KOHCTPYKTUBHA TEOIPAQIA
| PALIOHAJIbHE BUKOPUCTAHHA
NMPUPOAHUX PECYPCIB

Y[IK 556.53(477.82) https://doi.org/10.31548/zemleustriy2019.04.09

DYNAMICS OF EROSION-ACCUMULATION PROCESSES
ALONG THE STREAM BED OF TURIYA RIVER
(KOVEL HYDROPOST)

T. S. PAVLOVSKA, PhD in geography, associate professor of the chair
of physical geography in Lesya Ukrainka Eastern European National University
1. P. KOVALCHUK, PhD in geography, professor, head of the chair of geodesy
and cartography in National University of Life and Environmental sciences of Ukraine
YU. V. BILETSKYI, PhD in biology, associate professor of the chair of physical
geography in Lesya Ukrainka Eastern European National University
O. V. RUDYK, senior lecturer of the chair of geodesy, Earth ordering
and cadaster in Lesya Ukrainka Eastern European National University
R. M. HENALIUK, 1st year master’s student of specialty 014.07 ,,Secondary
education (Geography)” in Lesya Ukrainka Eastern European National University
e-mail: kovalchukip@ukr.net
pavlovska2011@gmail.com

Abstract.The article reflects the results of the study of deformations of the stream bed of
the Turiya River (Kovel Hydropost, hydro range No. 5) during 1983-2018. For this purpose,
multiple cross-sections of the channel and various combined flow curves were constructed
and analyzed, the levels of water in the river, the relationships between the course of erosion-
accumulation processes along the course and the dynamics of natural and anthropogenic
factors are revealed. The information base of the study was the theoretical basis of the
doctrine of channel processes, which are substantiated in the works of foreign and Ukrainian
scientists, the materials of our own observations, data from the Volyn Center for Hydrology
and Meteorology (hereinafter VCGM). In the process of solving the tasks, the methods of
comparative analysis, synthesis, graphic, mathematical and statistical methods were applied;
the system approach was applied.

During the study it was established that during the specified time interval in the stream
bed there was an alternation of erosion and accumulation processes, which was expressed by
the alternation of periods of some erosion of the stream bed and its siltation. The transverse
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profiles of the Turiya stream bed indicate that during the period 1983-1988, mainly
accumulative processes prevailed in the channel, and in the following period (1988—2008)
they changed to erosion ones. In recent years, rechargeable processes have become dominant
and the profile of the stream bed in 2018 has come closer to its stream bed in 1988.

The flow and water level curves of Turiya confirm our conclusions about trends in erosion-
accumulation processes along the stream bed. During the periods 1983—1988 and 1996—
2000, the accumulation processes dominated, and at the interval of time from 1988 to 1996
and in 2000-2008 erosion processes dominated. The 2009, 2012, 2013, 2014, 2017 curves
are in almost one field, which attests to the stability of the Turiya River over the last decade.

The development of channel deformations depends, mainly, on the hydrological regime of
the river. The dynamics of erosion-accumulation processes along the river Turiya is consistent
with the long-term regime of its maximum runoff: in the 80-ies of the last century a significant
fall in the values of maximum discharge (some decrease in annual precipitation, the influence
of the Kovel reservoir) was observed, which led to their erosion. Compared to this time period,
around the 1990s and during the 2000s, the values of maximum discharge increased slightly.
As a consequence, the eroding ability of the watercourse during floods and freshets increased,
which slightly increased the cross-sectional area of the channel. In the last four years, the
values of maximum discharge have been significantly lower than normal, and as a result
erosion processes have weakened.

Reduction of the maximum discharge of the Turiya River, absence of runoff during the 2015—
2018 boundary, dominance of accumulative processes in the channel leads to eutrophication
of the watercourse, which, in turn, reduces its transport capacity and contributes to the further
accumulation of solids. If this trend continues in the future, then the risks of flooding the Turiya
floodplains in the event of heavy floods or freshets will increase.

Keywords: Volyn region, hydrological regime, hydropost, water flow and water
level curves, transverse profile of river bed, Turiya River, surface runoff, stream bed
deformations.

Actuality of theme.

River systems and erosion-accumu-
lation processes occurring in floodplain
complexes under the action of constant
watercourses have always been closely
monitored by scientists and business-
men because of their widespread dis-
tribution on the earth’s surface and of
great importance for human life. After
all, the processes occurring along river
beds affect not only their morphology
and hydrological characteristics, but
also create certain advantages or threats
to the effective conduct of economic
activities. Hydrogeomorphological phe-

nomena can be caused by both natural
and anthropogenic factors.

The importance of the study of ero-
sion-accumulation processes in the river
system of the Turiya (right tributary of the
Pripyat River) is dictated by several rea-
sons: the very sensitive response of the riv-
er system to anthropogenic influence, due
to the low water content and low transport
capacity of the river, a small part of the un-
derground component in the formation of
its runoff; the need to predict the state of
Polesia reservoirs in the face of global cli-
mate change; the great importance of the
river for water supply to local settlements,
in particular Kovel; the need to optimize
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the use, conservation and enhancement of
the restorative potential of small rivers, to
improve the quality of their water resources
and to improve the environmental situation
in the basin geosystems of Volyn Polesia.

Analysis of recent publications.

Most practical and theoretical ques-
tions and provisions on channel processes
are formulated on the basis of a consid-
erable number of different observations,
studies and generalizations of two major
Russian scientific schools: erosion-accu-
mulation doctrine (founders M. Makka-
veiev and R. Chalov) and hydromorpho-
logical theory of bed-stream theory M.
Kondratiev, I. Popov and others) [10].
Among the prominent scientists who in-
vestigated the stream bed there are the
names S. Altunin, O. Andreiev, V. Ba-
zylevych, N. Baryshnikov, M. Velikanov,
M. Volman, V. Honcharov, N. Znamens-
ka, A. Kahanov O. Kaftan, I. Krylenko, O.
Kroshkin, I. Kuzmin, I. Levi, L. Leopold,
V. Lokhtin, M. Rzhanitsyn, K. Rosynskyi,
B. Snishchenko, S. Khakimov, Ye. Tsaitts,
L. Yaroslavtsev and others [1].

In Ukraine in recent decades, stud-
ies of channel erosion-accumulation
processes, the study of the intensity of
horizontal and vertical deformations
of river beds were engaged H. Bairak,
S. Baranovskyi, Kh. Burshtynska, V.
Vyshnevskyi, P. Horishnyi, V. Hrebin,
L. Dubis, Yu. Karavan, A. Kyryliuk, B.
Kindiuk, L. Kovalska, 1. Kovalchuk, O.
Kozytskyi, O. Konovalenko, L. Koste-
niuk, A. Mykhnovych, Ya. Molchak, 1.
Nakonechnyi, O. Obodovskyi, V. On-
yshchuk, V. Opechenyk, O. Palanychko,
M. Pasichnyk, O. Pylypovych, O. Po-
chaievets, Z. Rozlach, Yu. Ryabokrys, V.
Selskyi, M. Tsependa, V. Shevchuk, L.
Shynkaruk, P. Shuliarenko, O. Shchodro,
Yu. Yushchenko and others [2—7; 9-10;

12-20]. This is due to the significant
intensification of these processes and
phenomena under the influence of natu-
ral (climate change) and anthropogenic
(deforestation, hydrotechnical and road
construction, recreation) factors and the
increasing scale of the negative effects of
their impact on settlements and popula-
tions, lands and communications.

The purpose and task of the article.

The purpose of the article is to detect
deformations of the Turiya river bed in
the range No. 5, located 135 m below the
main Kovel hydropost, during 1983-2018,
to find out the orientation of erosion-accu-
mulation processes in the river channel and
the conditions and factors of their develop-
ment. To achieve this goal, the following
tasks were set and solved: 1) to analyze the
theoretical basis of studies of stream bed
processes in the nineteenth and twentieth
centuries, as well as the modern heritage of
stream bed studies; 2) to study the stream
bed regime of the rivers of Ukraine, types of
stream bed deformations and the factors of
their development; 3) to analyze the main
factors and conditions of development of
erosion-accumulation processes along the
river Turiya (geological and geomorpho-
logical structure, climate, water runoff, an-
thropogenic influence); 4) to construct and
analyze the combined time profiles (as of
1983, 1988, 2008, 2018) of the Turiya bed
in the studied hydro range; 5) construct and
analyze time-varying (1983, 1988, 1996,
2000, 2005, 2008, 2009, 2012, 2013, 2014,
2016, 2017) combined flow and water lev-
el curves in the river; 6) identify the links
between the course of erosion-accumu-
lation processes in the course and the dy-
namics of their natural and anthropogenic
factors; 7) to evaluate the prospects for the
development of channel processes in the
studied hydro range.
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Materials and methods of research.

Methodology base of the study was the
theoretical basis of the doctrine of channel
processes, which are substantiated in the
works of foreign and Ukrainian scientists,
the materials of our own observations, data
from the Volyn Center for Hydrology and
Meteorology (hereinafter VCGM). In the
process of solving the tasks, the methods of
comparative analysis, synthesis, graphic,
mathematical and statistical methods were
applied; the system approach was applied.

Presentation of the main material
and substantiation of the results
of the research.

With the help of Microsoft Office
Excel 2003, we built computer models
of the Turiya cross-section as of 1983,
1988, 2008 and 2018. For graphical
constructions of each time slice, we
chose depths at medium, maximum and
minimum water levels. The constructed

2,5

transversal profiles were superimposed
on each other, which made it possible to
analyze periodic changes of the section
of the stream bed at different water levels
during each of these years. In order to
analyze the deformations of the channel
over a multi-year period, we combined
different profiles on one graph (Fig. 1).
For this purpose, we selected the cross
sections of the channel of the specified
time sections at maximum water levels.
Analyzing the state of the Turiya
bed in 1983, we can see a more active
manifestation of erosion processes near the
left bank. The transverse profile of the bed
in 1988 is somewhat different: in the part
of the riverbed where the greatest depths
were observed in the previous time slice,
accumulation processes are now being
traced. Thus, the maximum depth of the
stream bed decreased by approximately
20 cm. In 2008, compared to 1988, the
stream bed become deeper. However, the
erosion rates do not exceed the previous
alluvium accumulation indicators: the
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Fig. 1. Combined multiple times cross-sectional profiles of the Turiya River
stream bed (Kovel hydropost, constructed by us according to VCGM)
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stream bed become deeper by 20 cm.
The main difference the 2008 stream bed
profile of the previous ones is that the
erosion processes were directed to the
right bank, whereas at the beginning of the
study period they predominated near the
left one. If we compare the cross-sections
of the river bed in 2018 and in 2008, we
can see that the accumulation processes
have intensified closer to our time. Since
the section of the riverbed in 2018 is most
relevant for practice, it should be noted
that during 2018 the riverbed was stable:
its transverse profile did not undergo any
special deformations during the change
of hydrological phases (to construct the
channel profile in 2018, we chose depth
measurements during the spring flood (H
=250 cm, 14.04.2018), summer low water
flow (H = 187 cm, 06.05.2018), winter
low water flow (H=224 cm, 13.01.2018).
The slight deviations of the 2018 profile
lines are within the permissible errors in
determining the depths [8].

In order to determine as objectively
as possible the orientation of the
erosion-accumulation processes along
the river Turiya, especially from 1988
to 2008 and from 2009 to 2017 (in this
interval no profile of the stream bed
was carried out, so its cross sections are
missing), we analyzed the connection
curves measured flow rates and water
levels in 1983, 1988, 1996, 2000, 2005,
2008, 2009, 2012, 2013, 2014, 2017.
Microsoft Office Excel 2003 was used to
create graphical constructs. Shifts of the
curves in the graphs of the relationship
of water levels and flows up or down
allows us to indicate river alluvium
accumulation (accumulation) or erosion
of the stream bed (erosion) [10].

The flow and water level curves of
Turiya water in Figure 2 confirm our
conclusions about the development of
erosion-accumulation processes along
the river bed over the study time, which
are made on the basis of cross-section

330
E — 1983

* 310
. — 1988

3 2%
T 1996
5 2% — 2000

3

S 250 — 2005
o — 2009
-— 2012

190
— LS

170
2014
150 = T T T T T ] — 2017

30

40 50 60 70

Measured water flow, m*/s

Fig. 2. Combined multiple times water flow and levels curves of the Turiya River
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Fig. 3. Long-term dynamics of the maximum runoff of the Turiya River

analysis. As can be seen from the
constructions, the curve in 1988 deviates
from the curve as of 1983, indicating
the accumulation of alluvium along
the river bed. The curve in 1996 shifts
downward from the previous curve,
which speaks of ,,subsidence levels”
and therefore of the development of
erosion processes. The reason for this is
the increase in maximum water flow in
1996 to the level of the norm (note that
in the previous 15 years the maximum
costs were very low) (Fig. 3). The
2000 curve slightly exceeds the 1996
curve. It is likely that the accumulation
processes have intensified again during
this period. In 2005 and 2008, the flow
and water level curves occupy one
of the lowest positions on the graph,
indicating the dominance of erosion
processes at this time due to the surge
in the values of maximum water flow in
2005 and 2006 compared to 2001-2004,

when the maximum runoff indicators
were substantially below normal (see
Fig. 3). The flow and water levels of
Turiya in 2009, 2012, 2013, 2014, 2017
are in almost one field, indicating the
stability of the river bed in the studied
hydro range over the last decade.

Summary.

During the study it was established
that during the specified time interval in
the stream bed there was an alternation
of erosion and accumulation processes,
which was expressed by the alternation
of periods of some erosion of the stream
bed and its siltation. The transverse pro-
files of the Turiya stream bed indicate
that during the period 1983—1988, main-
ly accumulative processes prevailed in
the channel, and in the following period
(1988-2008) they changed to erosion
ones. In recent years, rechargeable pro-
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cesses have become dominant and the
profile of the stream bed in 2018 has
come closer to its stream bed in 1988.
The flow and water level curves of
Turiya confirm our conclusions about
trends in erosion-accumulation pro-
cesses along the stream bed. During
the periods 1983—1988 and 1996-2000,
the accumulation processes dominated,
and at the interval of time from 1988
to 1996 and in 2000-2008 erosion
processes dominated. The 2009, 2012,
2013, 2014, 2017 curves are in almost
one field, which attests to the stability
of the Turiya River over the last decade.
The development of channel defor-
mations depends, mainly, on the hydro-
logical regime of the river. The dynam-
ics of erosion-accumulation processes
along the river Turiya is consistent with
the long-term regime of its maximum
runoff: in the 80-ies of the last century
a significant fall in the values of max-
imum discharge (some decrease in an-
nual precipitation, the influence of the
Kovel reservoir) was observed, which
led to their erosion. Compared to this
time period, around the 1990s and
during the 2000s, the values of maxi-
mum discharge increased slightly. As a
consequence, the eroding ability of the
watercourse during floods and freshets
increased, which slightly increased the
cross-sectional area of the channel. In
the last four years, the values of maxi-
mum discharge have been significantly
lower than normal, and as a result ero-
sion processes have weakened.
Reduction of the maximum dis-
charge of the Turiya River, absence of
runoff during the 2015-2018 boundary,
dominance of accumulative processes
in the channel leads to eutrophication of
the watercourse, which, in turn, reduc-
es its transport capacity and contributes
to the further accumulation of solids. If

this trend continues in the future, then
the risks of flooding the Turiya flood-
plains in the event of heavy floods or
freshets will increase.
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AHomauyisi. Y cmammi 8i0obpaxeHo pe3ysb-
mamu OocnioxeHHa Oegpopmayili pycna piuku
Typii (2idporocm Koeenw, 2idpocmeop Ne 5) yrpo-
Ooexc 1983-2018 pp. [na ybozo byso nobydosa-
HO ma MpoaHari308aHO Pi3HO4ACOBI ronepeyHi
repepisu pycia ma pi3Ho4acosi cymiujeHi Kpusi
36’A3Ky 8umpam i pigHie 600U 8 pidyi, 8UAEIEHO
36'A3KU Mixc nepebizcom eposiliHo-akymynamue-
HUX rpoyecie y pycni i OUHAMIKOH iX MPUPOOHUX
ma aHMPOMoO2eHHUX YUHHUKIG. IHghopmayiliHoto
603010 00CniOHeHHs Byau meopemuyHi 0cHo8U
84YeHHs PO Pycs1oei npouecu, fki obrpyHMosaHi
y npaysax 3apybiHtHUX ma YKPGAIHCOKUX 8YEHUX,
mamepionu 87acHUX criocmepexceHs, OaHi Bo-
JIUHCbKO20 UeHmpY 3 2idposioeii ma memeoposnoaii
(Oani BLIFM). Y npoueci supitieHHs nocmasseHux
3a80aHb 6Ys10 30CMOCOBAHO MemooU MopieHAsb-
HO20 QHai3Yy, CUHMe3y, 2pagidHuli, Mamemamu-
Ko-cmamucmuyHul; docnioneHHs 6a3ysasnoca
Ha 3acadax cucmemMHo20 rioxooy.

Y nipoueci docnidxeHHa 8cmaHoeneHo, Wo
8MP000BIH 303HAYEHO20 YaCO8020 iHMeEPBasny 8
pycni piuku 8i0bysanocs vepaysaHHs epo3iliHux
ma akymynamusHux npouecie. onepeyHi rpo-
oini pycna Typii 3aceiduyrome, Wo npomsazom
1983-1988 p. y pycni naHysanu nepesarcHo aKy-
MynamueHi npouecu, a enpooosx 1988-2008
pp. — eposiliHi. BocmaHHi poKu naHigHUMuU cmanu
aKymynamueHi npouecu i npogine pivuwa 2018
p. HabAU3UBCA 3a ceoimu obpucamu 00 rpoginto
pycna 1988 p.

Kpusi 38’a3Kky sumpam i pieHie 8odu Typii nio-
meepoxytoms Hawi BUCHOBKU Mpo MeHOeHYi
PO38UMKY epO3iliHO-aKYMYAAMUBHUX Mpoyecie y
pycni pivku. Y nepiodu 1983—1988 pp. i 1996-2000
pp. OoMiHysanu aKymynamueHi npoyecu, a Ha
8i0MmuHKy yacy 3 1988 do 1996 ma y 2000-2008
pp. —epo3iliHi. Kpusi 2009, 2012, 2013, 2014, 2017
pp. 3Haxo0Mbca malixe 8 0OHOMY nosi, Wo 3a-
c8iduye cmabinbHicmoe piyuwia p. Typil yrpodoexc
0CMAHHBLO20 OecAMUPIHYA.

Pozsumok pycnosux Oegopmayili 3ane-
Hume, Hacamneped, 6i0 2idposoaiyHo20 pe-
HUMy pivku. JuHamika eposiliHo-akymynamus-
Hux npoyecie y pycni p. Typil y3200xcyemocs i3
6a2amopidyHUM  percumom if MaKCUMasbHo20
cmoky: y 80-ux poKax MUHYs1020 cmosaimma
8iOMiYaEMbCA cymmese NadiHHA 3HA4YeHb MAK-
CUMAsbHUX 8UMpPam (OeAaKe 3MeHWEHHA PiYHUX
cym onadis, ennus Kosenbcbkozo 8000cxo8U-
wa), wo U npussesno 00 3amMyxaHHA epo3itiHux
npouecis. MopiBHAHO 3 YUM YACOBUM MPOMIXH-
KoM, npubnuzHo i3 1990-ux i enpodoexc 2000-ux
pp. 8eAUYUHU MAKCUMasbHUX sumpam Oeujo
3pocau. AK Hacniook, nocunaunaca epooyroda
30amHicme 800omokKy nid 4ac noseHel i na-
800Kie, W0 mpoxu 36inbWuso naouy nonepey-
HO20 repepisy pycad. B ocmaHHi yomupu poKu
3HOYEeHHA MAKCUMAsbHUX 8umpam 6ynau 3Ha4-
HO HUXYUMU 8i0 HOpMU, Y pe3ysnbmami 4020
eposiliHi npoyecu nocnabunucs.

3MeHWeHHA MAKCUMGAsbHUX 8umpam pidku
Typii, 8iocymHicmb cmoky nid Yac mexceHi ynpo-
doexc 2015-2018 pp., O0MiHYBAHHA AKYMYAAMue-
HUX rpoyecie y pycni npu3sooume 0o eempoika-
yil B000OMOKY, W0, CBOEID YEP20t0, 3MEHWYE lio20
mpaHcriopmytody 30amHicme i cripusie nodass-
WomMy HaepomadxeHHIo meepdozo mamepiasny
8 piduwi. AKWO ysa meHOeHyjia mamume npooos-
HEHHA 8 MalibymHbOMY, MO PU3UKU 30MOInIeHHA
3annas p. Typiiy pasi nomyxHux nosexel i nasoo-
Kig 3pocmamumyme.

Knroyosi cnoea: BosuHcbKka obnacme, 2io-
ponoziyHull pexcum, eidporiocm, Kpusi 36°a3Ky
sumpam i pigHie 800U piuku, nonepe4Huli npo-
ine pycna, piuka Typis, piukosuli cmik, pycnosi
degopmayii.
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T. C. Naenosckas, U. I1. Kosanbuyk,

10. B. buneuykuli, A. B. Pyouk,

P. M. leHanok.

ANHAMUKA  3PO3UOHHO-AKKYMY-
JIATUBHbIX TPOLECCOB B PYCJIE P. TYPbA
(rugPOIOCT KOBE/Ib)

AHHOmayusA. Bcmamoee ompaxeHol pesynb-
mamel uccnedosaHus deghopmayuli pycna pexku
Types (2udpornocm Koeesne, cmeop Ne 5) 8 meve-
Hue 1983-2018 22. [lns 3mo20 6bisu nocmpoeHsbl
U MpoaHanu3uposaHs! pPasHoBpeMeHHbIe 1o-
repeydHsle npogunu pycna u pasHospemeHHsle
cosmelyeHble Kpusble ceA3u pacxo0os U yposHeli
800bl 8 peKe, ObHapy3eHbl C8A3U MexOy Xo-
00M  3PO3UOHHO-OKKYMYAAMUBHBIX MPOUeccos
8 pycne u OUHaMUKOU NPpupoOHbIX U aHMpPOIo-
2eHHbIX hakmopos. Memodonoauyeckoli 6a3oli
uccnedosaHuA bblau meopemuyecKue OCHOBbI
YYeHUs 0 pycrosbIX Mpoyeccax, 060CHOBAHHbIe 8
mpyoax 3apybexHbIX U YKPAUHCKUX yYeHbIX, Ma-
mepuasnbl cobcmeeHHbIX HabaooeHul, 0aHHble
BosibiHCKO20 yeHmpa o 2udposiozuu U Meme-
oponoauu (Ganee BLIMM). B npoyecce peweHus
rocmassneHHbIX 3a0a4 UCM0/63080/UCL Memo-
Obl CPaBHUMeNbHO20 GHO/U3A, CUHMe3a, 2pa-
chudeckuli, mMamemamuro-cmamucmu4eckul;
MPUMEHACA CUCMeMHbIL MoOXo0.

B npouecce uccnedo8aHUA YCMAHOB/EHO,
4Ymo 8 meyveHue YKa3aHHO20 8peMeHHO020 UHmep-
8ana 8 pycse peKku npoucxoousno YepedosaHue
9PO3UOHHBIX U GKKYMY/AAMUBHBIX  MPOUECCO8.
Monepeyrsie npogunu pycna Typeu ceudemers-
cmeyrom o mom, Ymo 8 meyeHue 1983-1988 ee.
8 pycne 20crnoocmeosasnu  MpeumyuecmseHHo
OKKYMy/AmMuegHble npoyeccsl, a 8 caedyroujuli
npomexcymok epemeHu (1988-2008 22.) — 3po3u-
OHHble. [71a8HbIMU ¢hakmopamu makoli OUHaMU-
KU npoyeccos 8bICMyrnanu Pexcum ocaoKos U Xo-
3AlicmeeHHaA OesmesnbHOCMb. B nocsiedHue 20061
OOMUHUPYIOWUMU CMAsIU OKKYMYAAMUBHbIe npo-
yeccol U npogune pycna 2018 npubnusunca no
C8OUM 04EPMAHUAM K ripogpustto pycra 1988 a.

Kpusble cesa3u pacxodos u yposHeli 800b!
Typbu noomeepx#o0aom HAWU 8618006l O MEH-
OeHYUAX pazsumus  3pO3UOHHO-AKKYMYA-

MUBHBIX rpoyeccos 8 pycre peku. B nepuodsl
1983-1988 22. u 1996-2000 22. domuHuposa-
AU aKKymynamuesHele ripoyeccsl, a ¢ 1988 no
1996 u 8 2000-2008 22. - 3po3uoHHsble. Kpusble
2009, 2012, 2013, 2014, 2017 Haxo0AmMcA noy-
mu 8 00HOM riose, Ymo caudemesibcmayem o
cmabunsHocmu pycna p. Typbu 8 meveHue rno-
criedHe20 decamusnemus.

Passumue pycnosbix degpopmayuli 3a8ucum
rpexode 8ce20 oM 2UOPOI02UHECKO20 PEHUMA
peKu. [JUHaMUKa 3PO3UOHHO-OKKYMYAAMUBHbIX
ripoyeccos 8 pycie p. Typba coenacyemca ¢ MHO-
20/1eMHUM PEHCUMOM ee MAKCUMQs1bHO20 CMOKQ:
8 80CbMUOECAMbIX 200X MPOWI020 8EKA OMMe-
yaemca cywecmeeHHoe rnadeHue 3Ha4eHul Mak-
CUMQrTbHBIX Pacxo008 (Hekomopoe yMeHblueHue
20008bIX CYyMM OCAOKO8, enusaHUe KoeenbcKoeo
8000XPAHUAUWE), YMO U MPUBESIO K 3aMyXaHUO
9PO3UOHHBIX npoyeccos. 1o cpasHEHUO € SMUM
8peMeHHbIM MPOMEXCYMKOM, rpumepHo ¢ 1990-x
22. U Ha MpomsaxceHuU 08yXmbICAYHbIX 20008 3HQ-
YEeHUA MOKCUMQsTbHBIX PACXO008 HECKOsbKO 803-
pocnu. Kak cnedcmeue, ycununace 3po3UOHHAA
€rocobHocMbs 8000MOKA 80 8pemMA HABOOHEHUU,
YUMo HECKOMIbKO Y8enuyusao naowadb ronepey-
HO20 ceveHus pycna. B nocnedHue yemeoipe 200a
3HAYEHUA MOKCUMGAsIbHBIX pacxo008 bbisu 3HaYU-
MmesibHO HUXE HOPMbI, 8 PE3Ybmame 4e20 3p0-
3UOHHbIE MPoyecchl 3amMedsusuCh.

YmeHbweHue MaKCUMasnbHbIX pacxo0os
peku Typbu, omcymcmeue cmoKa 80 epems
mexeHU 8 meyeHue 2015-2018 22., OOMUHU-
POBAHUE GKKYMYAAMUBHbIX IPOYECCcos 8 pycne
npusooum K 38mpoguKayuu 8000MoKad, Ymo,
8 c80t0 o4epedb, yMmeHbUuIdem e20 MmpPaHCHop-
mupyroujue 803mMoxHocmu u crocobcmasyem
danbHeliwemy HaKomnaeHuto meepdo2o mame-
puana 8 pycne. Ecau sma meHdeHyus 6ydem
umems npodosmieHue 8 byoyuwem, mo pucku
3amonseHus nolimsl p. Typbu 8 cay4ae mMouj-
HbIXx HaBoOHeHul 6ydym so3pacmame.

Kntovesble cnosa: BosbiHcKkaa obnacme, 2u-
Oponoaudeckuli pexcum, 2udporocm, Kpussle ces-
3U pacxo0os U yposHeli 800bI peKu, rnonepe4vHbili
npoghuns pycna, pexa Typba, peuyHoli cmok, pycno-
8ble Oehopmayuul.
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