-
ing apparent. Firs of all, the particular meteorological ele-
ments (e.g. air temperature) (Andersen 1991; Jato et al.
2004) or combinations of meteorological elements (e.g. air
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temperature and amount of precipitation) (Makra et al. 2004;
Peternel et al. 2005) are indicated as the most significant
factors determining the amount of pollen in atmosphere.

When evaluating the general influence of meteoro-
logical conditions upon the pollen spread, air tempera-
ture, relative air humidity, amount of precipitation, wind
velocity are included into complex factor (Rodriguez-
Rajo et al. 2003; Gioulekas et al. 2004; Alcéazar et al.
2009). Moreover, the influence of every meteorological
element upon the particular or several pollen types of
plants genera (families) is specified in the research
(Galan et al. 2000; Rodriguez-Rajo et al. 2003; Crimi et
al. 2004). The former influence is analyzed in two ways:
i.e. basing upon the statistic methods and comparing the
data of pollen concentrations with meteorological data
(Crimi et al. 2004; Gioulekas et al. 2004; Alcazar et al.
2009) or using the models in which the possible influence
of meteorological parameters upon pollen spread is de-
scribed in equations (Andersen 1991; Laaidi 2001; Jato et
al. 2004; Smith and Emberlin 2006).

The influence of meteorological elements upon the
pollen spread depends on geographical situation; there-
fore, not only the values of particular parameters, but also
the complex values or separate meteorological elements
may vary (Veriankaité ef al. 2010a, b). The correlation of
meteorological indicators and pollen concentration in
atmosphere fixed in Klaipéda Aerobiological Station is
analyzed in this article.

Klaipéda region is not only the most important coun-
try traffic centre connecting the West and the East, but
also the most attractive of all county regions for devel-
opment of arriving and local tourism. Therefore, it is very
important to know the regularities of airborne pollen
particles and especially allergens concentration deter-
mined by meteorological conditions.

2. Investigation methods

Aerobiological station of Klaipéda (21°07°32 E,
55°45°20 N) is located near the coastal zone in the western
part of Lithuania. The station is surrounded by a large for-
ested region with Pinaceae as dominant trees. The pollen
trap is mounted at the height of 20 m above the ground and

equipped with the Hirst-type continuous volumetric pollen
sampler (Fig. 1), the 7-day recording version. Air through-
put is 10 litres per min. Particles are impacted on adhesive-
coated transparent plastic tape supported on clockwork-
driven drum. Samples for taking micro-spores were being
prepared under standard methodology and chemical com-
pounds, given in user manual of the aerobiological device.
Pollen were counted in twelve cross bars method, with
microscope, with magnification of 400 times (Mandrioli ef
al. 1998). The average daily pollen concentration was as-
sessed by scanning the area under the microscope slide,
and referring to the results of pollen in that area to 1 m’ of
sampled air averaged over 24 hours (pollen grains/m’).

Pollen counts were monitored from 2004 to 2008,
totally 37 pollen types was identified every year. Pollen
was grouped according to the rules of International Aero-
biological Association, i. e. routine pollen identification
carried out until the level which is possible by using an
optical microscope. Pollen seasons was determined by
assume that the cumulative pollen sum for the particular
year reaches 2.5% of the total annual pollen count (Cor-
den et al. 2002; Adams-Groom et al. 2002). Data from
this aerobiological station is currently in operation and
provides the information to the European Aeroallergen
Network, EAN (http://www.polleninfo.org).

The relationship between pollen dispersal and mete-
orological conditions was studied using daily average
meteorological data (air temperature, relative air humidi-
ty, amount of precipitation and wind velocity) for the
period 2004-2009, provided by the Lithuanian Hydrome-
teorological Service (LHMS). The data of pollen concent-
ration and meteorological parameters were statistically
processed. The correspondence of pollen season data to
the normal distribution was established by using the
Kolmogorov-Smirnov test.

Correlation coefficients of meteorological parame-
ters and pollen concentrations were calculated using the
Spearman rank correlation method.

The influences of meteorological conditions on the
atmospheric pollen counts were estimated by using the
multiple regression analysis. The pollen data were standar-
tised (to match the normal distribution) in order to apply
this method and to calculate correlation coefficients.

Fig. 1. Hirst-type continuous volumetric pollen sampler and scheme of working block: 1 — adhered
pollen; 2 — air flow; 3 — recording drum; 4 — “Melinex” tape; 5 — pump; 6 — air flow
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According to M. Reci et al. (1997) the log(p+1) was used
for calculation, where p — pollen concentration. The in-
fluence of meteorological parameters on the estimated
amount of pollen concluded from these multiple regres-
sion equations. Such situation is often faced with the
problem of multicollinearity, which arises from the fact
that predicted characteristics are correlated (Cekanavigius
and Murauskas 2002). Variables have been eliminated
considering that correlation coefficient value is not de-
crease after removal of the variable. The Student criterion
was used to ascertain the reliability of multiple regres-
sion. Only statistically significant cases was selected and
analyzed regarding not only to multiple regression, but
also the reliability of predicted characteristics (p <0.05
and p <0.01).

3. Results and discussion

3.1. Analysis of separate meteorological parameters
influence upon the amount of pollen in the atmosphere

The marine climate of mid latitude transient to the conti-
nental climate prevails in Klaipéda and is greatly influ-
enced by the Baltic Sea (Jaagus et al. 2010). During the
analysis of possible influence of air temperature, relative
air humidity, amount of precipitation and wind velocity
upon the pollen spread of various plants genera and fami-
lies in Klaipéda, at first the relations between the mete-
orological parameters and pollen concentration during the
pollen season (the years 2004—2009) was determined.

The analysis of research results showed different
correlation of air temperature and concentration of pollen
of identified plants families (genera) (Fig.2). Besides
that, the dependency of the pollen amount in the air and air
temperature was determined in 74% of cases (p <0.05).
The majority (70% of cases when p < 0.05) of calculated
correlation coefficients were positive. Thereby, the
amount of pollen in atmosphere grows with the increase
of air temperature. This regularity is especially significant
as the global warming of climate increases the possibility
of pollen amount growth in the air (Garcia-Mozo et al.

2006; Frei and Gassner 2008) and the number
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Fig. 2. Correlation coefficients (r,) of plants pollen concentra-
tion of various genera and families during the pollen season and
air temperature in 2004—2009

of people suffering from pollen disease what needs addi-
tional expenses both from patients and government.

Especially sensitive to air temperature are the plants,
which vegetations starts early in spring (Kuliené¢ and
Tomkus 1990; Crepin§ek et al. 2006; Veriankaité et al.
2010b). We have conducted the correlation of many years
of Alnus L. and Corylus L. pollen concentration in at-
mosphere and air temperature that has not proved the
abovementioned regularity. The correlation coefficient,
by-turn, has shown statistically reliable correlation of air
temperature and concentration of pollen of plants flower-
ing in June-October. The highest positive correlation
coefficient (r;=0.57, p<0.01) in Klaipéda was deter-
mined for Urticaceae plants and air temperature. When
evaluating the significance of temperature of separate
years upon the spread of Urticaceae pollen Spanish sci-
entists (Galan et al. 2000) got the contradictory results;
however, the reliable correlation was determined in all
cases. It may seem that generalized data may misrepre-
sent the situation predicted for a particular year. How-
ever, the tendencies determined by long-term data are
more useful when modeling these processes for the pur-
poses of climate change analysis.

Taking into consideration the fact that air tempera-
ture determines the processes of pollen release from
plants (Veriankaité ef al. 2010a) and the spread of parti-
cles may be determined by other meteorological parame-
ters, the significance of air humidity for modeled
processes was evaluated. The research results revealed
(Fig. 3) statistically reliable (p <0.05) negative correla-
tion coefficient (from —0.18 up to —0.72, 89% of cases) of
the concentration of pollen of almost all plants families
(genera) identified during the monitoring and relative air
humidity during the vegetation.

Such results allow us claiming that the amount of
pollen in the air decreases with the increase of daily air
humidity. Moreover, the correlation coefficients deter-
mined during the pollen season of relative air humidity
and pollen concentration are definite and less variable in
comparison with the correlation coefficients of air tempe-
rature and pollen concentration.
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Fig. 3. Correlation coefticients (r;) of plants pollen concentra-
tion of various genera and families during the pollen season and
relative air humidity in 2004—2009
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Fig. 4. Correlation coefficients (r,) of plants pollen concentra-
tion of various genera and families during the pollen season and
amount of precipitation in 2004—2009

Correlation coefficients of amount of precipitation
and pollen concentration (Fig.4) showed statistically
reliable (p < 0.05) but very weak, weak or mid intensity
relation (from —0.13 up to —0.39) of these parameters. In
some cases the determined correlation is very weak and
unreliable. Taking into consideration the fact of negative
correlation coefficient dominance, one can make a pre-
sumption that the increase of precipitation amount de-
creases the amount of pollen in atmosphere.

Basing upon the results the precipitation amount
may be included into meteorological factors limiting the
pollen spread. When evaluating the significance of pre-
cipitation as a separate factor for the pollen spread in
atmosphere, the scientists of European countries
(Rodriguez-Rajo et al. 2003; Gioulekas et al. 2004; Al-
cazar et al. 2009) present tendencies analogous to those
determined by us.

The correlation method determined the slight influ-
ence of wind velocity upon the pollen concentration, i.e.
approx. 37% of all cases under study showed reliable
(p <0.05) but very weak or weak correlation of pollen
concentration and wind velocity (Fig. 5).
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Fig. 5. Correlation coefficients (r,) of plants pollen concentra-
tion of various genera and families during the pollen season and
wind velocity in 2004—2009

The results analysis underlined that positive correla-
tion coefficient was got in 7% of all cases under study
and negative coefficient — in 30% of cases, when
p <0.05. It is officially believed that the growth of wind
velocity increases the pollen concentration in the air
(Rodriguez-Rajo et al. 2003). However, the results of
long-term monitoring conducted in the Lithuanian shore
do not completely reflect the mentioned presumption.
This situation may be determined by marine climate and
geographical location of airborne pollen sampler.

The results analysis presented above shows that the
linear dependency of every separate meteorological factor
and pollen concentration in the air does not reveal the
significance of climate conditions for the amount of pol-
len. The fact that the influence of one meteorological
variable upon the pollen amount in the air is complicated
to establish is underlined by other European scientists
(Altintas ef al. 2004; Gioulekas et al. 2004). Moreover,
when modeling the pollen spread and processes determin-
ing it we usually come across the influence of complex
meteorological factors.

3.2. Analysis of complex meteorological
parameters influence upon the amount of pollen
in the atmosphere

The multiple regressive analysis was conducted in order
to evaluate the influence of meteorological parameters the
results of which are presented in the Table 1. The data in
this Table illustrate the multiple regressive equations
made by basing upon the pollen concentration and aver-
age daily air temperature, relative air humidity, amount of
precipitation and wind velocity. The general regressive
equations for the years 2004-2009 (p <0.01) describe on
average 2—40% of pollen data variation (Table 1).

The got low coefficients of determination do not de-
crease the interpretation of results as the analyzed sam-
pling covers the data from 140 (Ulmus L. cases) up to
450 (Poaceae cases). Moreover, the equations were made
by following the principle that the level of significance of
both the equation and variables would satisfy the condi-
tion (p < 0.05); therefore, the obtained results may be the
evidence of meteorological parameters influence upon the
pollen spread. It is complicated to conclude the linear
dependency of pollen and meteorological parameters. It is
also revealed by low correlation coefficients; however,
the obtained results show the obvious influence of mete-
orological conditions upon the dynamics of pollen con-
centration in the air.

The results showed that in the majority of cases
among the complex of meteorological factors the relative
air humidity influences the pollen concentration in the air.
This tendency was determined for 50% (p < 0.01) of pol-
len types during the analyzed period. At the same time,
the influence of other meteorological parameters is also
obvious. It was stated, that in the complex meteorological
parameters influence the air temperature was a significant
factor for 11% (p <0.05) of pollen types. The complex of
several meteorological parameters determines the concen-
tration of pollen in the air. According to the long-term
data collected in Klaipéda Aerobiological Station such
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Table 1. Regression models for the pollen seasons of plants genera and families (2004—2009) made according to the method of vari-
ables inclusion. Variables: T — air temperature, RH — relative air humidity, P — amount of precipitation, WV — wind veloc-
ity (R? — coefficient of determination, p — level of significance according to Stjudent’s criterion)

Pollen type Regression models R? p<
Alnus Mill. 1.870-0.008RH 0.03 0.01
Apiaceae Lindl. 0.559-0.006RH 0.07 0.01
Artemisia L. 1.855-0.026RH+0.088T—0.098 WV 0.34 0.01
Betula L. 3.597-0.028RH 0.16 0.01
Carpinus L. —0.469+0.049T+0.087TWV 0.28 0.01
Chenopodiaceae Vent. —0.304+0.027T 0.12 0.01
Corylus L. 0.683-0.004RH-0.030WV 0.05 0.01
Fraxinus L. 0.911-0.008RH 0.07 0.01
Pinaceae Lindl. 4.196-0.104T-0.018RH 0.17 0.01
Poaceae (R. Br.) Bernhart 1.249-0.011RH+0.029T 0.07 0.01
Populus L. 1.449-0.014RH 0.15 0.01
Quercus L. 1.265-0.010RH 0.06 0.01
Rumex L. 1.202-0.012RH-0.043WV+0.015T 0.19 0.01
Salix L. 1.853-0.019RH 0.26 0.01
Solidago L. —0.292+0.021T 0.04 0.05
Tilia L. 0.240-0.002RH 0.02 0.01
Ulmus L. 0.933-0.009RH 0.17 0.01
Urticaceae Juss. 1.418+0.075T—0.078WV—-0.013RH 0.4 0.01

situation was determined for 39% of plants pollen types.
It should be mentioned that the complex influence for
separate pollen types consists of certain meteorological
parameters, e.g. air temperature, wind velocity and rela-
tive humidity (43%), air temperature and relative humid-
ity (29%), wind velocity and relative humidity (14%) or
air temperature and wind velocity (14%). In spite of the
fact that Spearmen’s correlation coefficient (Fig. 4) and
conducted multiple regression analysis showed that wind
velocity is not the most significant factor causing the
pollen spread, however, alongside the other meteorologi-
cal parameters it undoubtedly determines the amount of
pollen in atmosphere.

It is interesting, that precipitation amount was not
included into the regression model. In spite of the fact
that progressions made of more than 5000 data were eva-
luated for every variable, precipitation amount was de-
termined as a significant factor in no cases. Portuguese
aerobiologists (Ribeiro et al. 2003) evaluate precipitation
amount as insignificant factor in the complex of meteoro-
logical parameters and the research results of other cli-
mate characteristics are similar to those presented in this
articles.

The results of multiple regression (Table 1) revealed
that relative air humidity and air temperature are among
the most significant factors determining the variation of
pollen amount. This statement is proved by the fact that
relative air humidity and/or air temperature are the vari-
ables in the regression equations even in case of presence
of complex influence of meteorological factors upon the

pollen concentration. These equations are not intended
for preparation of future forecasts. This is the way that
allows revealing the influence of meteorological parame-
ters upon the concentration of pollen in atmosphere
bioaerosol.

4. Conclusions

1. After the evaluation of influence of meteorologi-
cal parameters as separate factors it was stated that more
than a half of analyzed pollen types showed statistically
reliable (p < 0.05) correlation of pollen concentration and
relative air humidity (89%), air temperature (74%) and
precipitation amount (52%).

2. It was determined that in 30% of cases of pollen
types recorded in Klaipéda the pollen concentration in
atmosphere increased with decrease of wind velocity
(p <0.05). Other cases are little influenced by wind ve-
locity.

3. After the evaluation of complex influence of me-
teorological factors upon the airborne pollen concentra-
tion it was stated that relative air humidity and/or air
temperature are among the most significant environ-
mental factors determining amount of pollen in atmos-
phere during the vegetation. Their influence was
determined in all cases under study.

4. The original researches showed that it is neces-
sary to evaluate the distinctive correlation of meteoro-
logical parameters and amount of pollen of analyzed
plant family (genus) in the air when modeling the air-
borne pollen in Lithuania.
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METEOROLOGINIU PARAMETRU JTAKOS ZIEDADULKIU SKLAIDAI ATMOSFEROJE [VERTINIMAS
L. Veriankaité, . Sauliené, A. Bukantis
Santrauka

Meteorologines salygas nusakantys elementai yra pagrindiniai parametrai modeliuojant ziedadulkiy sklaida. Nudienos
moksliniuose tyrimuose tam tikro meteorologinio elemento ar jy komplekso poveikis analizuojamas statistiniais metodais
arba taikant sklaidos modelius, kuriuose pagrindinémis lygtimis apraSoma galima meteorologiniy parametry jtaka
ziedadulkiy sklaidai. Straipsnyje analizuojama meteorologiniy rodikliy sasajos su Klaipédos aerobiologinéje stotyje fik-
suota ziedadulkiy koncentracija ore. Meteorologiniy parametry ir ziedadulkiy koncentracijy koreliacijos koeficientai ap-
skaiCiuoti Spearman ranginés koreliacijos metodu. Tiriant kompleksing meteorologiniy parametry jtaka ziedadulkiy
koncentracijai ore, ianalizuota jvairiis veiksniai. Atskirai jvertinus jvairiy meteorologiniy parametry jtaka, nustatyta sta-
tistiSkai patikima (p < 0,05) daugiau nei pusés analizuoty ziedadulkiy tipu Ziedadulkiy kiekio ore ir santykinés oro drég-
mes (89 %), oro temperatiiros (74 %) ir krituliy kiekio (52 %) sgsaja. Tyrimo rezultatai rode, kad véjo greitis turi jtakos
37 % identifikuoty augaly genciy ir Seimy ziedadulkiy kiekiui ore. Ivertinus kompleksing meteorologiniy veiksniy itaka
oru sklindanéiy ziedadulkiy koncentracijai, nustatyta, kad santykinis drégnumas ir/arba oro temperatiira yra vieni
reik§mingiausiy aplinkos veiksniy, lemianc¢iy ziedadulkiy kiekj atmosferoje vegetacijos metu.

ReikS§miniai Zodziai: ziedadulkeés, oro temperatiira, santykinis drégnumas, krituliai, v&jo greitis, daugiafunkcine regresija.

OHEHKA BJIMSAHUS METEOPOJIOT'MTYECKUX TAPAMETPOB HA TUCIIEPCUIO ITBLJIBIIBI B
ATMOC®EPE

JI. Bepsinkaiite, U. lllayaene, A. Bykantuc
Pesome

DIIEeMEHTBHI, OMUCHIBAIONINE METEOPOTIOTHUECKIE YCIIOBUS, SBISIIOTCS OCHOBHBIMU MapaMeTpaMu B MPOIeccax MOJETUPO-
BaHUsI IUCTIEPCUU TIBUIBIBL. B COBPEMEHHBIX MCCIEIOBAHUSX BO3/ICHCTBIE KAXKIOTO METEOPOJIOTUIECKOTO PIEMEHTA UITH
UX KOMIUIEKCA aHAJIM3UPYETCsl C TIOMOIIBIO CTATUCTUYECKMX METOJOB M MoOJeliell paclpoCTpaHeHus, B KOTOPBIX
(yHIaMEeHTaIbHBIMKM YPABHEHUSIMH OITUCHIBAIOTCSI BO3MOXKHBIE d(QEKTHI BO3IEHCTBUS METEOPOJIOTMIECKHUX TapaMeTPOB
Ha pacrpocTpaHeHue TbUIbLBL. CTaThs MOCBSIIEHAa aHAIM3y COOTHONICHHS METEOPOJIOTMYECKMX BEIMYMH C KOHIICH-
Tpalyeil NbUIbLbL, 3a)MKCUPOBAHHON Ha adpobuonornyeckoit cranumu Kiaiinensr. KoadduumenTts! koppensumm Mexy
METEOPOJIOTMYECKUMH TapaMeTpaMy U KOHIICHTpaIlell MbUIBIbI BEIYMCICHBI HA OCHOBE METOJIa PAHTOBOM KOPPEISIIU
CrupMmeHa. AHaiu3 pa3invHbBIX (AKTOPOB ObLT WCMOJB30BAH MUJISI OMPEACTCHUS KOMIUIEKCHOTO BIUSHHUS METEOPOJIO-
TUYECKUX MapaMeTPOB Ha KOHIIEHTPAIIMH TLIBILI B Bo3ayXe. OIeHKa METEOPOIOTHIECKUX MapaMeTPOB KaK OTJEIbHBIX
(akTopoB Mokazana, 4yto 0oJiee MOJOBUHBI AaHATU3UPYEMBIX THUIIOB MBUIBIIB CBUJICTENBCTBYET O CTATUCTUYECKU 3HAYUMOM
(p <0,05) cBa31 MexIy MBUILLION B BO3yXe M OTHOCHTENBLHOM BiaxHOCTBIO (89%), Temmeparypoii Bozayxa (74%) u
ocankamu (52%). Pesynprarhl MccienoBaHMs IMOKa3allk, YTO CKOPOCTh BETpa OKAa3bIBACT BIMSIHUME Ha KOJUYECTBO B
armMocdepe 37% orpeneneHHbIX CEMEHCTB M POAOB MbUIBIEL OlEeHKa KOMIUIEKCHOTO BIMSIHUS METEOPOJOrHYECKHX
(akTOpOB Ha KOHIIEHTPALMIO MBLIBLBI B BO3LyXE MOKa3ala, YTO OTHOCUTEINIbHAS BIXKHOCTH BO3/yXa M(HMIIH) TeMIleparypa
BO3/yXa SIBISIOTCS OJHUMHU U3 HanOoJee BAXHBIX DKOJIOTUYECKUX (PaKTOPOB, OMPEACISIIONINX KOJMYECTBO MBUILIHI B
atMoc(epe B TeUEHHE BETETAIIMOHHOTO Meproia. VX BIMsHIE BBISIBICHO BO BCEX M3YUEHHBIX CIydasX.

KarwueBble ciioBa: IbUIbLA, TEMIIEpATypa BO31yXa, OTHOCUTCIIbHASA BJIQXKHOCTD, OCaJIKU, CKOPOCTH BETPaA, MYJIBTU-PEIPECCHSL.
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