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THE POTENTIAL OF ATMOSPHERIC AIR AND WATER STABILITY UNDER
ANTHROPOGENIC PRESSURE IN THE TERNOPIL REGION
The criteria of evaluation of the potential of stability such environmental components as atmospheric air and

water under anthropogenic influence are proposed. The analysis of the potential of cleansing and renewing of
atmospheric air and waters in the Ternopil region was carried out as a fundamental for standardization of the intensity

of economic pressure.
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The topicality of the investigation. The
growth of technological influence on nature has
provoked different ecological problems including

environmental pollution and landscape
degradation. The changing of different
environmental components (air, water, soil,

vegetation and others) because of economic
activity provokes the destruction of the natural
mechanism of its regeneration. The result of such
transformations is the exhaustion of many kinds
of natural resources that are the foundation of
industrial and agricultural production and
recreation development.

The definition of "environmental stability"
can be interpreted as the abilities of landscapes
and their components to become clean, to restore
their structure and renew their function by the
virtue of the natural mechanisms of regeneration.

According to the principles of sustainable
development (Rio0,1992), it is necessary to work
out the main directions of regulation and
harmonization of ecological, economic and social
development of the Temopil region. The
evaluated potential of environmental stability can
be used as fundamental for calculation of

economic  pressure  intensity to  secure
environmental protection.

Analysis of the latest research and
publications

The intensity of industrial influence on
environmental conditions in Ternopil region was
investigated by L.Tsaryk. Atmosphere's pollution
in Ternopil region was analyzed by L.Yankovska
and [.Barna. At first potential of environmental
stability in Ternopil region was evaluated by
L.Yankovska.

Presentation of the main material

The aim of the research is to evaluate and
analyze the potential of atmospheric air and water
stability in the Ternopil region.

Results of the research. Atmospheric air is
one of the most polluted environmental
components. There are natural atmosphere
cleansing mechanisms such as:

v" horizontal migration and dispersion of
the pollutants thanks to wind circulation;

v vertical cleansing by the virtue of
precipitation  (especially heavy rain and

thunderstorms);

v' pollutants  decomposition
ultraviolet radiation influence;

v assimilation of different pollutants by
plants.

The negative factors that evoke the pollutants
accumulation in the atmosphere are fogs,
temperature inversions, calms.

The potential of atmospheric air stability - is
its ability to transform and remove pollutants due
to meteorological mechanisms.

The index of the meteorological potential of
atmosphere stability (Impas) can be evaluated as a
correlation between the quantity of windy and
rainy days during the year and the days with
exceedingly negative to the atmosphere cleansing
factors (fog, calms, rainless days). It can be
calculated by the formula (1) ( a method by V.A.
Baranovsky):

_R+W
vt F+L

due to

e

I mpas — meteorological potential of air s
stability;

R — quantity of days with precipitation of
more than 5 mm;

W — quantity of days with the wind power of
more then 6 m/sec;

F — quantity of foggy days;

L — quantity of days with light winds or
calms (0 — 2 m/sec).

If I mpas is less than 1 — there is a deficit of
atmospheric ability to transform and remove
pollutants.

The territorial aspect of meteorological
potential of atmosphere stability was investigated
using the method of line interpolation between the
meteorological stations of the Ternopil region that
are situated in Bila Krynytsya (Krements),
Ternopil, Berezhany and Chortkiv.

So, the use of this method allows us to divide
the territory of the investigated region into three
parts that differ from the meteorological potential
of atmospheric stability (Fig. 1): Northern part (I
mpas = 2,3); Central part (I mpas = 1,4); Southern
part (I mpas = 0,7).
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The index of the meteorological pnti o
of atmospheric stability:

B2 —nigh;
— middle;
—  low.

I - Northern part;
T - Central part:

IT a - Western part;
II 6 - Eastern part;

I1T - Southern part. Fig. 1. The potential of atmospheric stability in the Ternopil region

The Northern part includes Krementsk,
Shumsk, Lanivetsk regions, and the northern parts
of Zboriv and Zbarazh regions. It is characterized
by the highest potential of atmosphere self-
cleansing because of predomination of the
horizontal migration of pollutants. Winds that
reach more than 6 m/sec blow near 60 % days in a
year. The average wind power is near 4
m/sec.(mostly rain). The amount of precipitation
is 550 — 650 mm. Foggy days are observed only 5
% days in a year, light winds circulate near 40 %
days. So the processes of atmosphere self-
cleansing prevail over the accumulation of
pollutants.

The lowest potential of atmospheric stability
was found in the Southern part of the Ternopil
region (including most of the territory of
Monastyrysk, Buchatch, Zalischyky, Borschiv

regions, and the southern part of Berezhany and
Chortkiv region). The prevailing wind power is
2,8 m/sec during the year (and only 2,0 m/sec in
the summer). The intensive wind circulation is
observed near 30 % days in a year. There are 12
% foggy days that favor the accumulation of
pollutants. The frequency of rainfalls is 33 % of
days in a year, that is the lowest index in the
investigated region.

The Central part of the Ternopil region is
characterized by the middle level of the potential
of atmospheric stability. But meteorological
indicators vary a lot from west to east. Thus, it
was divided into the Western and Eastern parts.
The Western part is characterized by the greatest
quantity of rainfalls in the region (more than 650
mm) and their frequency is near 40 %. At that
time the average wind power is 2,9 m/sec in the
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Western part and the winds more than 6 m/sec
blow only 42 % days in a year. Fog is observed
only during 10 % of days in a year.

But the wind circulation is more intensive in
the Eastern part (the winds more than 6 m/sec are
observed 56 % days in a year), the prevailing
wind power is 3,4 m/sec. But there are many
foggy days in the Eastern part (20 %)m that
makes a negative influence on the atmospheric
stability.

So the evaluation of the meteorological
potential of atmospheric stability in the Ternopil
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region has allowed us to find out that the
processes of atmospheric self-cleansing dominate
over processes of pollutant accumulation all over
the territory of the investigated region. Index of
atmospheric stability decreases from the North to
the South of the region.

The potential of water stability consists in
the ability of water to remove, transform and
neutralize pollutants that have got in the waters
(rivers, lakes, ponds) with the sewage and due to
different kinds of human activity.

The potential of water stability:
L_1- very low;

—low;
E= - less than average;
7] — average;

B - higher than average;
Bl - high

Fig 2. The potential of water stability in the Ternopil region

The criteria of evaluation of the potential of
water stability are:

- hydrological characteristics such as the
speed of the currents, volume of water flow, and
others that determine the pollutants dissolution

and the ability of water to take pollutants out of
the lakes, rivers and others reservoir limits;

- the colour of water (means the humic and
fulvic acid concentration) determines the
biological mechanisms of water cleansing;
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- water temperature that has an influence on
the intensity of the mineral dissolution and
transformation of the pollutants. The experimental
investigations prove that the optimal temperature
for water self-cleansing is 20 — 25 °C. If the
temperature is lower than 16 °C the process of
pollutants neutralization slows down;

- assimilation of the pollutants by water-
plants and its transforming due to the processes of
production and destruction in trophic chains.

The coefficient of the potential of water
stability (Cpws) can be calculated by the next
formula 2 (the method by V.A.Baranovsky):

Cpws = (A/365)*J*W 2)

A — the numbers of days with the water
temperature more than 16 °C;

J — index of water colour (¢) (ifc=0-30° J
=1;¢=30-60° J=0,9,c=60-90° J=0,8 ...);

W — the volume of water flow.

The territorial aspect of the potential of the
water stability was investigated using the method
of line interpolation between the hydrological
posts within the drainage-basins.

The watersheds were regarded as zero lines.

We have proposed the next scale of the
potential of water stability in accordance with
Cows:

0-0,1 —very low;

0,1 -0,2 —low;

0,2 — 0,3 — less than average;

0,3 — 0,4 — average;

0,4 — 0,5 — higher than average;

more than 0,5 — high.

So very low potential of water stability is
typical for small rivers (Fig. 2) because of low
indexes of hydrological characteristics.

The water temperature is more optimal for
rivers self-cleansing in the southern part of the
Ternopil region (for Seret and Zbruch rivers).

The rivers of the northern part of Ternopil
region (Vilia, Goryn, lkva) have good self-
cleansing hydrological characteristics. But the
potential of water stability is lower there, because
of water temperature that is colder than in the
southern part.

The river Seret has the best ability for water
stability thanks to hydrological characteristics, the
water temperature and biological mechanisms of
cleaning (Chart 1.)

Chart 1.
The indexes of water stability
Ne | hydrological the number the water the index | biological the speed of | the
post of the days colour of colour | components | the current coefficient
with water | (concentration of water of water
temperature | of fulvic and stability stability
>16°C humic acids) °
1 | Berezhany 68 30-52 0,9 0,17 3,68 0,13
2 | Zadariv 50 30-52 0,9 0,12 8,54 0,21
3 | Pidhaytsi 40 35-52 0,9 0,10 1,05 0,02
4 | Koropets 55 30-52 0,9 0,14 2,55 0,07
5 | Kaplyntsy 86 30-35 0,9 0,21 1,98 0,08
6 | Buchach 94 30-35 0,9 0,23 5,84 0,27
7 | V.Berezovytsya 102 30-39 0,9 0,25 5,05 0,26
8 | Chortkiv 98 30-35 0,9 0,24 13,07 0,64
9 | Strilkivtsy 107 30-43 0,9 0,26 1,70 0,09
10 | Volochysk 96 30-43 0,9 0,24 3,22 0,15
11 | Zavallya 112 24-30 1 0,31 8,14 0,51
12 | V.Mlynivtsy 53 25-30 1 0,15 3,83 0,12
13 | Yampil 76 25-30 1 0,21 6,06 0,26
14 | Kuniv 55 30-31 0,9 0,14 4,08 0,12

Conclusions: Therefore, the evaluation of the Ternopil region meteorological potential of atmosphere
stability has allowed us to find out that the self-cleansing processes of the atmosphere dominate over
processes accumulating pollution all over the territory of the investigated region. Index of atmosphere
stability decreases from the North to the South of the region.

Mainly the potential of water stability is proportional to the river length. Thus, we need to protect small

rivers most of all.
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AHoTais:

JI.B. Auxoscvka, IM. Bapna. TIOTEHLIAJT CTIMKOCTI ATMOC®EPU TA ITIOBEPXHEBUX BOJI
TEPHOITUILCHKOT OBJIACTI B YMOBAX AHTPOIIOTEHHOI'O HABAHTAYXEHHS.

Jlnst BH3HAUYEHHS TMOTEHIay CTiHKOCTI atMocdepn TepHOMUIBLCHKOI o00JacTi 10 3a0pyaHeHHS OYJI0
MIPOaHATI30BaHO JaHi MPO CEPEeNHBOPIYHY KiJIbKICTh OMAJiB, TOBTOPIOBAHICTH IHIB 3 OMaJaMH TIOHAIL S5 MM,
nepeBaXkatody IIBUAKICTh BITPY MPOTATOM POKY, B TOMY YHMCJi HOBTOPIOBAHICTb JHIB 31 IITHISIMH, CHIBHUM BITPOM,
TyMaHaMH.

3aranom Haja Tepuropicro TepHONUIbCHKOI 00JacTi MepeBakaroTh MPOLECH caMoouuineHHs armocdepu. YiTko
BuAinsAeThes [1iBHIYHUI paiioH 3 HAWBUINUM B 00JaCTi MOTEHIIATIOM CAMOOYHIICHHS aTMOC(EepH, 0 3a0e3MeuyeThCs
TYT 3A€0UIBIIOTO 3a PaxyHOK T'OPH30HTAIBHOIO BHHOCY 3a0pYIHIOIOYHMX PEYOBHH 3aBASKHM YacTi IIOBTOPIOBAHOCTI
BITpIB 13 IIBUAKICTIO MOHAT 6 M/C. JIocHTh YyacTa MOBTOPIOBAHICTh psicHUX onaiB (35% MHIB y polri) 3a0e3meuye TakoxK
BEpPTUKAJIbHE CAMOOYHIIEHHS MOBITps. HalHmKIMA METEOPOTIOTiYHNNA MOTEHITia) CTiKoCTi atMocdepu y IliBneHHOMY
paiioHi, Jie CIOCTEpiracThCsl HaHMKYA B 00JIaCTi CepeHs MBHUIKICTh BiTPY, HailuacTillle TOBTOPIOIOTHCS OE3BIiTpsSHA
MOT0/1a 1 TYMaHH, IO CIPUSIIOTH 3aTPUMAHHIO 3a0pYIHIOIOYHX YaCTOK y MPU3EeMHOMY mapi atMmocdepu. [Ipore 3aranom
TYT TaKOX MEPEBAKAIOTH MPOIECH caMoodHIneHHsT atMocdepr. CBOEpiTHUM y IbOMY BimHOIIeHHI € [leHTpansHuUit
paiioH, MO XapaKTepU3yeEThCsS CEpeqHIM B 00JacTi MOTEHIiaIoM caMoouuIneHHs atMochepu. [Ipore, 3Bakaroun Ha
HEOJHOPITHICT y HOTO MeXax OCHOBHUX METEOPOJIOTIYHUX ITOKA3HHKIB, JaHWW paioH MOXKHA TIOMUINTH Ha JBa
nigpaiionn: 3axinauit Ta Cxigawii. Tak, y 3axiqHoMy migpaiioHi BUIIaJae HAMBUIIA B 00JaCTi KUTBKICTh OMAIiB (TIOHAT
650 MM) 1 Ha4aCTILIOKO € IX MMOBTOPIOBaHICTh. HaToOMICTh, Y CXiJHIH YaCTHHI — IHTEHCUBHIIINI BITPOBHI PEXUM.

[Ipu BU3HAUCHHI CTIMKOCTI IIOBEPXHEBHUX BOJ| BPaXOBYBAINCH IX I'iIPOJIOTIUHI XapaKTEpUCTUKH (Y IEpIIy Yepry,
cepenHs OaraTopiyHa BUTpaTa BOAM), L0 BH3HAYAIOTh BEJIMYMHY PO3YMHEHHS Ta LIBHIKICTH BUHOCY 3a0pyIHIOIOUMX
PEUOBHUH, a TAKOX KOJILOPOBICTH (PiBEHb KOHLEHTpALl I'yMiHOBHX 1 (DyJbBOKUCIIOT) Ta TEMIIEPATYPHUH PEXUM BOAU
(KITBKICTR JHIB MPOTSATOM POKY i3 CEpeIHbOA000BOIO TeMIiepaTypoto Boau mouan 16 °C), Big AKHX 3HAYHOIO MipOIO
3aJIe)KUTh IHTEHCUBHICTh MPOLIECY MiHepati3allii MPUPOJTHUX 1 aHTPOIIOTCHHHUX JOMIIIOK Y BOJI Ta piBeHb 0i0JI0TIYHOTO
CaMOOYHIIIEHHS BOJONMH.

OTo%X, ITyXe HU3bKHI MOTEHIIa]l CAMOOYHUIIICHHS BiIMIYeHHI y BEpXiB’Ax pik o0jacTi Ta y 6aceifHaX HEBEIUKHUX
pIivOK, 10 3YMOBIIEHO, HacaMIlepel, HU3bKUMH MOKa3HUKaMH BUTPATH BOAW y HUX. HalWBHIMI MOTEHIIIan CTiHKOCTI
xapaktepHuii g p. Ceper (miBIEHHIiNIe Micisl BmamiHHA p. [Hi3HOT) Ta HWKHBOI Tewil p. 30pyd. Otxe,
HalypasJIMBIIIUMH JI0 AHTPOIIOIEHHOTO HABAHTAKCHHS € Malll piukM 00JacTi, Ha OXOPOHY 1 BIATBOPEHHS SKHX
HEOOXI1THO CIIPSMOBYBATH OCOOJIMBI 3yCHILIS.

Karouosi ciioBa: moTeHIian CTIMKOCTI, aHTPOIIOICHHE HaBaHTa)KEHHs, aTMOC(EpHe MOBITPs, TTOBEPXHEBI BOIH,
HaBKOJIMIITHE CEPEIOBHUIIIE.

AHHOTAIIUA:

JL.B. Anxoeckasn, U. H. Bapua. TIOTEHIINAJI VCTOMUYMBOCTU ATMOC®EPHI U TIOBEPXHOCTHBIX
BOJ TEPHOITOJILCHKOM OBJIACTU B YCJIIOBUAX AHTPOIIOTEHHOM HATPY3KH.

[IpennioxxeHbl KPUTEPUU OICHKH TOTEHI[MANIa YCTOWYMBOCTH TaKMX KOMITOHEHTOB OKPYKAIOMIEH Cpenbl, Kak
aTMOC(QEpPHBIN BO3yX M MOBEPXHOCTHBIE BOJBI B YCIOBUSAX aHTPOIMOTEHHOW HArpy3kd. VICTIONHEH aHAIM3 MOTEHIIMAIA
CaMOOYHIICHNSI ¥ CaMOOOHOBIICHHS aTMOC(EpHOTO BO3IyXa W TOBEPXHOCTHBHIX BOJ TepHOMOJBCKOW 00JacTH B
KadecTBe QyHIaMEHTAILHOTO MaTepuaa Juisi HOPMHPOBAHHSI aHTPOITOTEHHBIX HATrPy30K.

KiroueBble cioBa: MOTCHIMAN YCTOHYMBOCTH, AaHTPOIOrCHHAs Harpy3ka, aTtMoC(epHBIi BO3AYX,
MIOBEPXHOCTHBIE BOJBI, OKPY>KaIOIIAsl Cpe.a.
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